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ABSTRACT
Lime peel possesses active components like flavonoids and limonene which acts as
antioxidant, anti obesity as well as anti carcinogenic agents and also show a tendency to
inhibit tumor growth. Preliminary phytochemical investigation of lime peels was carried by
test tube methods. From this investigation, alkaloid, phenolic compound, carbohydrate,
flavonoid, glycoside, α-amino acid, reducing sugar, steroid, saponin, tannin and terpenoid
were observed in the sample. Cyanogenic glycoside was not found in the sample. The
presence of phenolic compounds and flavonoids indicates the antioxidant activity of lime
peel. Semi-quantitative elemental analysis of lime peel was carried by EDXRF method. It
was observed that K and Ca were major constituents in the sample. The screening of
antitumor activity of water and ethanolic extracts from lime peel was carried by Potato
Crown Gall (PCG) method. From this experiment, it was found that water extract of lime
peel was more effective in preventing the tumor formation with the dose of 0.1 and
0.15 g / mL. Then, the antioxidant activity of ethanolic extract from lime peel was screened
by DPPH method. The DPPH radical scavenging activity of the ethanolic extract of lime
fruit peels was compared with ascorbic acid. IC50 values for antioxidant activity of standard
ascorbic acid and lime peel was 25.03 and 83.49 µg / mL, respectively. Because of the
antioxidant activity and phytonutrients of lime peels, it is considered to be useful in the
medicinal formulation for human health.
Keywords - lime peel, phytochemicals, semi-quantitative elemental analysis, anti-tumour
activity, antioxidant activity

I. INTRODUCTION
Lime (Citrus aurantifolia Swingle) is one of the important sources of plant-derived
medicinal herbs used in Asia. Because of the unique flavor and range of medicinal properties
of lime and its derivatives, it has been used both for enhancing the taste of various foods and
is popular for use in Myanmar traditional medicine. Moreover, d-limonin the major
constituent of lime oil in lime peel has been shown to have cancer-chemopreventive and
anticarcinogenic properties (Crowel and Gould, 1994; Chaisawadi et al., 1998).
Many plant extracts containing phenolic compounds have recently gained a great
popularity and scientific interest. The phenolic compounds presenting in the extracts have
been recognized as the bioactive components for the antimicrobial and antioxidant activity.
Most plant phenolic compounds are classified as Generally Recognized as Safe (GRAS)
substances, therefore they could be good candidates to improve the shelf life and the safety of
certain food by preventing growth of many food-borne and food spoilage microorganisms
and the oxidation in foods (Melendez and Capriles, 2006).
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In daily life and in processing line using citrus fruit as the major raw materials such as
beverage, canning and minimally processing, citrus peels remain, for the major part,
unutilized and disposed as wastes. Since it is well known that the extracts from citrus peels
are rich source of antioxidant and antimicrobial against various microorganisms, another way
to valorize these byproducts could be their application in food. The peels are an interesting
source of phenolic compounds which include phenolic acids and flavonoids (flavanones,
flavones, flavonols, anthocyanins and coumarins) and monoterpene hydrocarbons, exhibiting
antimicrobial activity in several studies (Cushnie and Lamb, 2005).
The flavonoids and phenolics were significantly greater in peel than the pulp and
hence their fruit husk extracts shows anti-proliferative activity against a panel of
human oral, colon and prostate cancer cell lines (Seerama, et al., 2005). Similarly ,
Citrus fruits were historically used for their high content of vitamin C. Various studies
elucidate their total radical- trapping anti oxidative potential (TRAP) that the TRAP
was significantly higher in peels than in peeled fruits (Gorinstein, et al., 2002). These citrus
fruits contain high concentrations of phenols, hydroxycinnamates, flavonoids, glycosides,
herperidin and its flavone analogue, diosmin, etc., that all have exhibited anti
carcinogenic activities in various in vivo studies (Tanaka, et al., 1997).

Figure 1.1

Lime fruits and lime peel

II. EXPERIMENTAL
Lime fruits were collected from near West Yangon University, Htan-ta-pin Township,
Yangon Region. Then, lime fruits were peel and air-dried in the room temperature. The lime
fruit peels were powdered by a grinder and stored in the air-tight containers before extraction.
Firstly, phytochemical investigation of lime peel was carried out by Test Tube Method (TinWa, 1972). Then, Semi-quantitative elemental analysis of lime peel was performed by
EDXRF method (Griken, et al., 1986). The screening of antitumor activity of water and
ethanolic extracts from lime peel was carried by Potato Crown Gall (PCG) method (Ferrigni
et al., 1982). The antioxidant activity of ethanolic extract from lime fruit peel was screened
by DPPH free radicals scavenging property using spectroscopic method. IC50 values of
standard ascorbic acid and ethanolic extract were calculated by using linear regressive excel
program.
III. RESULTS AND DISCUSSION
3.1

Phytochemical Investigation of Lime Peel

Phytochemical investigation was performed to examine the different types of
chemical constituents present in lime peel. The results are shown in Table 3.1. It is observed
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that these tests show the presence of alkaloids, α-aminoacid, carbohydrate, glycoside,
flavonoids, phenolic compounds, reducing sugars, saponins, starch, tannins and terpenoids in
the lime peel samples.
Table 3.1
No.

Results of Preliminary Phytochemical Investigation of Lime Peel Sample
Types of
compounds

Extracts

1

Alkaloids

1 % HCl

2
3

α- amino acids
Carbohydrates

H2O
H2O

4

Cyanogenic
glycosides

5

Test reagent

Observations

Remark

Dragendorff’s reagent
Wagner’s reagent
Mayer’s reagent
Ninhydrin reagent
10%α-naphthol and
H2SO4 (conc)

Orange ppt
Yellow ppt
White ppt
Violet spot
Red ring

+
+
+
+
+

H2O

Conc. H2SO4 and
sodium picrate

No change

ND

Flavonoids

EtOH

Green color

+

6

Glycosides

H2O

Mg turning and
H2SO4
10%Lead acetate

White ppt

+

7

H2O

5 % FeCl3 solution

Brown ppt

+

8
9

Phenolic
compounds
Reducing sugars
Saponins

Dil.H2SO4
H2O

Benedict’s solution
Distilled water

Light green color
Frothing

+
+

10

Starch

H2O

Iodine solution

Red color

+

11
12

Tannins
Terpenoids

H2O
EtOH

FeSO4 solution
Acetic anhydride and
conc. H2SO4

Green color
Green color

+
+

+ = present, ND = Not detect

3.2

Semi-quantitative Elemental Result of Lime Peel

Figure 3.1and 3.2 show the elemental compositions of lime peel sample which was
determined by EDXRF method. The ED-XRF spectrum of lime peel sample is shown in
Figure 3.1. It can be seen that organic constituents are predominant in the sample, other
elements such as Si and K are also presented in reasonable composition as inorganic
constituents but S and Ca were presented in medium amount and Mn, Fe, and Cr were
present in very little amount in the sample.
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Figure 3.1
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EDXRF spectrum of lime peel sample
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Figure 3.2

3.3

Semi-quantitative elemental result of lime peel sample

Antitumor Activity of Lime Peel by Potato Crown Gall Method

The anti-tumor activity of water and 95% ethanol extracts of lime peel was
investigated by using Potato Crown Gall (PCG) test with the isolated bacterium A.
tumefaciens. The tested samples were dissolved in DMSO, diluted and mixed with the
bacterial culture for inoculation. After preparing the inoculation, the bacterial suspension was
inoculated on the cleaned and sterilized potato discs, and incubated for each 4 and 7 days, at
room temperature (Figure 3.3).
After that, the tumors appeared on potato discs tested with 0.05 g / mL dose of water
extract were checked by staining the knob with Lugol’s (I2-KI) solution. On the other hand,
no tumors appeared on the potato discs tested with 0.1 and 0.15 g / mL doses after 4 and 7
days. In the control, the formation of white knob on the blue background indicated the
presence of tumor cells because there is no protein in tumor cells (Table 3.2, Figure 3.4 and
3.5).
In the screening of ethanolic extracts, tumors were not observed for all doses of
extracts after 4 days, however after 7 days, tumors appeared on the potato discs. Therefore,
the activities of water extracts are more potent than that of ethanolic extract (Table 3.3,
Figure 3.6 and 3.7).
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(a)
(b)
Figure 3.3 Tumors showing on the control potato discs

(a) 0.05 g/mL 0.1 g/mL 0.15 g/mL (b) 0.05 g/mL 0.1 g/mL

0.15g/mL

Figure 3.4 Antitumor activity by water extracts of lime peel after 4 days

(a) 0.05 g/mL 0.1 g/mL

0.15g /mL (b) 0.05 g/mL 0.1 g/mL

0.15 g / mL

(a) Before spraying with iodine (b) After spraying with iodine
Figure 3.5 Antitumor activity by water extracts of lime peel after 7 days
Table 3.2

Antitumor Activity by Water extract of Lime Peel

Test Sample
Control DMSO
4 days

Water extract

7 days

Water extract

Concentration/disc (g/mL)

Remark

0
0.05
0.1
0.15
0.05
0.1
0.15

+
+
+
-

(a) 0.05 g/mL
0.1 g/L
0.15 g/mL (b) 0.05 g/mL 0.1 g/mL
0.15 g/mL
Figure 3.6 Antitumor activity by ethanol extracts of lime peel after 4 days

(a) 0.05g/mL

0.1g/L
0.15g/mL
(b) 0.05g/mL 0.1g/mL
0.15g/mL
(a) Before spraying with iodine (b) After spraying with iodine
Figure 3.7
Antitumor activity by ethanol extracts of lime peel after 7 days
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4 days

7 days
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Table 3.3
Antitumor Activity by Ethanol extract of Lime Peel
Test Sample
Concentration/disc (g/mL)
Remark
Control DMSO
0
+
0.05
Ethanol extract
0.1
0.15
0.05
+
Ethanol extract
0.1
+
0.15
+
(+) tumor appeared,
(-) no tumor appeared

3.4

Screening of Antioxidant Activity of Lime Peel
The DPPH radical scavenging activity of ethanolic extracts from lime fruit peel was
compared with ascorbic acid. Freshly prepared extracts of the plant material were subjected
to screening for their possible antioxidant activities. For this purpose, DPPH free radical
scavenging activity method using UV spectrophotometer was employed. DPPH radical is
reduced to the corresponding hydrazine, a color change of the solution from violet to yellow
is observed and that is monitored spectrophotometrically. More reduction of DPPH radical is
related to the high scavenging activity of the particular extract. The reduction capability of
DPPH radicals was determined by the decrease in its absorbance at 517nm, which is induced
by antioxidants. The significant decrease in the concentration of the DPPH radical is due to
the scavenging ability of lime fruit peels. Determination of radical scavenging by DPPH
method base on the change in absorbance of crude extracts solutions in various
concentrations. Six kinds of concentrations 400 µg / mL, 200 µg / mL, 100 µg / mL,
50 µg / mL, 25 µ g/ mL and 12.5µg / mL were prepared by dilution with ethanol as solvent.
Ascorbic acid was used as standard sample and ethanol was employed as control. The
absorbance values were measured at wavelength 517nm for different concentration of
extracts and the control. The lower the value of IC50 the higher is the antioxidant property.
The IC50 value of standard ascorbic acid was found as 25.03 µg / mL. It was observed that
ethanolic extract of lime fruit peels has the radical-scavenging activity with IC50 of
83.49 µg / mL. The results are shown in Tables 3.4, 3.5, 3.6, Figures 3.8 and 3.9.
Table 3.4
% RSA of DPPH Free Radical by Standard Ascorbic Acid with IC50
Concentration
IC50
%RSA
Absorbance
(µg/mL)
(µg/mL)
12.5
41.01
0.693
25.03
25
47.97
0.658
50
52.61
0.634
100
56.67
0.611
200
70.41
0.550
400
88.27
0.497
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y = 0.1136x + 47.159
R² = 1

Inhibition (%)

52.5
52
51.5
51
50.5
50
49.5
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40

50

60
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Figure 3.8

Correlation between DPPH radical scavenging activity and concentration of standard ascorbic
acid at 517 nm
Table 3.5
Concentration
(µg/mL)
12.5

% RSA of DPPH Free Radical by Lime Peel with IC50
IC50
%RSA
Absorbance
(µg/mL)
25.256
0.260
83.49

25

29.355

0.254

50

40.817

0.141

100

54.528

0.002

200

81.191

0.0721

400

99.674

0.025

60

y = 0.2742x + 27.106
R² = 1

Inhibition (%)

50
40
30
20
10
0
0

20

40

60

80

100

120

Concentration (μg/mL)
Figure 3.9

Correlation between DPPH radical scavenging activity and concentration of ethanolic extract of
lime peel at 517 nm
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Table 3.6

The Linear Regression Equations and IC 50 Values

No.

Test Solution

Regression Equations

IC50 (ppm)

1

Ascorbic acid

y = 0.1136x + 47.159

25.03

2

Lime peel

y = 0.2742x + 27.106

83.49

IV. CONCLUSION
Qualitative phytochemical investigation of lime peel was carried out by Test Tube
methods. Phytoconstituents such as alkaloids, α-amino acids, carbohydrates, flavonoids,
glycosides, phenolic compounds, reducing sugars, saponins, starch, tannins, and terpenoids
were present in the sample. These phytoconstituents are applicable for the use of human
health. But cyanogenic glycoside was not found in the sample.
From the study of semi-quantitative elemental analysis by EDXRF method, the
elemental compositions of lime peel which was determined by EDXRF method. It can be
seen that organic constituents are predominant in the sample, other elements such as K and
Ca are also presented in reasonable composition as inorganic constituents. For human health,
K is good for reducing in hypertension and Ca helps for stronger bone and teeth.
In the screening of tumor activity, water and 95% ethanol extracts of lime peel was
investigated by using in vitro PCG test with the isolated bacterium A. tumefaciens. The
tumors were appeared on potato discs for 0.05 g / mL dose of water extract, however 0.1 and
0.15 g / mL doses of water extract after treating with 4 and 7 days, no tumors appeared on the
potato discs. In the screening of ethanolic extracts, tumors were not observed for all doses
after 4 days, but after 7 days, tumors appeared on the potato discs. Therefore, the activities of
water extracts are more potent than that of ethanolic extract. From this experiment, it was
found that water extract of lime peel was more effective in preventing the tumor formation
with the dose of 0.1 and 0.15 g / mL.
The presence of phenolic and flavonoid compounds indicates the antioxidant activity
of the lime peel. Therefore, the antioxidant activity of lime peel was continued to be screened
by DPPH free radical scavenging activity method using UV spectrophotometer. From the
screening, IC50 for the antioxidant activity of lime fruit peel was 25.03 µg / mL. It was
observed that ethanolic extract of lime fruit peels has the radical-scavenging activity with
IC50 of 83.49 µg / mL.
According to the observation of antioxidant activity, lime peel may widely be used in
the vital role. Moreover, the antioxidant compounds reduce risk for chronic diseases
including cancer and heart diseases. Therefore, it is sure that can be the lime fruit peel applied
in the medicinal formulation of human health.
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A Study on the Extraction and Application of Dye from Tectona grandis L.f.
(Kyun) Leaves
San San Aye1, Aung Min Paing2
Abstract
Tectona grandis L.f. commonly known as teak is one of the dye plants that has been traditionally
used for batik, arts and crafts. The natural dye was extracted from leaves of Tetona grandis L.f.
(Kyun). Dyeing of scoured cotton cloths with natural dye extracted from teak leaves with various dye
concentration were carried out. The colour densities of cotton cloths were detected by Reflection
Transmission Colour Densitometer. Variation in colours dyed cotton cloths with various mordants
(chemical and natural) and types of mordanting (pre, simultaneous and post) were studied. From
colour density result, the colour densities of cotton cloths dyeing with (1.0%, 1.5%, 2.0%, 2.5% and
3.0%) dye solution were observed that (0.76, 0.83, 0.90, 0.91 and 0.93).The colour densities of cotton
cloths dyeing with pre mordanting with alum and tamarind leaves (1.0%, 1.5%, 2.0%, 2.5%, and
3.0%)dye solution were (0.63, 0.69, 0.70, 0.72, and 0.73) and (0.47, 0.50, 0.55, 0.58, and 0.63). The
colour densities of cotton cloths dyeing with simultaneous- mordanting with alum and tamarind
leaves (1.0%, 1.5%, 2.0%, 2.5%, and 3.0%) dye solution were (0.60, 0.66, 0.69, 0.72, and 0.74) and
(0.45, 0.48, 0.53, 0.63, and 0.65). The colour densities of cotton cloths dyeing with post- mordanting
with alum and tamarind leaves (1.0%, 1.5%, 2.0%, 2.5%, and 3.0%) dye solution were (0.54, 0.55,
0.59, 0.64, 0.68) and (0.36, 0.38, 0.40, 0.47, and 0.49). Moreover, washing, lighting and rubbing
fastness properties, and staining and colour change of dyed cotton cloths were assessed by using
standard Grey Scale.
Keywords:

Natural dye, mordant, colour density, colour fastness, Tectona grandis L.f.

Introduction
Tectona Grandis L.f. (Kyun)
Tectona grandis is a native to south and southeast Asia, mainly India,
Sri Lanka, Indonesia, Malaysia, Thailand, Myanmar and Bangladesh but is naturalized and
cultivated in many countries in Africa and the Caribbean (Ifnord, 2019). Myanmar’s teak forests
account for nearly half of the world’s naturally occurring (Dotaniya et al., 2013).
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Figure 1. Photographs of Tectona grandis L.f.

Scientific Classification of Tectona grandis L.f.
Family

- Lamiaceae

Genus

- Tectona

Species

- T. grandis

Scientific name

- Tectona grandis L.f.

English name

- Teak

Myanmar name

- Kyun

Uses of Tectona grandis L.f.
Teak leaf is used to dye clothes (Declangi, 2019). Leaves of Tectona grandis L.f. are useful
in inflammations, leprosy, skin diseases, pruritus, stomatitis, indolent ulcers, haemorrhages and
haemoptysis (Akiyama, 1996). Roots are useful in scabies, and promotes the hair growth (Rane et
al., 2017).
Materials and Methods
The leaves of Tectona grandis L.f. were collected from Kyaikha Nar Village, Htantabin
Township, Yangon Region. The natural dyes were extracted from leaves of Tectona grandis
L.f.(Kyun). Dyeing of cotton cloths with natural dye extracted from teak leaves were carried out.
The colour densities of cotton cloths were detected by Reflection Transmission Colour
Densitometer. Afterward, variation in colours of dyed cotton cloths with various mordants
(chemical and natural) and types mordanting (pre, simultaneous and post) were studied. Finally, the
dyed cotton cloths were determined by colour fastness property. The washing fastness property of
dyed cotton cloths were determined by Scrub O Meter. The lighting fastness property of dyed
cotton cloths were determined by light fastness tester and the rubbing fastness property of dyed
cotton cloths were determined by Rubbing tester (GT- 7020).
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Results and Discussion
Yield Percent of Extracted Dye from Leaves of Tectona Grandis L.f.
Dye samples were extracted from leaves of Tectona grandis by boiling with water. Yield
percent of the extracted dye was found that teak leaves gave the yield percent (11.62 %).
Effect of Dye Concentration on Colour Density of Dyed Cotton Cloths
In this research, the dyeing of the cotton cloths were carried out according to four manners;
without mordanting, pre modanting, simultaneous mordanting and post mordanting. In all dyeing
processes, material to liquor ratio was kept at 1:20. After dyeing, the dyed cotton cloths were
washed with water and dried in air at room temperature. The various dye concentrations (1.0%,
1.5%, 2.0%, 2.5% and 3.0%) were used to determine the effect of dye concentration on colour
density of dyed cotton cloths. The colours of the dyed cotton cloths were shown in Figure 2. Colour
densities of the dyed cotton cloths were measured by Reflection Transmission Colour Densitometer
and data were shown in Table 1 and Figure 3. The colour density increased with dye concentration
from 1.0 to 2.0 % of dye solution. Increase in colour density was not pronounced for further
increase in dye concentration. This may be explained that the presence of more dye hinder the
absorption of dye to the textile and 2.0 % is the optimum concentration of the dye solution.

Original
Figure 2.

1.0%

1.5%

2.0%

2.5%

3.0%

Photographs of dyed cotton cloths (without mordanting)

Table 1 Variation in Colour Density of Dyed Cotton Cloths with Dye Concentration
No.

Dye concentration (%)

Colour density

1.0

0.76

2

1.5

0.83

3

2.0

0.90

4

2.5

0.91

5

3.0

0.93

Colour Density

1

1.2

0.6

0.0
1

1.5

2

2.5

3

Dye Concentration (%)

Figure 3 Variation in colour density of dyed cotton cloths with dye concentration
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Effect of Mordant and Type of Mordanting on Colour of Dyed Cotton Cloths
In this research, dyeing on cotton cloths were performed by using the dye extracted from
teak leaves. The metal salts like alum and tamarind leaves were used as mordant for pre,
simultaneous and post mordanting process. Dyeing without mordant was also carried out. Colours
of the dyed cotton cloths were obtained by mordanting with alum. Although, in pre and
simultaneous mordanting colour density were not very significantly change, that decrease in post
mordanting due to the solubilization of dye already absorbed in cotton cloths. The colour density
data were shown in Table 2 and Figure 4.
Different colour shades were obtained by mordanting with tamarind leaves. Colour densities of
the dyed cotton cloths were also presented in Table 3 and Figure 5. From colour density data,
different colour obtained by mordanting with alum and increase in colour density was more
pronounced in pre mordanting. From colour density data, different colour obtained by mordanting
with tamarind leaves and increase in colour density was more pronounced in simultaneous
mordanting. Depending on the mordant, colour density was increased in order of alum and
tamarind leaves.
Table 2 Variation in Colour Density of Cotton Cloths Dyeing with Alum
Dye

Colour Density of different mordanting methods

Concentration

Without

(%)

mordanting

Pre-

Simultaneous-

mordanting

Post-

mordanting

mordanting

0.76

0.63

0.60

0.54

1.5

0.83

0.69

0.66

0.55

2.0

0.90

0.70

0.69

0.59

2.5

0.91

0.72

0.72

0.64

3.0

0.93

0.73

0.74

0.68

Colour Density

1.0

1
0.8
0.6
0.4
0.2
0

Without
Pre
Simultaneous

1

1.5

2

2.5

3

Post

Dye Concentration (%)

Figure 4 Variation in Colour Density of Cotton Cloths Dyeing with Alum

West Yangon University Research Journal 2020, Vol. 8. No.2

14

Table 3 Variation in Colour Density of Cotton Cloths Dyeing with
Tamarind Leaves
Colour Density of different mordanting methods

Dye
Concentration
(%)

1.5

0.83

0.55

0.82

0.62

2.0

0.90

0.63

0.90

0.64

2.5

0.91

0.66

0.92

0.71

3.0

0.93

0.70

0.96

0.77

Colour Density

1.0

Without
mordanting
0.76

Premordanting
0.48

1
0.8
0.6
0.4
0.2
0

Simultaneousmordanting
0.67

Postmordanting
0.58

Without
Pre
Simultaneous
1

1.5

2

2.5

3

Post

Dye Concentration (%)

Figure 5 Variation in Colour Density of Cotton Cloths Dyeing with Tamarind leaves

Colour Fastness Properties of Dyed Cotton Cloths
In present study, the fastness results of dyed cotton cloths using direct dyeing, premordanting, simultaneous- mordanting, and post- mordanting and dyeing methods with alum and
tamarind leaves are shown in Table 4 and 5. The washing fastness properties of dyed cotton cloths
using natural mordant of tamarind leaves give very good Grey Scale than alum.
The lighting and rubbing fastness properties of dyed cotton cloths using alum and tamarind
leaves give the same Grey Scale.
Dyeing quality performance of tamarind leaves are good at comparison to chemical
mordant. Washing fastness of tamarind leaves is better than chemical mordant. Tamarind leaves are
great natural catalyst and its performance is better than chemical mordant. So, this natural mordant
tamarind leaves can be used for ecofriendly and fully chemical free dyeing.
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Table 4 Fastness of Dyed Cotton Cloths by Alum

Dyeing

Washing Fastness

Rubbing Fastness

Lighting

Method

Fastness
Change of

Staining on

Dry Mark

Wet Mark

Change of

Shade

Cotton Cloth

Code (1-5)

Code (1-5)

Shade

Direct dyeing

3

5

4

3

4

Pre- mordanting

3

5

4

3

4

Simultaneous

3

5

4

3

4

3

5

4

3

4

-mordanting
Post- mordanting

Fastness rating: 5 = very good, 4 = good, 3 = fairly, 2 = fair, 1 = poor

Table 5 Fastness of Dyed Cotton Cloths by Tamarind Leaves

Dyeing

Washing Fastness

Rubbing Fastness

Method

Lighting
Fastness

Change of

Staining on Cotton

Dry Mark

Wet Mark

Change

Shade

Cloth

Code (1-5)

Code (1-5)

of Shade

Direct dyeing

3

5

4

3

4

Pre- mordanting

3

5

4

3

4

Simultaneous

3

4

4

3

4

3

5

4

3

4

-mordanting
Post- mordanting
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Conclusion
The present research deals with the extraction of dye from leaves of Tectona grandis L.f.
application of dyeing on cotton, testing on colour fastness of dyed cotton cloths. From experimental
result, the following inference can be deduced.
According to colour density results, the colour intensity of the dyed cotton cloths increased
up 1.0% to 2.0% of dye solution. Further increase in dye concentration was not significantly
effective. So, dye concentration 2.0% is the optimum concentration.
It was found that alum with pre mordanting and tamarind leaves with simultaneous
mordanting increase in colour density.
Various colours were obtained by varying mordant and type of mordanting. Therefore, by
varying the dyeing condition such as dye concentration, mordant and type of mordanting, various
colour shades can be achieved. Dyeing with mordant gave higher colour intensity than without
mordant. Various shades were obtained from a single dye using different mordant. The washing,
lighting and rubbing fastness of all dyeing process with mordants were quite good. The whole
process of dyeing is ecologically safe.
As a result, the dyes are generally more strongly fixed on the cotton cloths. In colour
fastness properties, washing fastness of tamarind leaves gave very good Grey Scale. In lighting and
rubbing fastness properties of tamarind leaves mordant gave same Grey Scale as alum mordant.
Tamarind leaves are great natural catalyst and its performance is better than chemical mordant. So,
this natural mordant of tamarind leaves can be used for ecofriendly and fully chemical free dyeing.
From colour fastness properties, dye from leaves of Tectona grandis L.f. (Kyun) is very good
quality for textile and dyeing industry.
The research may contribute the information for the quality assessment of natural dye for
dyeing in textile industry as well as for the upgrading of traditional products to meet market
requirement for high quality and safety.
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Morphology, Yield, Nutritional Values and Antioxidant Acivity of
Gamma Irradiated Mutant Tomato (Lycopersicum Esculentus L.)
Toe Toe Lwin1,Htwe Pa Pa Pyone2

Abstract
This research deals with the effects of gamma irradiation on yield, nutritional
values and antioxidant activity of tomato. The seeds from only one tomato plant of
(PLATINUM 701 F1) variety were irradiated with 0.4 kGy dose of gamma ray
from Co-60 and non-irradiated tomato seeds (control) were cultivated up to second
generation. From the experimental results, the morphology of mutant tomato plants
does not differ from that of control except slightly shorter plant height. The
numbers of mutant tomato fruits per month (81) was found to be higher than that of
control (75) during the life time. The nutritional values, some essential mineral
contents (such as Na, Mg, K and Ca) of mutant tomato were nearly the same as its
control. The contents of total phenolic, total flavonoid and antioxidant activity of
mutant tomato were found to be increased from the control except vitamin C
content. The higher antioxidant activity of mutant tomato than that of control is
achieved by gamma irradiation.
Keywords: tomato, Co-60, yield, nutritional values, antioxidant activity

1. Introduction
1.1

Nuclear Techniques in Agriculture
The world of medicine, agriculture, and modern industry has been

substantially improved by the harnessing of radioisotopes and new applications
continue to make major humanitarian contributions to our quality of life (Alam,
2010). Gamma irradiation is often used in conjunction with other techniques, to
produce new genetic lines of root and tuber crops, cereals and oil seed crops (Bagher
et al., 2014). Induced mutation plays an important role enhancing nutritional quality
in crop plants. Mutagenic agents, such as radiation and certain chemicals then can be
used to induce mutations and generate genetic variation from which desired mutants
may be selected (Jain, 2011). Spontaneous or induced mutation occur generally are a
result of large scale deletions, inversions or translocations of chromosomes, or from
1
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point mutations (a type of mutation that causes a single change, insertion or deletion
of the genetic material) in the DNA. Physical mutagens most often result in
chromosome changes and larger DNA deletion while mutagenic chemicals typically
cause point mutations. Physical mutagens, mostly ionizing radiation, can increase the
natural mutation rate by 1,000 to 1 million fold, and have been widely used to induce
heritable genetic changes. More than 70 percent of induced and released mutant crop
varieties have been developed using physical mutagens. Since the 1960s, gamma rays
have become the most commonly used mutagenic agent in plant mutation breeding.
Seeds or other plant propagules (such as pollen, spores or stem cutting) are typically
treated for seconds or minutes with a cobalt-60 source or are irradiated in X- ray
machines. Whole plants or seedling can also irradiate, either in a gamma greenhouse
or a gamma field. This process is called chronic irradiation (IAEA, 1992).
2. Materials and Methods
Firstly, the 30 seeds from only one tomato plant of (PLATINUM 701 F1)
variety were collected and put into the paper bag and irradiated with 0.4 kGy dose of
gamma irradiation from Co-60 source has dose rate of 0.965 kGy/h at the Department
of Atomic Energy, Ministry of Education. This gamma irradiated tomato seed sample
and control (non-irradiated tomato seeds) were cultivated on the field scale by using
transplanting method up to second generation. Weeding and other intercultural
operations were done uniformly.
To study the variation of phenotype of mutant tomato by gamma irradiation in
each generation, morphology characters (such as the plant height, leaf length, leaf
width, number of leaf, stem diameter) were determined manually.
To estimate the yield and investigate the agronomical characteristics, (such as
the number of flowering, numbers of fruit per plant, fruit weight, fruit length, fruiting
times and life time) of mutant tomato from each generation were determined
manually.
For study on nutritional qualities, the contents of moisture, ash, protein, fiber
fat and carbohydrate in the mutant tomato and control from second generation were
determined by air oven method, muffle furnace method, Kjeldahl distillation method,
fiber cap method and soxhlet extraction method respectively. The elemental contents (
Na,Mg,K

and Ca) of sample were determined by using atomic absorption

spectrophotometer. The total flavonoid contents, the total phenolic contents and the
antioxidant activity of ethanol and water extracts of mutant tomato and control were
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evaluated with spectrophotometric method using quercetin, Folin-Ciocalteu reagent
and DPPH (2,2-diphenyl-1-picrylhyrazyl) radical scavenging assay. For study on
vary in vitamin C content in mutant tomato during storage time, a redox titration
using iodometric titration method (AOAC, 2000) was used.
3. Results and Discussion
3.1

Agromorphology of Control and Mutant Tomato Plant
In terms of plant characters, change in plant height is one of the most

common mutant types. According to the Table 1, the plant height of GT-0 M1 and
GT-0.4 M1 were found to be 52 cm and 41 cm in first generation and 47 cm and 42.5
cm in second generation. Therefore, plant height of mutant tomato plants in each
generation slightly shorter than that of their control.
According to the experimental results, the shape of leaves of mutant tomato
plant did not change due to gamma irradiation in each generation. The leaf length and
width of mutant plants GT-0.4 were found to be 14 cm and 9 cm in first generation
and 14 cm and 8 cm in second generation whereas leaf length and width of GT-0 were
found to be 19 cm and 12 cm and 18 cm and 13 cm in each generation respectively.
The number of branch of mutant tomato plant in each generation was found to be the
same as the control. The number of leaf and the stem diameter of mutant tomato
plants in each generation were found to be slightly reduced than that of control.
According to the overall results, morphology of mutant tomato plants did not
significantly change from their control except a little short stature type.
Table 1 Agromorphology of Control and Mutant Tomato Plant
Agronomical
Parameters

Plant height (cm)

Samples
First generation
GT-0 M1
GT-0.4 M1
52.0± 9.2

41.0 ± 2.5

Second generation
GT-0 M2
GT-0.4 M2
47.0 ± 3.3

42.5 ± 2.4

Leaf length (cm)
19.0± 0.9
14.0 ± 0.9
18.0 ± 0.3
14.0 ± 0.8
Leaf width (cm)
12.0± 0.5
9.0 ± 1.2
13.0 ± 1.4
8.0 ± 0.1
Stem diameter (cm)
0.9± 0
0.5 ± 0.2
0.8 ± 0.1
0.6 ± 0.1
Numbers of leaf
12.0± 1.9
8.0 ± 1.5
10.0 ± 1.0
9.0 ± 1.0
Numbers of branch
2.0 ± 0.5
2.0 ± 0.8
2± 0.5
2.0 ± 0
GT-0 M1 = mutant tomato gamma irradiated with 0 kGy (control) in first generation
GT-0.4 M1 = mutant tomato gamma irradiated with 0.4 kGy in first generation
GT-0 M2
= mutant tomato gamma irradiated with 0 kGy in second generation
GT-0.4M2 = mutant tomato gamma irradiated with 0.4 kGy in second generatio
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3.2 Yield and Agronormical Characteristics of Control and Mutant Tomato
To study the estimation on yield, the experimental results ( Table 2) revealed
that the number of fruit per plant of GT- 0 M1 and GT-0.4 M1 were 12 and 21
respectively. The number of fruit per month was found to be 121 for GT- 0 M1 and
119 for GT-0.4 M1 during the life time of tomato in first generation. In second
generation, the number of fruit per plant of GT-0 M2 and GT-0.4 M2 were 14 and 15
respectively. The numbers of fruit per month were found to be 75 for GT-0 M2 and 81
for GT-0.4 M2 during the life time of tomato. The fruit weight of mutant tomato was
slightly decreased from its control in each generation ( Figure 3.1). In sum up, mutant
tomato plants provide nearly the same as their control.
Table 2 Yield and Agronormical Characteristics of Control and Mutant Tomato
Plants in First Generation
Agronomical
Parameters

Samples

First generation
GT-0 M1
GT-0.4 M1
Number of fruit per plant
12.0± 0.5
21.0 ± 1.5
Number of fruit per month 121.0±2.9 119.0 ± 3.5
Fruit weight (g)
20.0± 1.3
18.0 ± 1.7
Fruiting times
4.0
3.0
Life time (day)
96.0
100.0

GT-0 M1

GT-0.4 M1

Second generation
GT-0 M2
GT-0.4 M2
14.0 ± 0.5
15.0 ± 0.5
75.0±2.0
81.0 ± 2.7
35.0± 1.7
33.0 ± 1.9
4.0
4.0
98.0
97.0

GT-0 M2

GT-0.4 M2

Fig 3.1 Harvested Tomato fruits of control and mutant tomato plant in first and
second generations
3.3

Nutritional Values of Control and Mutant Tomato in Second Generation
The nutritional values of GT-0 M2 and GT-0.4 M2 were determined by AOAC

methods. From the Table (3), the moisture content of GT-0 M2 and GT-0.4 M2 were
found to be 95.24 %, and 95.09 % . The ash contents were 0.61 % and 0.62 %. The
protein contents were 0.07 % and 0.05 %. The fiber contents were 1.32 %, and 1.48
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%. The fat contents were 0.06 % and 0.05 % and the carbohydrate contents were 2.60
% and 2.65 % respectively. The energy values of these samples were 11.22 and 11.05
kcal/100 g. Therefore, from the overall results, the nutritional values of mutant tomato
are nearly the same as the control.
Table 3 Nutritional Values of Control and Mutant Tomato in Second Generation
No.
Nutritional Parameters (%)*
Samples
GT–0 M2
GT–0.4 M2
1
Moisture
95.24
95.09
2
Ash
0.61
0.62
3
Protein
0.07
0.05
4
Fiber
1.32
1.48
5
Fat
0.06
0.05
6
Carbohydrate
2.60
2.65
7
Energy value (kcal/100g)
11.22
11.05
* = fresh weight basis
3.4 Elemental Contents of Control and Mutant Tomato in Second Generation
According to the experimental results (Table 4), the content of sodium in
control and mutant GT-0.4 M2 was found to be 0.40 and 0.52 mg /100 g. The contents
of magnesium in GT-0 M2 (control) and mutant GT-0.4 M2 were found to be 0.13 and
0.11 mg/100 g respectively. The contents of potassium and calcium were found to be
0.21, 0.18 and 0.55, 0.61 mg/100 g respectively. Based on the percentage composition
of elements (major  1 %, minor 0.01-1 %, trace  0.01 %) (Day, 1991), the contents
of Mg, Na, K and Ca in mutant tomato contain as minor constituent elements and
were found to be significantly unchanged from that of control.
Table 4 Elemental Contents of Control and Mutant Tomato in Second Generation
No.

Samples

1
2

GT-0 M2
GT-0.4 M2

Na
0.40
0.52

Elemental Contents (mg/100g)
Mg
K
Ca
0.13
0.21
0.55
0.11
0.18
0.61

3.5 Vitamin C Contents of Control and Mutant Tomato in Second Generation
Vitamin C plays an important role in a number of metabolic functions. It is an
antioxidant that protects body from free radical damages (Iqbal et al., 2004).Therefore
vitamin C content in each sample was determined by base on fresh weight. From the
Table 5, it was found that the contents of vitamin C in GT-0 M2 (control) and GT-0.4
M2 were found to be 20.82 and 16.72 mg/100 g respectively. It was found that the
vitamin C content of GT-0.4 M2 was slightly reduced than that of control.
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Table 5 Vitamin C Contents of Control and Mutant Tomato in Second Generation
No.

Samples

Vitamin C content (mg/100 g)

1

GT-0 M2

20.82

2
3.6

GT-0.4 M2
16.72
Total Phenolic and Total Flavonoid Contents of Control and Mutant
Tomato in Second Generation
The phenolic compounds are a large class of plant secondary metabolites.

They are important for the quality of plant based foods and they are responsible for
the colour of red fruits, juices and wines. The phenolic compounds, particularly
flavonol, are known to be potent free radical scavengers and antioxidant (Sahelian,
2014). From the Table 6, the total phenolic content of ethanol extract of GT-0 M2
(control) and mutant GT-0.4 M2 were found to be 76.86 and 77.84 g GAE/mg of
extract and water extract of these samples were found to be 73.32 and 118.48 g
GAE/mg of extract. The total phenolic contents of mutant GT-0.4 M2 samples was
increased than that of control in both ethanol and water extracts.
Flavonoid is a group of natural substances with variable phenolic structures.
This is attributed to their anti-oxidative, anti-inflammatory, anti-mutagenic and anticarcinogenic properties coupled with their capacity to modulate key cellular enzyme
function ( Atmani et al.,2009). The total flavonoid content of ethanol extract of GT-0
M2 (control) and mutant GT-0.4 M2 were found to be 4.75 and 11.00 g QE/ mg of
extract. The total flavonoid contents of water extract of these samples were found to
be 8.50 and 12.50 g QE/ mg of extract. It was found that the total flavonoid content
of both ethanol and water extracts of GT-0.4 M2 was increased than that of control.
Table 6 Total Phenolic and Total Flavonoid Contents of Control and Mutant Tomato
in Second Generation
Samples
(100 g/mL)
GT-0 M2
GT-0.4 M2

Total Phenolic Content
(µg GAE/ mg of extract)
Water
Ethanol Extracts
Extracts
76.86
73.32
77.84

118.48

Total Flavonoid Content
(g QE/ mg of extract)
Ethanol
Water
Extracts
Extracts
4.75

8.50

11.00

12.50
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3.7 Antioxidant Activities of Control and Mutant Tomato in Second Generation
The antioxidant power of a sample (IC50) is expressed by the concentration of
the test sample that could inhibit 50 % oxidation and it is termed as IC50 in g/mL.
From the experimental results ( Table 7 ) revealed that IC50 values of ethanol extracts
of GT-0 M2 and GT-0.4 M2 samples were 17.49 and 7.04 g/mL and IC50 values of
water extracts of GT-0 M2 and GT-0.4 M2 samples were 11.79 and 7.47 g/mL.
Based on the results, GT-0.4 M2 sample is found to be increased in antioxidant
activity of tomato due to improvement of total phenolic and flavonoid content in it.
Therefore, 0.4 kGy dose of gamma irradiation is effective in the antioxidant activity
of tomato.
Table 7Antioxidant Activities of Control and Mutant Tomato in Second Generation

No.

Samples

IC50 (µg/mL)
Ethanol Extracts
Water Extracts

1

GT-0 M2

17.49

11.79

3

GT-0.4 M2

7.04

7.47

4

Ascorbic acid

0.74
CONCLUSION

In this work, effects of gamma irradiation on yield, morphology, the
nutritional values, some essential mineral contents, the vitamin C, the total
phenolic content, the total flavonoid content and the antioxidant activity of
mutant tomato have found out that: the morphology does not differ than that
of control except slightly shorter plant height.. It provides higher values total
phenolic , the total flavonoid and the antioxidant activity with same yield,
nutritional values, essential mineral contents except slightly reduces the
vitamin C than that of control. This reducing amount does not suffer the risk
of human health because it is not significantly large scale. Therefore in this
work, the improvement of antioxidant activitty of mutant tomato plant
without deficiency of nutrient is achieved by gamma irradiation.
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Investigation of Phytoconstituents, Nutritional Values
and Antimicrobial Activity in the Rhizome of
Alpinia galanga (L.) Willd. (Padegaw-gyi)
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Abstract
This research deals with the investigation of phytoconstituents, nutritional values and
antimicrobial activity in the rhizomes of Alpinia galanga (L.) Willd. (Padegaw-gyi). The
phytochemical analyses revealed the presence of alkaloids, α-amino acids, carbohydrates,
flavonoids, glycosides, phenolic compounds, reducing sugars, saponins, starch and tannins in
selected sample. Nutritional values determined by AOAC method provided moisture, fat,
fiber, protein, carbohydrates, ash contents and energy value (kcal/100g) in selected sample.
Antimicrobial activity of ethanol and water extracts in Alpinia galanga rhizome was
determined against six strains of microorganisms such as Agrobacterium tumefaciens,
Bacillus subtilis, Escherichia coli, Pseudomonas fluorescens, Saccharomyces cerevisiae and
Staphylococcus aureus by agar disc diffusion method. All of these extracts were found to
exhibit the inhibition zone diameter against test organisms. These findings suggest that
Alpinia galanga rhizome may be used as phytoconstituents, human nutrition and also inhibit
the growth of pathogens in microbial infection.
Keywords: Alpinia galanga (L.) Willd., phytoconstituents, nutritional value, antimicrobial
activity
Introduction
Alpinia galanga (L.) Willd., family Zingiberaceae is a perennial herb with
rhizomatous root stocks and tall leafy stems (Kirtikar, K.R. et al., 1996). The rhizome is
pungent, carminative, stimulant and appetizer. Rhizomes of A. galangal are useful against
lumbago, rheumatic pains, diseases of the kidney, bronchial asthma, bad breath, ulcers and
whooping cough in children, throat infections, remedy for fever, diarrhea, dysentery,
diabetes, rhizome paste for skin problem and acnes, used in manufacturing as a fermenting
agent. It is mainly utilized in the treatment for digestion and a quick reliever of the pain,
angina and effects as a reliever of heart pain. It is widely used in many countries as a food
flavoring and a spice (Lee et al., 2003).
The plant extract produces fall in blood glucose levels in normal rabbits. The purified
and standardized extract had a significant effect on reducing symptoms of osteoarthritis of the
knee. Alcoholic extract of Alpinia galanga rhizomes showed in vitro anthelmintic activity,
cytotoxic activity against KB cells, antioxidant, free radical scavenging activity,
antimicrobial, antifungal, antiasthmatic and inhibit nitric oxide (NO) production in
1
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lipopolysaccharide (LPS) activated mouse peritoneal macrophages (Matsuda et al., 2006).
Alpinia galanga rhizomes are reported to be benefit of lipid-lowering, main flavonoids such
as galangin, quercetin, kaempferol, alpinin, galangol, di-oxyflavanol, flavones and volatile oil
such as methyl cinnamate, cineole, camphor, pinene and triterpene compounds. Several
recent studies with flavonoid compounds suggest that it may have a potent anti-cancer effect
and modulation of the aryl hydrocarbon receptor. The flavonoids exert a protective effect
against the carcinogenic potential of overcooked and char-grill food. Rhizomes of Alpinia
galanga are known for their pungent and flavor that contains dietary fiber, source of sodium,
iron and vitamins (Shen et al., 2000).
The research work focuses on phytochemicals investigation, nutritional values and
antimicrobial activity in Alpinia galanga rhizomes. The results provide scientific evidence
for the nutritional food as a therapeutic potential.
Scientific Classification of Alpinia galanga (L.) Willd. (Matsuda, H., et al., 2006)
Kingdom
: Plantae
Family
: Zingiberaceae
Botanical name
: Alpinia galanga (L.) Willd.
Common name
: Greater galangal
Myanmar name
: Padegaw-gyi
The photographs of the plants, flowers and rhizomes of Alpinia galanga (L.) Willd.
(Padegaw-gyi) are shown in Figure 1.

Figure 1 Plants, flowers and rhizomes of Alpinia galanga (L.) Willd. (Padegaw-gyi)
Materials and Methods
The rhizomes of Alpinia galanga (L.) Willd. (Padegaw-gyi) were collected from
Hlaing-thar-yar Township, Yangon Region, in May 2019. The sample was identified at the
Botany Department, West Yangon University. The collected samples were cleaned, sliced
into small pieces and dried under shade. The dried materials were then crushed in electrical
grinder in order to make fine powder which was stored in air tight container at room
temperature for experimental use.
Phytochemical Screening of Crude Extracts Alpinia galanga (L.) Willd.
Qualitative phytochemical investigations were performed to analyze the presence or
absence of various chemical constituents such as alkaloids, α-amino acids, carbohydrates,
flavonoids, glycosides, phenolic compounds, reducing sugars, saponins, starch and tannins
using the standard procedures as described by Marini-Bettolo et al., 1981; M-Tin Wa, 1972.
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Preparation of Crude Extracts in Selected Sample
Dried powdered sample (each 10 g) was separately extracted with 100 mL of ethanol
and distilled water at their respective boiling point ranges for 3-4 h by using hot extraction.
Each extract was filtered through Whatman No.1 filter paper and the filtrate was concentrated
under reduced pressure at 40°C. The crude extracts were kept at 4°C in storage vials for
experimental use.
Determination of Nutritional Values in Alpinia galanga (L.) Willd. by AOAC Method
Nutritional values such as moisture content, fat content, fiber content, protein content,
ash content, carbohydrate content and energy value of the selected sample were determined
by AOAC method (AOAC, 2002) in Food Industries Development Supporting Laboratory
(FIDSL). The moisture content was determined by the oven drying method. The fat content
was determined by Soxhlet extraction method using petroleum ether (b. p 60-80°C) run for
9 h. The fiber content was determined by acid-base digestion method using hot sulphuric
acid solution (1.25 % v/v) and sodium hydroxide solution (1.25 % w/v). The nitrogen
content was determined by micro-Kjeldahl’s method and protein content was calculated by
multiplying percent nitrogen by protein-nitrogen conversation factor 6.25. The ash content
was determined by placing sample in pre-weighed crucible and placed in muffle furnace at
500°C for 6 h. Carbohydrate percentage was calculated by the following equation:
Carbohydrate (%) = 100 - % (ash + fat + fiber + moisture + protein)
The energy value of selected sample was calculated by the following equation:
Energy value (kcal/100 g) = (4 x protein) + (4 x carbohydrate) + (9 x fat)
Antimicrobial Activity in Alpinia galanga (L.) Willd. Rhizome
The antimicrobial activity of ethanol and watery crude extracts in the Alpinia galanga
rhizome was determined against six strains of test microorganisms such as Agrobacterium
tumefaciens NITE 09678, Bacillus subtilis IFO 90571, Escherichia coli AHU 5436,
Pseudomonas fluorescens IFO 94307, Saccharomyces cerevisiae NITE 52847 and
Staphylococcus aureus AXU 8465 by employing agar disc diffusion method (Madigan, M. et
al., 2005).
The extract (each 1 g) was introduced into sterilized petri-dishes and dissolved in
1 mL of their respective solvents: 95 % ethanol and water. The isolated bacterial strains
grown on nutrient agar were inoculated into broth medium and incubated on a reciprocal
shaker at 200 rpm. After the end of the fermentation, the fermented broth 10 µL was used to
examine the antimicrobial activity against test organisms by agar disc diffusion assay. Paper
discs having 8 mm diameter were utilized for antimicrobial assay. The conical flasks were
cooled down to 35°C and 0.3 mL of test organisms was added to assay medium, then poured
into each sterilized plates. After solidification, paper discs impregnated with broth sample
were applied on the test plates and these plates were incubated for 24-36 hours at 30°C.
Then, clear zones (inhibitory zones) surrounding the test discs indicate the presence of
bioactive compounds which inhibit the growth of test organisms.
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Results and Discussion
The crude extracts such as ethanol and water in Alpinia galanga rhizomes were
prepared to investigate phytochemical constituents, nutritional values and antimicrobial
activity.

Phytochemical analysis of Alpinia galanga rhizome
Phytochemical screening in crude extracts of Alpinia galanga rhizomes were carried
out to identify the secondary metabolites. The phytochemical analysis revealed that
alkaloids, α-amino acids, carbohydrates, flavonoids, glycosides, phenolic compounds,
reducing sugars, saponins, starch and tannins were present in selected Alpinia galanga
rhizomes as shown in Table 1. Phytochemical analysis of crude extracts revealed the presence
of different active phytoconstituents in ethanol and water extracts.
Table 1 Phytochemical Results in Alpinia galanga rhizome
Phytochemical

Extract

Test reagent

Dragendorff’s reagent
Mayer’s reagent
Wagner’s reagent
α-amino acids
H2O
Ninhydrin reagent
10 % α-naphthol,
Carbohydrates
H2O
Conc: H2SO4
Mg ribbon
Flavonoids
EtOH
Conc: HCl
10 % Lead acetate
Glycosides
H2O
solution
Phenolic
5 % FeCl3 solution,
H2O
compounds
K3Fe (CN)6
Reducing sugars
H2O
Benedict’s solution
Saponins
H2O
Starch
H2O
I2 solution
Tannins
EtOH
1 % Gelatin
(+) = present ; (-) = absent ; ppt = precipitate
Alkaloids

1 % HCl

Observation
Orange ppt
Pale yellow ppt.
Brown ppt.
Purple colored

Remark
+
+

Red ring

+

Pink color

+

White ppt.

+

Deep blue solution

+

Brick red ppt.
Frothing
Bluish-black color
Green color

+
+
+
+

Nutritional Values of Alpinia galanga rhizome
People and other living organisms need certain substances of nutrient to survive.
Nutritional values and some physicochemical properties such as moisture, fat, fiber, protein,
ash, carbohydrate and energy values in the selected sample were analyzed and the results are
shown in Table 2 and Figures 2.
Alpinia galanga rhizomes contain moisture (18.53 %), crude fat (0.90 %), crude fiber
(23.36 %), protein (2.50 %), carbohydrate (44.05 %), ash (10.66 %) and energy value
(194.3 kcal/100g) respectively. The moisture percent of the sample indicates a possible
reduction in sample shelf life. Low fat foods are known to reduce cholesterol. High fiber
content in food causes intestinal irritation and lower bioavailability. The protein has many
medicinal properties. High quantity source of carbohydrates and dietary fibers are present for
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human nutrition. The total ash in the sample is the inorganic residue remaining after the
organic matter has been bunt away. The ash percent is a measure of the quality of food
(Ogbe and Affiku, 2012). According to the results, the presence of the important nutrients
like fat, fiber, protein, carbohydrate and physical properties like moisture and ash in the
selected sample may be used as valuable nutrients for daily use and healthy ingredient to treat
many diseases.
Table 2 Results for Nutritional Values of Alpinia galanga rhizomes
No.

Nutrient

Content (%)

1

Moisture

18.53

2

Crude fat

0.90

3

Crude fiber

23.36

4

Protein

2.50

5

Carbohydrate

44.05

6

Ash

10.66

7

Energy value (kcal/100g)

194.3

Figure 2 Nutritional Values of Alpinia galanga rhizomes
In Vitro Antimicrobial Activity of Crude Extracts in Alpinia galanga Rhizome
Screening of antimicrobial activity of ethanol and water crude extracts from rhizome
of Alpinia galanga was done by agar disc diffusion method at Botany Department, Dagon
University. In this investigation, these extracts were tested on six strains of harmful
microorganisms including Agrobacterium tumefaciens, Bacillus subtilis, Escherichia coli,
Pseudomonas fluorescens, Saccharomyces cerevisiae and Staphylococcus aureus. In this
experiment, the diameter of paper disc was 8 mm. The inhibition zones diameter of ethanol
and water extracts against six microorganisms tested are shown in Figure 3. The observed
data are summarized in Table 3 and Figure 4. The larger inhibition zone diameter showed the
higher antimicrobial activity of test organisms.
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From these results, it was observed that ethanol and water extracts inhibited the
respective test organisms inhibition zone diameters in the range between 11.35 ~ 22.14 mm
and 10.24 ~ 23.36 mm against six strains microorganisms. Water extract (23.36 mm) and
ethanol extract (22.14 mm) of Alpinia galanga rhizome showed the largest inhibition zone
diameter against Agrobacterium tumefaciens. From this investigation, it can be deduced that
selected rhizome may be used for the treatment of diseases infected microorganism such as
fever, diarrhea, dysentery, boil, food spoilage and poisoning.

EtOH extract on test organisms

H2O extract on test organisms

Figure 3 Photo records showing inhibition zones due to effect of ethanol and water extracts in
Alpinia galanga Rhizome
Table 3 Inhibition Zones Diameters of Crude Extracts in Alpinia galanga Rhizome
Inhibition Zone Diameter(mm)
Organism
Ethanol extract

Watery extract

Agrobacterium tumefaciens
NITE 09678

22.14 (+++)

23.36 (+++)

Bacillus subtilis IFO 90571

15.42 (++)

14.62 (++)

Escherichia coli AHU 5436

13.04 (+)

14.02 (++)

Pseudomonas fluorescens
IFO 94307

12.06 (+)

12.85 (+)

Saccharomyces cerevisiae
NITE 52847

20.44 (+++)

20.92 (+++)

Staphylococcus aureus
AHU 8465

11.35 (+)

10.24 (+)

Agar disc – 8 mm
10 mm – 14 mm (+)
15 mm – 19 mm (++)
20 mm – above (+++)
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Figure 4 Bar graph of antimicrobial activity of ethanol and water extracts in Alpinia galanga
rhizome

Conclusion
From the overall assessment of the chemical investigation in Alpinia galanga
rhizome, the following inferences could be deduced.
Phytochemicals such as alkaloids, α-amino acids, carbohydrates, flavonoids,
glycosides, phenolic compounds, reducing sugars, saponins, starch and tannins were found to
be present in selected sample. Nutritional values of Alpinia galanga rhizomes by AOAC
method were found to be 18.53 % of moisture, 0.90 % of crude fat, 23.36 % of crude fiber,
2.50 % of protein, 44.05 % of carbohydrate, 10.66 % of ash and 194.3 kcal/100g of energy
value. The antimicrobial activity of ethanol and water extracts in Alpinia galanga rhizome
was tested on six strains of test microorganisms. The ethanol and water extracts showed
higher inhibition zone diameter on test organisms of antimicrobial activity.
Therefore, the finding from the present work may contribute to the scientific
development of Myanmar traditional medicine, nutritional values and the bacterial infections
for the treatment of various diseases.
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A Study on Dyeing Properties of Diospyros kaki L.f Bark on Linen Cloths
Ko Ko Aung1, Sabai Phyu 2, Yu Po Po Aung

3

Abstract
Dyeing is a process of applying coloring matter directly on fiber, yarn or fabric
without any additives. Natural dyes were used only for coloring of textile from
ancient times till the nineteeth century. The natural dyes are derived from
natural resources of coloring materials which is obtained from plant, animal,
mineral and microbial origins. Natural dyes were used for coloration of various
textile materials. Today, natural dye is the world of most scientific and
advanced level of dyeing processes. Natural and man-made colour was also
used for dyeing processes. In this paper, the natural dyes are extracted from
persimmon barks with water extraction and dyeing processes is studied by
applying dye on 100% pure linen cloths. At first stage, sample was collected
from WYU Campus, Htantabin Township, Yangon Region. The sample was
washed with H2O and air dried. Dried sample is ground with grinder. The
powder sample (20g) was extracted with water to obtain (4g) of brown dye
sample to be obtained. This sample is sevied with 80 mesh size seive to obtain
brown dye powder sample. The dye solution is prepared by the ratio of 1:100,
dye: water at 60˚C.The mordant used in dyeing process are alum, sand soap,
copper(II) sulphate, ferrous sulphate, potassium dichromate by the ratio of
1:100 at 60˚C.The dyeing processes is studied by pre mordanting, simultaneous
mordanting and post mordanting. This dye sample is characterized by modern
technique such as FTIR method. In dyeing processes, colour density is
measured by colour densitometer. The dyed fabric tested for washing fastness
and light fastness will be studied. Linen cloths had the best colour density for
wash and light fastness test at different three mordanting conditions. It is
noteworthy that Diospyros kaki bark can serve as a source of raw material for
linen dyeing in the future.
Keywords: natural dye, mordant, colour fastness, dyeing processes
INTRODUCTION
Natural dyes
Natural dyes are those obtained from plants, animals and minerals. The
majority of natural dyes are acid dyes (anionic) and are attached to the cationic site in
keratin (the alpha-protein in wool), mediated by a metal mordant. The use of nonallergic, non-toxic and eco-friendly natural dyes on texile have become a matter of
significant importance due to the increased environmental awareness in order to avoid
some hazardous synthetic dyes.(Sarkar et al.,2006) Natural dyes are considered to be
eco-friendly as these are obtained from renewable petroleum resources. Most of the
natural dyes have no substantivity for fiber and mordants must be used (Samanta et
al.,2011).
Diospyros kaki
Diospyros kaki is a tree in the Ebenaceae family and also called persimmon. It
is the species of the genus Diospyros (Lee and Sun, 2015). This species, native to
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China, is deciduous, with broad, stiff leaves. Cultivation extender is first to other parts
of East Asia, including Japan where it is very popular. It was later introduced to
California and southern Europe in the 19th century, to Brazil in the 1890s and
numerous cultivars have been selected ( Dastur, 1963). The kaki tree reaches a size of
up to 10 meters (33 ft). Its deciduous leaves are medium (about 13 to 15 cm 10 mg) to
dark green, voracity lanceolate, stiff and equally wide its length. Blooming from May
to June, the trees are typically either male or female, but some produce both types of
flowers.
Scientific classification of Diospyros kaki L.f
Diospyro kaki is classified as follows.
Family
- Ebenaceae
Botanical name
- Diospyros kaki L.f
Myanmar name
- Te
English name
- Persimmon
Part used
- Leaf
MATERIALS AND METHODS
All chemicals used in this research were procured from British Drug House
(BDH), England. The chemicals were used as received unless state otherwise. All
specific chemicals used were cited detail in each experimental section. The apparatus
consist of conventional lab wares, glass wares and modern equipment. All chemical
used in this research were procured form British Drug House (BDH), England.
Sampling
The bark of Diospyroskaki L.f (Te) was collected from Htan-ta-bin Township,
Yangon Region. The sample was washed with tap water to remove impurities and
then air-dried under shade to prevent some reaction of sunlight with organic
constituents of sample. The dried sample was separately cut into pieces and ground in
a grinding machine. The powder sample was separately stored in the air-tight
container so that the sample was free from getting molds to prevent moisture as well
as other contaminations and was ready to be used for the experimental works.
Extraction of Dye Powder with Water
Air-dried (Te) bark powder (1g) was boiled with 300 mL of distilled water at
60C for 3 hours and then pre dye solution was obtained. It was cooled and filtered. It
was heated until pasty and dried in oven for 30 minutes. It was dried in oven and
sieved with 80 um aperture size, 16.5% of brown dye powder sample was obtained
(Paul et al., 1996).
Cleaning of Cloth
Cloths was washed in a solution containing 1gL-1 sodium carbonate and
-1
2.5 gL non-ionic detergents at 60C for 30 minutes, keeping the material to liquor
weight by volume ratio at 1:40. Then the cloths was thoroughly washed with tap
water and dried at room temperature.
Preparation of Mordant
Mordant (1 g) was dissolved with distilled water (100 mL). Each mordant
solution was obtained.
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Preparation of Six Dye Solutions
S1 was prepared 100 mL of distilled water and 0.5g (Te) bark dye powder. S2
was prepared by the mixture 0.05 g of alum dissolved in 100 mL distill water and 0.5
g of (Te) bark powder. Similarly, S3, S4, S5, S6 were prepared by the mixture 0.05 g of
various mordant (sand soap, copper II sulphate, potassium dichromate and ferrous
sulphate) and (Te) bark dye powder.
Characterization of Natural Dye Extracted from Diospyros kaki L.f (Te) Bark
FT IR spectrum for adsorbent was recorded by using fourier transform infrared
spectrometer (IR-Tracer 100 Shimadzu, Japan). The assignments of FT IR spectra for
extracted from Diospyros kaki L.f(Te) bark is shown in Figure 1 and Table 1.
Dyeing of CottonCloths with Water Extract
The clean cloth were soaked in distilled water for 30 minutes prior to dyeing.
The wetted out cloth samples were dyed with 1% dye solution keeping material to
liquor weight by volume ratio as 1:100. Dyeing was carried out at 60C and continued
for an hour. And then required amount of sodium carbonate (2%) and sodium chloride
(1%) were added. The dyeing was carried out for 1 hour at 60C. The dye samples
were dried in air without washing to make them ready for premordanting,
simultaneous mordanting and post mordanting by using different metallic salts.
Dyeing with pre mordanting
The cloths were pre mordanting with further mordanted, 1% of any one of the
chemical mordants such as alum, copper (II) sulphate, potassium dichromated and
ferrous sulphate at 60C for 30 minutes. The samples were treated with metallic salts
and transferred to 1% dye solution and dyed at 60C for 30 minutes.
Dyeing with simultaneous mordanting
The cloths with simultaneous mordanting were treated with both 1% of dye
solution and 1% of any one of the chemical mordant at 60C for 1 hour.
Dyeing with post mordanting
The pre mordant cloths were soaked in 1% dye solution. After
10 minutes, (1%) solution of sodium sulphate was added. Later 20 minutes, (1%)
solution of sodium chloride was added. The dyeing was carried out for 30 minutes at
60C. The dyed samples were taken out, squeezed and dip in 1% of any one of the
chemical mordant at 60C for 30 minutes.
Dyeing without mordanting
Cleaned cloths were soaked in 1% dye solution and heated to 60C for 1 hour.
Determination of Colour Fastness
The dyed material was tested for light fastness and wash fastness. Light
fastness was analyzed by exposing the dyed material to direct sunlight for 24 hours.
The wash fastness was carried out by washing the dyed fiber with non- ionic soap
solution (1 gL-1). Colour densities of the tested cloths were measured.
Determination of colour density
The colour density of the dyed cloths before and after lighting and washing
were determined by Reflection Transmission Colour Densitometer at Universities’
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Research Center, Yangon. The results were shown in Table 2 (a), (b), (c) and (d) and
Figure 2 (a), (b), (c) and (d).
RESULTS AND DISCUSSION
Characterization of Natural Dye Extracted from Diospyros kaki (Te) Bark
FT IR analysis
Myanmar is one of the countries which possess the natural wealth in the form
of plantation in plenty. The raw materials for the production natural dyes were
plentifully available. Natural dyes do not cause any harm to human skin and no
hazards. FT IR investigation is widely used for studied of Natural Dye. The Fourier
Transformed Infrared spectra of Natural Dye Extracted from Diospyroskaki were
shown in Figure 1 and the band assignments are represented in Table 1.

Figure 1

FT IR spectrum of natural dye extracted from Diospyros kaki L.f (Te)
barks

Table 1

FT IR Spectrum Assignments of Natural Dye Extracted from
Diospyros kakiL.f (Te) bark
-1

Wave number (cm )
(Diospyros kaki bark)

*Literature

Band Assignment

3404



O-H of hydroxyl group

1614



C=C aromatic ring

1450



C-H of CH2 and CH3

1384



CH3 aliphatic-CH3 group

1222



C-OH phenolic group

*Silverstein and Terence, (1991)

Colour Density of Linen in Three Dyeing Process and Variation in Colour
Density after Light and Wash Fastness
The colour density on the linen cloths was increased, significantly by
using mordant. Colour fastness of linen cloths samples was studied using pre

West Yangon University Research Journal 2020, Vol. 8. No.2

38

mordanting, simultaneous mordanting and post mordanting processes. The results for
six dyeing linen cloths before and after colour fastness testing were shown in Table 2
(a) (b) (c) (d) and Figure 2 (a) (b) (c) (d).
After wash fastness test, the specimen was rinsed with water for (6) times and
dried at room temperature. The change in colour of the specimen was assessed by
comparing with formerly dyed linen cloths. After light fastness test, the specimen was
sun-dried 48 hours. The change in colour of the specimen was found to have faded by
comparing with formerly dyed linen cloths. Washing and lighting properties of dyed
linen were tested for each group of mordant and three dyeing processes are shown in
Tables 2 (a) (b) (c) (d) and Figures 2 (a) (b) (c) (d). After fastness test, the change of
colour density showed fair in fastness.
Dyeing of linen cloths using in post mordanting method with (K2Cr2O7)
chemical mordant and sand soap (Natural mordant) in post mordanting method was
suitable for dyeing processes. Linen has high colour density and high absorb colour.
Linen is the best cloth in dyeing with (Te) dye powder.

Figure 2(a)

Colour of Linendyeing with water extract (i) premodanting
(ii)simultaneous mordanting (iii) post mordanting

Figure 2(b)

Variation in colour of linen cloths after fastness test (pre mordanting with
water extract)
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Figure 2 (c)

Variation in colour of linen cloths after fastness test (simultaneous
mordanting with water extract)

Figure 2(d)

Variation in colour of linen cloths after fastness test (post mordanting
with water extract)

Table 2(a)

Colour Density of Dyeing Linen Cloths Dyed with Water Extract

Type of
mordanting
Pre
mordanting
Simultaneous
mordanting
Post
mordanting

Table 2 (b)

Without (S )
1

Colour density
Sand
CuSO (S )
4
4
soap(S )

Alum (S )
2

3

K Cr O
2
2 7
(S )

FeSO (S )
4

6

5

0.48

0.39

0.39

0.38

0.40

1.12

0.48

0.36

0.38

0.36

0.32

0.57

0.48

0.44

0.55

0.55

1.06

1.23

Variations in Colour Densities of Linen Cloths after Fastness Test
(Pre Mordanting with Water Extract)
Colour density

Type of
mordanting

Without (S )
1

Alum
(S )

Sand soap(S )

CuSO (S )

K Cr O (S )

FeSO (S )

3

2

4

4

2

2

7

5

4

Before

0.48

0.39

0.39

0.38

0.40

1.12

Washing
Lighting

0.45
0.42

0.28
0.42

0.27
0.40

0.26
0.39

0.31
0.34

0.30
0.49

6
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Table 2 (c)
Type of
mordantin
g
Before
Washing
Lighting

Table 2 (d)
Type of
mordanting

Variations in Colour Densities of Linen Cloths after Fastness Test
(Simultaneous Mordanting with Water Extract)
Colour density
Without (S )

Alum (S )

Sand soap(S )

CuSO (S )

K Cr O (S )

FeSO (S )

0.48
0.45
0.42

0.36
0.29
0.41

0.38
0.23
0.29

0.36
0.34
0.31

0.32
0.25
0.28

0.57
0.39
0.47

1

2

3

4

4

2

2

7

5

4

6

Variations in Colour Densities of Linen Cloths after Fastness Test
(Post Mordanting with Water Extract)
Without (S )
1

Alum (S )
2

Colour density
CuSO
4
Sand soap(S )
3
(S )

K Cr O (S )

FeSO (S )

1.06
0.88
0.62

1.23
0.55
0.68

2

2

7

5

4

6

4

Before
Washing
Lighting

0.48
0.45
0.42

0.44
0.31
0.48

0.55
0.35
0.48

0.55
0.50
0.53

Homemade Dyeing Process for Brown Natural Dye Extracted from Diospyros
kakiL.f (Te) Bark
Many natural dyes can be extracted from trees, leaves, barks and other
materials. People have been using these types of materials for dyeing cloths and in
decorations because of their glorious naturals. There has been revival of the growing
interest on the application of natural dyes on natural fibers due to world wise
environmental consciousness. Firstly, the colour densities of dyed linen cloths were
determined to choose the washing fastness properties. The washing method was used
for assessing the resistance of the colour of the dyed linen cloths to all kinds of wash
in water with soap and detergent. From color density data, it was found that the colour
density of dyed linen cloths with mordant using potassium dichromate is higher than
that of sand soap in post mordanting.
CONCLUSION
From the overall research, the following conclusion was drawn. The natural
dyes were extracted from Te bark with water extraction and dyeing processes were
studied by applying dye on 100% pure linen cloths. The visual colour of dye solution
was brown. Before wash and light fastness in linen cloths, mordant potassium
dichromate was good colour density in post mordanting. In the determination of after
wash fastness, 6 times washes with market detergent powder and 48h sun-dried for
linen cloths. Linen cloths had the best colour density for wash and light fastness test at
three different mordanting conditions. It is noteworthy that Diospyros kaki bark can
serve as a source of raw material for linen dyeing in the future.
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Abstract
The present research deals with the preparation of shower gel with various
ratio (Sample I contain 1kg of sodium lauryl ether sulphate (SLES), 200mL of
Diethanolamine (DEA) (foaming agent), 210mL of glycerin and 250g of
sodium chloride(NaCl), Sample II contain 700g SLES 140mL of DEA, 140mL
of glycerin and 160g of NaCl, Sample III contain 350g SLES,80 mL of DEA,
70mL of glycerin and 70g of sodium chloride(NaCl) and Sample IV contain
1kg of sodium lauryl ether sulphate (SLES), 200mL of sodium lauryl sulphate
(SLS) (foaming agent), 210mL of glycerin and 250g of sodium
chloride(NaCl)) and investigate the physicochemical parameter. Comparison
between physicochemical parameters of shower gel sample I, II, III,IV and
Harballines Shower Gel (Swedish Formula) were studied. The preliminary
investigations of physicochemical parameters of the samples were carried out
by the reported methods. The colours of all sample was transparent. Foaming
power of prepared sample I, II,III,IV and Harballines Spa Shower Gel
(Swedish Spar Formula) was found to be (30,40,50,90 and 30), viscosity was
(15680, 14400,13380,18720 and 15000)mPas-1, pH were (7.80, 7.25, 7.19, 8.40
and 7.75), respectively. The foaming power of shower gel was better than bar
soap because foaming agent, diethanolamine has more foaming ability than bar
soap. Shower gels are usually more sanitary and that’s perhaps the main reason
many people are switching from bars to gels. Bars were first designed over a
hundred years ago and technology has helped to create a product that can
reduce the contamination on its surface. Gels are packed in such a way that it
cannot be penetrated, delivering a pure product to your skin.
Keywords: Physicochemical parameters, viscosity, pH, foaming power, colour,
shower gel
INTRODUCTION
Advancement of modern chemistry enabled creation of shower gel (shower
cream, body wash), specialized liquid cleaning products for cleaning entire body
during showers. The main difference between liquid soaps and shower gels is that gels
don’t contain saponified oil. They are based mostly on petroleum, have numerous
chemical ingredients that help easier cleaning of skin, lathers better in hard water
areas, does not leave mineral residue on the skin and bathtub, and are in the balanced
pH state (they don’t irritate skin). Because some shower gels can cause drying up of
the skin after use, many manufacturers insert various moisturizes into its recipe. Some
use menthol, ingredient that gives your skin sensation of coldness and freshness.
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Majority of shower gels have conditioning agents and therefore are perfectly usable as
both body wash soap and hair shampoo (Jones and Nachtsheim., 2009).
MATERIALS AND METHODS
All chemicals used in this research were procured from British Drug House
(BDH), England. The chemicals were used as received unless state otherwise. All
specific chemicals used were cited detail in each experimental section. The apparatus
consist of conventional lab wares, glass wares and modern equipment. All chemical
used in this research were procured form British Drug House (BDH), England.
Sampling
In this research, all chemicals are purchases from Super Shell chemical store,
27th street, Kyauktatar Township, Yangon Region.
Preparation of Shower Gel
Firstly one kilogram of sodium lauryl ether sulphate is dissolved in five liter of
distilled water in a container. Two hundred milliter of glycerin is added and stir for
five minute. And then two hundred and fifty gram of foaming agent such as DEA
liquid (or) sodium lauryl sulphate is dissolved in one liter of water in another
container. These two solutions were mixed together and added 1.0668 g of organic
color dye and 28.9864 mL of essential oil in this solution mixture and continued
stirring. Two hundred gram of sodium chloride (one time add with two gram for three
minute stirring) was added into the solution mixture. Finally the solution mixture is
left for eight hours for complete reaction. After eight hour, the reaction is done and
shower gel is obtained.
Physicochemical Properties of Shower Gel
Physicochemical properties of shower gel could be measured by pH, viscosity,
color, foaming power and turbidity.
Determination of pH
5 mL of shower gel was taken into a 100 mL beaker and 45 mL of freshly
warm water was added and mixed well. The pH of Shower gel was determined with
pH meter and data was tabulated in Table 1.
Determination of Foaming Power
About 5 mL of shower gel was measured accurately in a 100mL glass beaker
and 15mL of distilled water was added and the beaker was covered with a watch
glass and allowed to stand for 30 minutes. This operation was carried out to make
the shower gel easily dispersible.
The contents of the beaker was stirred with a glass rod and the slurry was
transferred to the 250mL graduated cylinder, ensuring that no foam (more than 2
mL) was produced and no lumpy paste is gone into the cylinder. The transfer of the
residue left in the beaker was repeated with further portions of 5 to 6mL of water
ensuring that all the matter into the beaker was transferred to the cylinder. The
content in the cylinder was adjusted to 50mL by adding sufficient water and the
content of the cylinder was brought to 30°C. The content of the cylinder was stirred
with a -glass rod to ensure a uniform suspension.
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As soon as the temperature of the contents of the cylinder reached 30 °C, the
cylinder was stopped and given 12 complete shakes, each shake comprising
movements in a vertical plane, upside down and vice versa. After the 12 shaking, the
cylinder was allowed to stand still for 5 minutes and the volumes of (a) foam plus
water V1 mL, and (b) water only V2 mL were read. Foaming power, ml = V1 - V2
Where,
V1 = volume in ml of foam plus water, and
V2 = volume in ml of water only.
The foaming power of liquid soap was recorded in Table 1.
Determination of Viscosity
5 mL of shower gel was taken in a 100mL beaker and 45mL of freshly warm
water was added and mixed well. The viscosity of Shower gel was determined with
viscometer meter and data was tabulated in Table1.
Determination of Colour
10 mL of shower gel was taken in a Nester tube. The colour content was
determined by visual eye and data was tabulated in Table 1.
Determination of Turbidity
5 mL of shower gel was taken in a 100 mL beaker and 45 mL of freshly warm
water was added and mixed well. The Turbidity of shower gel was determined with
Turbidity meter and data was tabulated in Table 1.
RESULTS AND DISCUSSION
Nature of Shower Gel
Shower gels are known to be consisted of the same basic ingredients as soap water, betonies and sodium laureth sulfate, or SLS. But the main difference between
the two products lies in its surfactants - compounds known to lower the surface
tension between substances which helps in the emulsification and the washing away
of oily dirt. The surfactants of shower gels do not come from saponification, that is by
reacting a type of oil. Instead, it uses synthetic detergents for surfactants derived from
either plant-based sources or petroleum. This gives the product a lower pH value than
soap and might also feel less drying to the skin (Piret et.al, 2008).
Surfactants can make up as much as 50 percent of the shower gel content, with
the remaining proportion being made up of a combination of water and ingredients to
thicken, preserve, emulsify, add fragrance, and color. Multiple surfactants are often
used to achieve desired product qualities. A primary surfactant can provide good
foaming ability and cleaning effectiveness, while a secondary surfactant can add
qualities of mildness to prevent irritation or over-drying of the skin. To prevent
shower gel ingredients from separating, emulsifiers such as diethanolamine are added.
Conditioning agents may also be added to moisturize the skin during and after the use
of the product. They are also available in different colors and scents. Ingredients, like
scent in the form of essential oils or fragrance oils and colorant in the form of water
soluble dyes are common in shower gels (Asspland, 1997). Micro beads were
commonly used in shower gels until recently. Micro beads are tiny spheres of plastic
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that were added to a variety of cosmetic products for their exfoliating qualities. They
are too small to filter out of water systems and end up in water ways and oceans,
potentially passing toxins to animal life and humans (Anon, 1996).
Following the legislative actions of other countries, the United States passed
the Micro bead-Free Waters Act in 2015, which bans micro beads in the U.S.
incrementally starting in 2017, with full implementation set for 2019. Shower gels for
men may contain the ingredient menthol, which gives a cooling and stimulating
sensation on the skin, and some men's shower gels are also designed specifically for
use on hair and body. Shower gels contain milder surfactant bases than shampoos, and
some also contain gentle conditioning agents in the formula. This means that shower
gels can also double as an effective and perfectly acceptable substitute to shampoo,
even if they are not labeled as hair and body wash. Washing hair with shower gel
should give approximately the same result as using a moisturizing shampoo(Corbett ,
2000).
Many shampoo and bubble bath products, also target directly towards
children. These often feature scents intended to appeal children, such as fruit scents,
or cookies or cotton candy scents. Many bottles feature popular characters from
children's television or movies. As with men's body wash, they often are specifically
designed to be used also as a shampoo and conditioner. They also often contain gentle
ingredients designed for young skin (Han, 2016).

Figure 1

Four prepared shower gel and standard

Determination of Some Physicochemical Parameter of Prepared Samples
The determination of color, pH, viscosity, turbidity and foaming power of
prepared sample I, II and III are measured by suitable method. These results of
physicochemical parameters are shown in Table 1.
Colour
The colour of prepared shower gel was clear (pale yellow, green and blue)
because the original solution was clear and the addition of dye give resulting colour.
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Foaming power
The foaming power of shower gel was lower than liquid soap because sodium
lauryl sulphate is not used in shower gel but it gives permanent lather in hard water.
Viscosity
It is well-known that the higher viscosity, the lower flow rate of shower gel.
The addition of more ingredients gives high viscosity of shower gel.
pH
pH of shower gel was in the range of six to eight. From the table, the pH range
of shower gel was of acceptable value.
Table 1

Results of some physicochemical parameter of selected samples

No

Sample

Foaming
Power(%)

Viscosity
(mPas-1)

pH

Colour

Turbidity
(NTU)

1.

Sample I

30

15680

7.80

Clear
Green

185.0

2.

Sample II

40

14400

7.25

Clear
Yellow

196.0

3.

Sample III

50

13380

7.19

Clear
Blue

125.0

4.

Sample IV

90

18720

8.40

Clear Pale
Red

122.32

5.

Standard

30

15000

7.75

Clear
Red

187.5

Viscosity(mPas-1)
20000
15000
10000
5000

Viscosity(mPas-1)

0

Figure 2

Comparison between viscosity of four prepared four samples and standard
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Foaming Power(%)
100
80
60
40

Foaming Power(%)

20
0

Figure 3

Comparison between foaming power of four prepared four samples and standard
pH

9
8
7

pH

6

Figure 4

Comparison between pH of four prepared samples and standard
Turbidity(NTU)

200
100
0

Figure 5

Turbidity(NTU)

Comparison between turbidity of four prepared four samples and
standard
CONCLUSION

From the overall assessment of the present research work, the following
inferences can be deduced. The preliminary investigations of physicochemical
parameters of the samples I, II, III and standard were carried out by the reported
methods.
The colour of sample I, II and III were clear (green, yellow and blue) because
the original solution was clear and addition of dye give resulting colour. pH of shower
gel was in the range of seven to eight. From the result, the pH range of shower gel
sample I, II and III were of acceptable value.
Sample I was highest viscosity because the additions of more ingredient give
high viscosity of shower gel. The foaming power of sample I is near to the standard
value.
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But the use of SLS in cleaning product formulations does not introduce
unnecessary risk to consumers or the environment. Therefore other foaming agent,
diethanol amine is substituted and, if properly formulated and qualified, does not pose
danger to human health and safety.
Shower gels are usually more sanitary and that’s perhaps the main reason many
people are switching from bars to gels. Bars were first designed over a hundred years
ago and technology has helped to create a product that can reduce the contamination
on its surface. Gels are packed in such a way that it cannot be penetrated, delivering a
pure product to your skin.
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Impact of Some Chemical Elements Accumulated in the Muscle
on Well-being of Tilapia from Ayeyarwady River Segment
between Singu and Sagaing, Upper Myanmar
Soe Soe Aye1, Khin Khin Lay2, Ni Ni Ko3
Abstract
Tilapia (Oreochromic sp.) was used as bio-indicator to measure the toxic
hazard risk in the aquatic environment. Sample collection was conducted in the
Ayeyarwady River segment between Singu and Sagaing including Irrawaddy
Dolphin protected area. Altogether 36 fish sample were analysed to detect the
possible chemical elements in fish muscles by using Energy Dispersive X Ray
Fluorescence spectrometer (EDXR) method. High percentage concentration of
chemical elements (> 0.01% in dry weight) is detected in the fish muscle as 17
chemical elements (K, Ca, Mg, Fe, Cu, Zn, Rb, Ag, Sr, Al, Cd, Cr, S, P, Br, Cl, I)
which are accumulated in the fish muscle probably through the polluted water
from the agriculture and mining activities. Condition factors of tested Tilapia
indicated the good condition of the fish, while their condition factors were found
to be negatively correlated with the concentration of some essential metals (K, Ca
and Mg), non essential metals (Ag, Sr and Al), toxic metals (Cd, Cr) and non
metals (P, Cl and I). The concentrations of the toxic metals (Cd and Cr) were
recorded to be higher in the rainy season than other seasons. Localized sustainable
monitoring should be conducted to assess the impact of pollutants in aquatic
ecosystem for conservation and management of rare and endemic species in the
ecosystem of Ayeyarwady River and its tributaries.
Key words: Pollutants, fish muscle, Tilapia, condition factor, bio-indicator.

Introduction
In Myanmar, Ayeyarwady is the largest and the most vital river since many
economic and agricultural activities take place there. A number of fertile islands in the
river are also the sources for the cultivation of the seasonal crops. Besides, it also
serves as the niche for diverse wildlife including rare species of mammals, birds and
fishes, especially Irrawaddy dolphin, the endemic and critically endangered species of
Myanmar, flourish in Ayeyarwady River. A biologically unique human-dolphin
cooperative fishery is famous in its segment between Kyaukmyaung and Mingun
townships, the area north of Mandalay (DoF and WCS, 2008).
Aquatic systems reflect even the small physical changes in the environment. In
the aquatic ecosystem, chemicals accumulate firstly in invertebrates, small fishes and
aquatic plants from water and sediments, and then enter into the food chain. Since the
monitoring of chemical pollution is critically essential to regulate and remediate
pollution, fish and invertebrates can also be used as biomarkers to indicate the health
of an aquatic ecosystem (Lenntech, 2020).
Condition factor of fish is also a useful index for monitoring of feeding
intensity, age, and growth rates in fish. It is strongly influenced by both biotic and
abiotic environmental conditions and can be used as an index to assess the status of
the aquatic ecosystem in which fish live (Bolger and Connolly, 1989).
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Tilapia (Oreochromis sp.) is an exotic species, which is introduced to
Myanmar for aquaculture, and then entered to the river both accidentally by flashing
of the culture ponds and intentionally seeding the fish. According to the fishermen in
human-dolphin cooperative fishery area, it is one of most economic important species
in their catches. It has been appeared in this area since 1996 and now makes up a
significant proportion of the catch. Nowadays, it is one of the most favourate fish of
consumers in Myanmar.
Tilapia serves as a good bio-indicator to measure the toxic hazard risk in the
environment, since it has the ability to feed on a variety of food items, high fecundity,
grow to large sizes, longevity and survive in a wide range of physical and chemical
conditions (Saeed and Shaker, 2008; Khan, 2009; Firat and Kargin, 2010; Authman et
al., 2013). Any research works on effect of chemical elements on Tilapia have not
been conducted yet so far in Myanmar. Therefore, the present study was focused on
well-being of Tilapia inhabited in the Ayeyarwady River where human activities were
increased recently with the following objectives: to find out the seasonal variation of
the physical condition of Tilapia in the study area, to detect the chemical
compositions in the muscle of Tilapia, and to assess the relationship between
chemical composition in the muscle and condition factor of Tilapia collected from
Ayeyarwady River between Singu and Sagaing, Upper Myanmar.
Materials and Methods
Study area
Study area was the Ayeyarwady River segment between Singu and Sagaing. It
includes Irrawaddy Dolphin protected area and located between 21º 52' N, 95 º 59' E,
and 22º 33 ' N, 95º 58' E. Total distance of Ayeyarwady River segment of the study area
was approximately 75.88 km in length (Figure 1).

Figure 1. Location map of the study area
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Study period
The present study was carried out from June 2017 to September 2019.
Target fish species
Target fish species was Tilapia, Oreochromis sp. (Linnaeus, 1758) of Family
Chichlidae (Plate 1). It is omnivorous feeding mainly on phytoplankton or benthic
algae, benthopelagic and potamodromous fish. It migrates for spawning from its
habitat to upstream in pre-monsoon, and then, comes back to downstream in other
seasons. It is available all the year round in the study area. Tilapia was chosen as
target fish species since it is the sensitive indicator of environment according to the
finding of previous research works (Saeed and Shaker, 2008; Khan and Preetha, 2009;
Firat and Kargin, 2010; Authman et al., 2013).

Plate 1. Target fish species, Oreochromis sp.
Specimen collection
Adult fish having at least 10 cm in length were purchased from local
fishermen in the study area. A total of 36 specimens including 15 samples in rainy
season, 12 samples in cold season, and 9 samples in dry season were collected during
the study period. Specimen collection was conducted as three specimens per month.
Collected specimens were kept in the ice box and brought to the laboratory of
Zoology Department, University of Mandalay for measuring their standard length and
weight, taking the photographs, and then preparation for chemical composition
analysis.
Measurements of length and weight
Total and standard lengths of fish were measured to the nearest 0.1cm using
ruler according to Lagler et al. (1977).
Fish sample was mopped on tissue paper before measuring weight to remove
excess water from body of fish, and then, weight of the fish was measured to the
nearest 0.1g using electric balance.
Preparation for chemical composition analysis
Collected fish specimens were skinned and approximately 50g of the axial
muscles were cut out from the fish and weighted. Then, flesh of fish was cut into
slices for dry rapidly. Consequently, fish slices were dried in drying oven at 60˚C
overnight. Each dry specimen was weighed again and kept in separate polyethylene
bag and stored in the refrigerator at 20˚C before chemical composition analysis. Code
number of each specimen, collection date, wet weight and dry weight were labelled
on the respective bag. Each specimen was homogenized by using electric blander
before conducting chemical composition analysis.
Method of chemical composition analysis
The fish samples of each month were composed into one sample for chemical
composition analysis. The possible chemical elements in fish muscles were analysed
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by Energy Dispersive X Ray Fluorescence spectrometer (EDXR) at Department of
Geology, University of Mandalay. Chemical element compositions were calculated
the concentration down to the 0.01% in the sample, and then concentrations of the
detected chemical elements were converted into part per million (ppm).
Condition factor
Condition factor (K) was calculated according to Nehemia et al. (2012) as
follows:
K= 100 W/L3
Where W is the total body weight in grams and L is the total length in
centimeters.
Statistical analysis
Recorded data were statistically analyzed using SPSS Version 16 and
Microsoft Excel 2007. Concentrations of chemical elements were presented as mean
and standard deviation. Relation of chemical concentration in the muscle and
condition factor of fish was analyzed using Pearson’s correlation coefficient test.
Results
The physical condition was analysed on 36 samples of adult Tilapia in the
study area to assess their well-being during the study period (Table 1). The heavy
fishes were observed as mean total length (21.96cm±1.14) and mean body weight
(236.68g±40.02) in the cold season, followed by mean total length (21.01cm±3.68)
and mean body weight (176.18g±94.98) in the rainy season and as mean total length
(19.65cm±3.19) and mean body weight (169.00g±78.96) in the dry season (Table 1).
Table 1. Physical condition of Tilapia during the study period
Season
Rainy
Cold
Dry
Mean

Total
Body Weight
No. of
Length (cm)
(g)
specimens
Mean±SD
Mean±SD
15
21.01±3.68 176.18±94.98
12
21.96±1.14 236.68±40.02
9
19.65±3.19 169.00±78.96
36

20.57±3.10

Condition Factor (K)

2.5
2

Condition Factor (K)
Mean±SD

Range

1.8±0.37
2.2±0.29
2.1±0.28

1.3-2.4
1.8-2.4
1.9-2.5

2.0±0.38

1.3-2.5

183.14±82.20

2.2

2.1

Cold

Dry

1.8

1.5
1
0.5
0
Rainy

Seasons

Figure 2. Seasonal variation of Condition Factor of Tilapia in the study area
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Condition factor value (K) was highest in the cold season (K=2.2±0.29),
followed by the dry season (K=2.1±0.28) and rainy season (K=1.8±0.37) (Figure 2).
The condition factor values of all fish samples were greater than one, indicating they
were in good condition during the study period. According to the monthly data, the
lowest value (K=1.3) was recorded in October 2017 while the highest value (K= 2.5)
was recorded in April 2018 (Figure 3).

Condition Factor (K)

3.0
2.5

2.3

2.1
1.8

2.0

2.4

2.1
1.9

1.8

1.7
1.4

1.5

2.5

2.4

1.3

1.0
0.5

Rainy

Cold

May, 18

April, 18

March, 18

February, 18

January, 18

December, 17

November, 17

October, 17

September, 17

August, 17

July, 17

June, 17

0.0

Dry

Months

Figure 3. Monthly variation of Condition Factor of Tilapia in the study area
Altogether 17 chemical elements comprising six essential metals, four non
essential metals, two toxic metals and five non metals were detected in the muscle of
tested Tilapia by EDXR Analysis (Table 2).
Table 2. Seasonal description of chemical composition in the muscle of Tilapia
Chemical Elements

Essential Metals

Non Essential Metals

Toxic Metals

Non metals

K
Ca
Mg
Fe
Cu
Zn
Rb
Ag
Sr
Al
Cd
Cr
S
P
Br
Cl
I

Rainy Season
(ppm)

Cold Season
(ppm)

Dry Season
(ppm)

54505.1
9099.0
3760.9
276.5
267.0
148.3
108.0
1192.9
60.3
148.2
1268.2
253.1
23654.3
22464.4
95.9
8657.3
1206.8

59057.2
6305.8
3640.0
420.4
318.9
246.4
101.5
1087.0
58.0
127.0
1150.0
231.0
45227.9
32674.3
87.0
7436.0
935.0

48553.6
7924.5
3420.0
344.0
267.5
203.8
89.2
986.0
51.0
106.0
1040.0
210.0
38679.8
31201.2
76.4
6325.0
824.0
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In the muscle of tested Tilapia, six essential metals, Potassium (K), Calcium
(Ca), Magnesium (Mg), Iron (Fe), Cupper (Cu) and Zinc (Zn) were detected. Among
these, concentrations of K, Fe, Cu and Zn were found to be higher in the cold and dry
seasons than rainy season, while those of Mg and Ca were higher in the rainy season
than other seasons (Figure 4).
Cold

Dry

1000.0
800.0
600.0
400.0
200.0

Essential Metals

Non Essential
Toxic
Metals
Metals
Chemical Elements

I/10

Cl/10

Br

P/100

S/100

Cr

Cd/10

Al

Sr

Ag/10

Rb

Zn

Cu

Fe

Mg/10

Ca/10

0.0
K/100

Concentration (Wet) ppm

Rainy

Non metals

Figure 4. Chemical composition in the muscle of Tilapia according to the seasons
Among the non essential metals, Rubidium (Rb), Silver (Ag), Strontium (Sr)
and Aluminium (Al) were detected in the tested fish muscle. The concentrations of all
detected non essential metals (Rb, Ag, Sr and Al) were found to be higher in the rainy
season than in the cold and dry seasons (Figure 4).
Altogether two toxic metals, Cadmium (Cd) and Chromium (Cr) were clearly
detected in the muscle of tested Tilapia. The concentrations of these metals were
recorded to be higher in the rainy season than the cold and dry seasons (Figure 4).
In the muscle of Tilapia, non metals such as Sulphur (S), Phosphorus (P),
Bromine (Br), Chlorine (Cl) and Iodine (I) were also detected. Concentration of S and
P in the fish muscle was recorded to be higher in the cold and dry seasons, while those
of Br, Cl and I were higher in the rainy season than the other seasons (Figure 4).
According to the results of Pearson’s correlation coefficient analysis,
condition factors of tested Tilapia were found to be positive correlation with the
concentration of six chemical elements in their muscle while negative correlation with
those of 11 chemical elements in their muscle. Condition factors of tested Tilapia and
concentrations of all chemical elements in their muscle were observed to be weak
relationship, the nearer the value is to zero, the weaker the relationship (Figure 5).
Among essential metals, concentrations of Potassium (K) and Calcium (Ca)
and Magnesium (Mg) in the fish muscle were found to be negative correlation
(r=-0.582, p>0.05, r=-0.142, p>0.05, and r=-0.210, p>0.05, respectively) with
condition factors of tested fishes.
However, concentration of Iron (Fe), Copper (Cu) and Zinc (Zn) were found
to be positive correlation (r=0.490, p>0.05, r=0.313, p>0.05 and (r=0.215, p>0.05,
respectively) with condition factors of tested fishes (Figure 5).
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Among non essential metals, concentration of Silver (Ag), Strontium (Sr) and
Aluminium (Al) in the fish muscle were found to be negative correlation (r=-0.406,
p>0.05, r=-0.105, p>0.05 and r=-0.379, p>0.05, respectively) with condition factors of
tested fishes, while those of Rubidium (Rb) was found to be positive correlation
(r=0.406, p>0.05 with the condition factors of tested fishes (Figure 5).
It is remarkable that the condition factors of tested fishes were negatively
correlated with concentrations of toxic metals in fish muscle as Cadmium (Cd)
(r=-0.322, p>0.05) and Chromium (Cr) (r=-0.414, p>0.05) (Figure 5).
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0.406

Non Metals
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0.400

Toxic Metals

0.215

0.313

0.600

0.200
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I
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P

-0.390
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-0.379
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-0.142

-0.400
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Ca Mg Fe Cu Zn Rb Ag Sr
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-0.200
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Correlation (R)
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Figure 5. Correlation (R) between condition factors and chemical elements in the
muscle of tested Tilapia
Out of five non metals detected in the muscle of tested Tilapia, concentration
of Phosphorus (P), Bromine (Br) and Iodine (I) were observed to be negatively
correlated with the condition factors of these fishes (r=-0.242, p>0.05, r=-0.300,
p>0.05, r=-0.108, p>0.05 and r=-0.390, p>0.05, respectively) while those of Sulphur
(S) showed positive correlation (r=0.213, p>0.05) with the condition factors of tested
Tilapia (Figure 5).
Discussion
The Ayeyarwady River is also denoted as the lifeline of the nation due to
serving the transportation, domestic and industrial water supply, irrigation, high
biodiversity and fishing. Nowadays, it is critically polluted by chemical pollutants,
sediments and fuel spillage due to increase of human activities such as agriculture in
the shoreline, mining and transportation, respectively. Chemical pollution from
biocides used in shoreline aquaculture and agriculture, sediments from gold mining
operations, and coal spillage from transport barges are remarkable (ICEM, 2018).
Condition factors of Tilapia in the present study were found to be higher than
one indicating in good health of the fish. The previous studies stated that Tilapia
served as the good indicator for pollution assessment in aquatic environment. It is
noted that the healthier the fish the lesser the water pollution in its habitat (Saeed and
Shaker, 2008; Khan and Preetha, 2009; Firat and Kargin, 2010; Authman et al., 2013;
Authman, et al, 2015; Omar et al, 2015; El-Batrawy et al, 2018; El-Korashy et al,
2018; El-Samee et al, 2019). Therefore, the study area of the Ayeyarwady River
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segment is assumed to be the somewhat polluted place where Tilapia can tolerate the
physical and chemical conditions of water to inhabit in this environment.
In the present study, a total of 17 chemical elements were detected in the
muscle of Tilapia collected from the Ayeyarwady River in the study area. Although
condition factors of tested Tilapia indicated the good health of the fish, their condition
factors were found to be negatively correlated with the concentration of some
chemical elements such as essential metals (K, Ca and Mg), non essential metals (Ag,
Sr and Al), toxic metals (Cd, Cr), non metals (P, Cl and I) during the study period.
These chemicals were seemed to be effective on well-being of fish, even essential
elements in the body of living organisms such as K, Ca and Mg. Ӧzan (2008) also
stated that if the metal intake is excessive to optimum level, toxic effects can be
produced even essential metals.
So far, excessive application of fertilizers and pesticides in agriculture is one
of the sources of pollutions not only in the soil but also in the water environment,
although these are absolutely necessary for increasing agricultural production. Among
the varieties of agro-fertilizers, nitrite, sulphate and potash fertilizers are relatively
less of impurities than phosphate fertilizer in which several chemical contaminants are
composed (Cheraghi et al., 2012).
In the muscle of tested Tilapia, high percentage concentration of chemical
elements (> 0.01% in dry weight) is detected as 17 chemical elements (K, Ca, Mg, Fe,
Cu, Zn, Rb, Ag, Sr, Al, Cd, Cr, S, P, Br, Cl, I). The sources of these elements were
assumed to be the fertilizers and pesticides used in agriculture and sediments from
mining activities in the upper portion of the Ayeyarwady River.
Among detected elements, K, Fe, Cu, Zn, S and P were found to be higher
concentration in the cold and dry seasons than the rainy season. It is clear that
Potassium (K) sulphur (S) and Phosphorus (P) are the main source of the Potash,
sulphate and Phosphate fertilizers while others are the inclusions in the fertilizers and
pesticides. The sources of these elements were assumed to be the excessive use of
fertilizers and pesticides in plantations of seasonal crops in the river bank during the
cold and dry seasons. Excessive amount of fertilizers and pesticides drain off into the
river water, and then accumulate into the fish muscle through the contaminant water
in the habitats of fish. Contamination of heavy metals in fish muscle due to water
pollution by excessive use of fertilizers and pesticides was also documented in the
statement of Soe Soe Aye and Khin Ni Ni Win (2016) who studied on some heavy
metals in the muscle of Wallago catfish from Ayeyarwady River Segment of Pakokku
Township, Magway Region.
In the upper portion of the Ayeyarwady River, legal and illegal mining
activities were conducted and waste sediments from these mining activities ran off
into the river, consequently, river become polluted not only in the mining area but
also to the downstream of the river especially during the rainy season. This effect
seems to be increasing the concentration of Ca, Mg, Rb, Ag, Sr, Al, Cd, Cr, Br, Cl and
I in the muscle of tested Tilapia during the rainy season than the other seasons. This
finding is similar to the finding of previous study in downstream of Ayeyarwady
River at Pakokku Township (Soe Soe Aye and Khin Ni Ni Win, 2016).
The finding of the present study indicated that the study area of the
Ayeyarwady River is assumed to be polluted with some chemical elements from
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careless human activities especially agricultural and mining activities. Chemical
pollution in the study area is documented by Tilapia as a bio-indicator.
Conclusion
In conclusion, Tilapia can survive even in adverse condition of physical and
chemical conditions as the document of Authman et al. (2013). Tilapia in the present
study found to be well-being in the study area, although most of the element
concentrations in its muscles were negatively correlated with the condition factors of
tested Tilapia. Therefore, the Ayeyarwady River is assumed to be polluted with some
chemical elements in some extents. Since the Ayeyarwady River Segment in the study
area is a vulnerable place where rare and endemic Irrawaddy Dolphins and other
aquatic organisms inhabit, localized sustainable monitoring is essential to assess the
impact of pollutants in water environment for conservation and management of
ecosystem along the Ayeyarwady River and its tributaries.
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Phosphorus Solubilizing Activity of Rhizospheric Soil Isolate
Bacteria from Rice Root in Hmawbi Township
Thin Nwe Ni Tun1, Khin Maung Htwe 2, Thet Naing3
Abstract
The present work was conducted to assess the phosphorus solubilizing
activity bacteria from the rice cultivated soil from Hmawbi Township, Yangon
Region. Five species of isolates i.e Rhizobium trifoli, Serratia proteamoculans
and Serratia odoritera, Pseudomonas cepacia and P.oeruginosa were obtained
from rice field soil and tested for phosphate solubilizing activity. Total viable
bacterial counts (CFU/g) in soil were 3.3 x 107 in site I, 9.8 x 108 in site II, 2.5 x
107 in site III, 7.1 x 109 in site IV and 6.3 x 109 in site V, Serratia species and
Pseudomonas species were found to grow well and solubilized tricalcium
phosphate and calcium phosphate in Pikovsakaia’s agar as indicated by clean
zones around colonies.
Keywords: Soil bacteria, Serratia, Pseudomonas, Phosphorus Solubilizing
bacteria.

Introduction
Phosphorus (P) is one of the major essential macronutrients for plants and is
applied to soil in the form of phosphate fertilizers. However, a large portion of soluble
inorganic phosphate which is applied to the soil as chemical fertilizer is immobilized
rapidly and becomes unavailable to plants (Mohammad, 2009).
Currently, the main purpose in managing soil phosphorus is to optimize crop
production and minimize P loss from soils. Phosphorus Solubilizing Bacteria have
attracted the attention of agriculturists as soil inoculums to improve the plant growth
and yield. When PSB used with rock phosphate, it can save about 50% of the crop
requirement of phosphatic fertilizer. The use of PSB as inoculants increases the P
uptake by plants. PSB have been introduced to the agricultural community as
phosphate biofertilizer.
Additionally, phosphate (P) compounds are capable of immobilizing heavy
metals, especially Pb, in contaminated environments through phosphate-heavy metal
precipitation.. Bacteria are more effective in phosphorus solubilization than fungi,
among the whole microbial population in soil, phosphorus solubilizing bacteria (PSB)
constitute 1% to 5%. While phosphorus solubilizing fungi (PSF) are at 0.1% to 0.5%
(Chen et al., 2006). The most efficient phosphorus solubilizing bacteria (PSB) belong
to genera of Pseudomonas and Bacillus, Rhizobium, Burkholderia , Achromobacter,
Agrobacterium , Micrococcus , Flavobacterium, and Erwinia ( Kucey et al .,1989).
Hence the present study aimed to assess the effect of genetic variation in rice
field with the following objectives;
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-To isolate bacteria associated with soil near rice plant roots to identify the
isolates with P-solubilizing actions
- To study genetic variation of isolated PSB (phosphorus solubilizing bacteria)
species
Materials and Methods
Study site
Soil sample were collected from five sample sites in Hmawbi Township,
Yangon Region.
Study period
The research was done during the period from June 2018 to March 2019.
Study design. This was a laboratory experiment. It consisted analysis of rice field soil
for the measurement of physicochemical parameters and bacteriological study of rice
field soil.
Materials
Apparatus and equipment
Apparatus and equipment used in this research work were as follows:
Glassware, Pipettes , Hot-air oven, Dryer oven, Incubators ,Analytical balance, Stirrer
hotplate, Digital camera, Plate count agar M 091, Nutrient agar M 001.
Methods
Bacteriological analysis
Soil sample collection
Each sample of soil ( 100 g per point per plot was collected from 10 points
each marked systematically in 6 m x 1.2 m (20ft x 4 ft ) wide from plot of rice
cultivation field (Appendix II). Each soil sample was drilled out by using spatalum
from top to 15.1cm (6 inches) depth.
Soil sample transportation
Each collected soil sample was packaged in a black coloured polyethylene bag
to avoid heat, light and drying. Each bag was labeled carefully and sent to the Soil
Laboratory of Analysis Department of Zoology, West Yangon University.
For isolation and identification of soil bacteria, soil samples were brought to
Microbiology Laboratory, Department of Zoology, West Yangon University.
Sample preparation for isolation and identification of bacteria
Soil samples were ground to powder and sieved through a 0.01mm x 0.01mm
square mesh steel filter. Sieved soil samples were put in a sterile polyethylene bag,
labeled and used for soil bacteria isolation and identification.
Isolation
To isolate the species, tenfold serial dilutions (down to 10-12 level) of soil
sample were spread on the surface of soil extract agar plates and the plates were
incubated at 37 ºC for 2 days. After incubation period, the plate was checked and the
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different kinds of bacterial colonies were sub-cultured again to get pure cultures for
identification.

Morphological identification
Colony morphology: Bacterial characters
Bacterial colony characters including colours, shape, margin, surface, elevation
and size (diameter) were observed and recorded.
Staining Methods
Gram Staining
The method described by Collins (1964) was employed in Gram’s stain
reaction of the isolated microorganisms.
Motility test
Colonies from agar plates were inoculated into peptone water and incubated at
37 ºC for 10 hours to get young culture. After 10 hours of growth, motility was
studied by using hanging drop method.
Biochemical tests
Indole Test, Methyl-Red test (MR test), Voges-Proskauer test (VP test),
Simmon’s Citrate Test, Triple Sugar Iron test (TSI test), and Urease test the method
of Cruickshank (1975) were followed.
Catalase Test -Catalase test was made by using the method of Salle (1948).
Phosphate solubilization activity test
One colony of soil isolate in sterile distilled water was used to make tenfold
serial dilutions. The dilutions were spread on Pikovsakaia’s agar plates added either
with tricalcium phosphate (2g) and calcium phosphate (2g). The plates were incubated
at 25 ºC for 5 days. Transparent or clear zones around each colony of isolate indicated
that phosphate had been solubilized by the respective isolate colony. The size
(diameter) of clear zone indicated the degree of phosphate solubilization by the tested
strain.

Fig. Map of collection sites of Hmawbi rice field.
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Results
Five species of soil bacteria, namely i.e Rhizobium trifoli, Serratia
proteamoculans and Serratia odoritera, Pseudomonas cepacia and P.oeruginosa were
investigated from the rice soil of Hmawbi Township Yangon Region. All of these
species were firstly cultivated on the Nutrient Medium and then incubated onto the
Serratia and Pseudomonas medium for the test of wanted species.
Table 1. Morphological characteristics of isolated bacteria
Bacteria
samples

Rhizobium
trifoli

Colony
morphology

Spreading, clear large
colony, that splatters across
the agar surface, 0.5 cm to 1
cm (diameter)

Spreading, clear large
Serratia
proteamaculans colony, that splatters across

Serratia
odorifera

the agar surface, 0.5 cm to 1
cm (diameter)
Spreading, clear large
colony, that splatters across
the agar surface, 0.5 cm to 1
cm (diameter)

Pseudomonas
cepacia

Circular raised, smooth
surface. 2mm to 2.5 mm
(diameter)

Pseudomonas
aeruginosa

Circular raised, smooth
surface. 2mm to 2.5 mm
(diameter)

Cell
shape

small
rod

rod or
oval

Gram
stain

-

-

Agar growth
EMB

Macon
key

-

+

-

+

+

rod or
oval

-

-

rod

-

-

rod

-

-

+

+
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A. Rhizobium trifoli

B.Serratia proteamaculans
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C. Serratia odorifera

D. Pseudomonas cepacia

E. Pseudomonas aeruginosa
Plate 1 Bacteria growth on nutrient agar

A. Rhizobium trifoli

B.Serratia proteamaculans C. Serratia odorifera

D. Pseudomonas cepacia

E. Pseudomonas aeruginosa

Plate 2 Isolated bacteria growth on Mac Conkey agar

Plate 3 Biochemical tests of some isolated bacteria for identification
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Table.2

Biochemical characteristics of identified isolates

Sr.
No

Samples

Cata
-lase
+

TSI
Urease
Butt Slant Gas
test
_
K
A
+

_

_

+

Simon
Citrate
_

+

+

_

_

+

_

K

A

+

_

Serratia
odorifera

+

+

_

+

+

_

K

K

+

_

4

Pseudomonas
cepacia

+

_

_

_

+

+

K

K

_

_

5

Pseudomonas

+

_

_

_

+

+

K

K

+

_

1

Rhizobium
trifoli

2

Serratia
proteamaculans

3

MR VP

Indole

aeruginosa

Table 3 Bacteria Viable account of five study site
Study Site

CFU/g

I

3.3 x 107

II

9.8 x 108

III

2.5 x 107

IV

7.1 x 109

V

6.3 x 109

Table 4 Physicochemical parameters of soil samples (ppm)
Study site
Site I

Site II

Site III

Site IV

Site V

Parameter
Phosphorus

3.10

2.60

4.20

2.50

4.30

Nitrite

0.320

0.290

0.380

0.360

0.530

Nitrate

0.580

0.705

0.465

0.394

0.653

Nitrogen

0. 61

0.39

0.53

0.44

0.57

potassium

7.4

6.3

8.1

6.4

7.9

Calcium

40

30

70

90

50

Copper

5.33

4.74

6.71

8.20

5.50

Iron

1.04

0.87

0.47

1.36

0.89

H2S
_
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Table5. Species of PSB Bacteria from different sites
PSB Species
Site
Total Species No
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Diameter

I
II
III

Rhizobium trifoli
Serratia proteamaculans
Serratia odorifera

1
1
1

55 (d) mm
59 (d) mm
36 (d) mm

IV

Pseudomonas cepacia

1

57 (d) mm

V

Pseudomonas aeruginosa

1

45 (d) mm

A. Rhizobium trifoli

B.Serratia proteamaculans C. Serratia odorifera

D. Pseudomonas cepacia

E. Pseudomonas aeruginosa

Plate 4 Phosphate solubilizing in tricalcium phosphorus

A. Rhizobium trifoli

B. Serratia proteamaculans

D. Pseudomonas cepacia

C. Serratia odorifera

E. Pseudomonas aeruginosa

Plate 5 Phosphate solubilizing in calcium phosphorus
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Disscussion
Soil samples were analyzed for isolation, identification and viable cell count.
Rice field soil samples were analyzed for isolation, identification, total viable cell
count and physicochemical parameters of soil.
Five species of soil bacteria, namely Rhizobium trifoli, Serratia
proteamaculans, Serratia odorifera ,Pseudomonas cepacia and P.aeruginosa.
Serratia species and Pseudomonas species isolated were found to grow well and
solubilized calcium phosphate and tricalcium phosphate in Pikovskaya’s agar as
indicated by clear zones around colonies.
Pseudomonas cepacia and P. aeruginosa were phosphorus solubilizing
bacteria and the release of insoluble and fixed forms of phosphorus is an important
aspect of increasing soil phosphorus availability. Plant root-associated phosphate
solubilizing bacteria (PSB) have been considered as one of the possible alternatives
for inorganic phosphate fertilizers for promoting plant growth and yield. The PSB
solubilize the fixed soil P and applied phosphates resulting in higher crop yields. The
PSB strains exhibit inorganic P-solubilizing abilities ranging between 25–42 μg P
mL−1 and organic P mineralizing abilities between 8–18 μg P mL. The PSB in
conjunction with single super phosphate and rock phosphate reduce the P dose by 25
and 50 %, respectively. Pseudomonas putida, and P. fluorescens released 51, 29 and
62% P, respectively; with highest value of 0.74 mg P / 50 mL from Fe2O3 (Ghaderi et
al., 2008).
Pseudomonas striata and Bacillus polymyxa solubilized 156 and 116 mg P L-1,
respectively. Pseudomonas fluorescens solubilized 100 mg P L-1 containing Ca3
(PO4)2 or 92 and 51 mg P L-1 containing AlPO4 and FePO4, respectively (Henri et
al., 2008).
PSB give better uptake of both native P from the soil and P coming from the
phosphatic rock. Higher crop yields result from solubilization of fixed soil P and
applied phosphates by PSB. Pseudomonas spp. enhanced the number of nodules, dry
weight of nodules, yield components, grain yield, nutrient availability and uptake in
soybean crop (Son et al., 2006).
Analysis of the elements of phosphate indicated that 3.10 ppm of in site I, 2.60
ppm in Site II, 4.20 ppm in site III, 2.50 ppm in site IV and 4.30 ppm in site V.
Analysis of the elements of nitrogen indicated that 0.61 ppm in site I, 0.39
ppm in site II, 0.53 ppm in site III, 0.44 ppm in site IV and 0.57 in site V.
Analysis of the elements of potassium indicated that 7.4 ppm in Site I, 6.3
ppm in Site II, 8.1 ppm in Site III, 6.4 ppm in Site IV and 7.9 ppm in Site V.
According to the Washington State University Home, 2004, the normal ranges were
10-20 ppm of phosphate and120-200 ppm of potassium.
The maximum permitted value of cultivated soil pH was 6.0-7.5 (Washington
State University 2004).
The soil pH were 7.20, 8.87, 7.66, 8.22 and 8.67 in site I, II, III, IV and V
respectively. Therefore, the present study of pH were greater than the maximum
permitted value of cultivated soil.
According to the Washington State University Home, 2004, the normal ranges
were 1.01-1.50 mg/L of nitrogen, 4.00-6.00 mg/L of nitrate and 4.00-6.00 mg/L of
nitrite.
In the present study, all sampling period of analyses elements and
physicochemical parameters were normal ranges values.
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Although the actual number in existence in the environment has not been
determined, bacteria occur at population levels of 104 to 10 7 per gram of soil
(Alexander, 1977).
Viable bacteria count (CFU/g) in collected soil samples were 3.3 x 107 in site
I, 9.8 x 10 8 in site II, 2.5 x 10 7 in site III, 7.1 x 10 9 in site IV and 6.3 x 109 in site V.

Conclusion
Five species of soil bacteria, namely Rhizobium trifoli, Serratia
proteamaculans, Serratia odorifera, Pseudomonas cepacia and P. aeruginosa.
Serratia species and Pseudomonas species isolated were found to grow well and
solubilized calcium phosphate and tricalcium phosphate in Pikovskaya’s agar as
indicated by clear zones around colonies. Analysis of the elements of phosphate
indicated that 3.10 ppm of in site I, 2.60 ppm in Site II, 4.20 ppm in site III, 2.50 ppm
in site IV and 4.30 ppm in site V. Analysis of the elements of nitrogen indicated that
0.61 ppm in site I, 0.39 ppm in site II, 0.53 ppm in site III, 0.44 ppm in site IV and
0.57 in site V.
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Heavy metal and Antibiotic Resistance in Bacteria Isolated from Soil
of Steel Factory Site
Ei Ei Phyo 1 and Khin Maung Htwe2
Abstract
Soil contamination with heavy metals is a widespread problem .Heavy metals
are highly toxic to organisms including humans. This study analyzed soil from Steel Mill
factory site for the occurrence of soil bacterial strains resistant to heavy metals
contaminating the environs. Six species of soil bacteria, namely Bacillus subtilis,
Bacillus sp, Escherichia coli, Pseudomonas sp, Serratia marcescens and Staphylococcus
aureus were isolated and identified. The isolates had different growth heavy metals
incorporated nutrient agar at 37ºC overnight. All isolates had grown up to 5mM of lead
nitrate and copper sulphate compounds respectively; up to 0.3Mm of mercury chloride
and cadmium sulphate respectively. The six isolates showed different antibiotic
susceptibility patterns could be useful for detection of heavy metal pollution in industrial
sites by microbiological approach .Those isolates could be used as indicator organisms
for further bioremediation processes.
Keywords: Industrial soil, bacteria, heavy metal, antibiotics, resistance.

Introduction
A major environment concern due to disposal of industrial and urban wastes
generated by human activities is the contamination of soil. Some of the heavy metals are
essential and are required by the organisms as micro nutrients (cobalt, chromium, nickel,
iron manganese and zinc etc.,) and are known as “trace element”(Bruins et al.,2000).
Whereas some have on biological role and are detrimental to the organisms even at very
low concentration (cadmium, copper, lead etc.,).However, at high levels both of the
essential and non-essential metals become toxic to the organisms. At present, the
bioaccumulation of heavy metals in environment is a major warning to human life (Yigit
and Ahmet, 2006)
Heavy metals containing industrial effluent cause health hazards to plants,
animals, aquatic life and human increasing pressure on the flora and fauna (Robin et al.,
2012).
Antibiotic resistance is acquired by a change in the genetic make-up of a
bacterium, which can occur by either a genetic mutation or by transfer of antibiotic
resistance genes between bacteria in the environment (Williams et al., 2002).
Multiple genes encoding for metal and antibiotic resistance are commonly found
on the same plasmids. Thus, it is important to asses or monitor the presence of such
heavy metals through soil, water and air analyses (Meghraj et al., 2013)
Therefore, the objectives of this study are (1) to assess the microbial status of soil
from steel factory site (2) to determine level of total bacteria count of soils from heavy
metal contaminated site (3) to isolate, identify and characterize some heavy metal
resistant soil bacteria occurring in soils from industrial site and (4) to conduct soil
analysis for heavy metals of the industrial site and (5) to test antibiotic sensitivity
profile of some heavy metals resistant bacterial isolates.
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Material and Methods
Study area and study site
The soil samples were collected from steel factory site (16º 52 '52"N and 96º 06'
00" E) in Yangon Region.
Study period
Study was conducted from January to December 2019.
Study design
Soil sample (500g, 15cm depth) from steel factory site; Soil sample analysis and
Isolation and identification of soil bacteria. The whole work consisted analysis of
industrial soil for heavy-metals with the measurement of pH and bacteriological study of
the industrial soil for heavy metal resistant bacteria. Isolates strains were differentiated
by antibiotic susceptibility test pattern.
Materials
-Standard microbiological reagents, equipment and apparatuses
-Nutrient agar (M001) and Nutrient broth (M002), Muller hington agar (M173) from
Himedia.
-Lead (ii) nitrate (Pb(NO3)2)
-Copper sulphate (CuSO4)
-Mercury chloride (HgCL2)
-Cadmiumsulfate-octhydrated (3CdSO4.8H2O)
-Syringe filter PES 0.22 μm, (30mm 50/pk) and syrine (30mL)
-Antibiotic discs (Clairo ® Mono, Arkray Healthcare Pvt ltd)
Bacteriological analysis
Methods
Soil sample transportation and storage
Each collected soil sample (500g) was packaged in a black coloured polyethylene
bag to avoid heat, light and drying. The soil samples were brought to Microbiology
Laboratory, Department of Zoology ,West Yangon University. Soil samples were
analyzed immediately or stored in refrigerator at 4ºC for 1-3 days.
Isolation and Culture of Soil Bacteria
Collected soil sample (5g) was mixed with 90 mL of 0.85% (w/v) salt solution
and incubated at 30˚C in a shaker incubator, at 120rpm for 2 hour. Ten- fold serial
dilutions of suspension were made 10-1 to 10 -10level.25μL of the dilutions was spreadplated on Nutrient agar by glass spreader and incubated at 37˚ C for 24 hours. Colonies
with different morphology were sub cultured. Incubation at 37˚C , overnight. The
colonies that appeared on the agar plates were counted and the characteristics of the
isolated colonies were noted down. Only the petri dishes with colony number between
30 and 300 were used to calculate the colony forming unit (CFU/mL).
Soil analysis for metals
EDXRF analysis of soil samples were done at Chemistry Department, Monywa
University.
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Morphological and Biochemical Identification
Colony morphology: Bacterial characters
Bacterial colonial morphology including color, shape, margin, surface, elevation
and size (diameter) were observed and recorded according to (Bisen and Verma, 2001).
Biochemical characterization of bacterial isolates
Bacterial isolates were grown on nutrient agar medium (HiMedia).The shape and
colors of the cells were examined under the microscope after gram staining. Isolates
were subjected to biochemical analysis for the activities of catalase, starch hydrolysis,
Gelatin hydrolysis test, indole production, methyl-red test, Vorges-proskauer test, citrate
utilization, urease, H2S production, Triple Sugar Iron test. The test results were used to
identify the isolates according to Bergey’s Manual of Determinative Bacteriolog (1984,
8thedition).
Screening for heavy metals tolerant bacteria among the isolated strains in nutrient
broth and nutrient agar
Pure colony of each isolate was grown overnight in nutrient broth and inoculated
on nutrient agar plates incorporated with different concentrations of each heavy metal
compound in solution with distilled water. The heavy metals compound solution in
distilled water, was sterilized by the Syringe Filter 0.22μm before incorporation into
nutrient agar. The plates were incubated at 37ºC for 24 hours and cell growth was
observed. After incubation, different bacteria colonies on the agar plate were sub
cultured on the nutrient agar plates with same heavy metal concentrations.
Determination of heavy metals resistant level
The resistance of the bacterial isolates to heavy metal was determined by
Minimum Inhibitory Concentration(MIC).Each 25μL of the dilutions was spread-plated
by a glass spreader on nutrient agar plates incorporated with different concentrations of
heavy metals. Lead [Pb( NO3)2] and Copper [CuSO4] at 0.5, 1.0, 3.0,5.0 and 7.0mM
respectively; (Onuoha et al .,2016)Mercury(HgCL2) and Cadmium (3CdSO4-8H2O) at
0.1,0.2,0.3,0.4 and 0.5mM respectively. The MIC value (lowest heavy metal
concentration at which there was no growth) was determined after 24 hours and 48 hours
incubation at 37ºC (Rajbanshi, 2008).
Antibiotic susceptibility tests
The antibiotic tests were done on six isolates by standard agar disc diffusion
method on Muller Hington agar. One hundred micro liters (μL) of fresh pure bacterial
cultures were spread on Muller Hington agar, and discs of six antibiotics i.e.
Tetracycline, Chloramphenicol, Erythromycin, Gentamycin, Ciprofloxin and
Cotrimazole were placed on the bacterial lawn grown on the plate in duplicates. The
plates were incubated at 37 ˚C for 24 hr. Inhibition zone diameter were measured in mm,
and the tested isolate strains were classified as resistant (R),intermediate (I) and
susceptible (S) according to the criteria recommended by National Committee for
Clinical Laboratory Standards,(now CLSI).

West Yangon University Research Journal 2020, Vol. 8. No.2

72

Steel Factory

Fig. 1 Map of the study site (Google: 2019)
Results
EDXRF analysis showed that compounds of ten heavy-metals elements were
found to contaminate the studied factory soil (Table 1).Bacterial isolates from industrial
soil samples were analyzed for heavy metals tolerance as well as isolation, identification
and total viable cell count. Total viable bacteria count (CFU/mL) in collected soil
samples was 1.92 x 10 8 in steel factory site. (Table 2).
Six species of soil bacteria, namely Bacillus subtilis, Bacillus sp., Escherichia
coli, Pseudomonas sp., Serratia marcescens and Staphylococcus aureus were isolated
and identified (Table 3 and 4).
All six identified isolates were resistant to 5.0mM of Pb(NO3)2 and CuSO4 but
ceased to grow at 7.0mM metal concentrations of both metal and to 0.3mM of HgCl2 and
CdSO4,8H2O and ceased to grow at 0.5mM at 24 to 48 hours incubation period at 37ºC
(Table 5).
Antibiotic susceptibility tests revealed that the identified some heavy metal
resistant isolates had different antibiotic sensitivity patterns (Table 6, Fig. 2 and 3,
Plate-2) to the six antibiotics tested.
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Table 1 List of metals detected by EDXRF in soil sample of steel factory
Sr
No.

Metal Compound
Result
Formula

Nomenclature

1.

MgO

Magnesium oxide

16.735%

2.

Fe2 O3

Iron(III)oxide

14.977%

3.

Al2 O3

Aluminium oxide

7.299%

4.

ZnO

Zinc oxide

0.577%

5.

TiO2

Titanium dioxide

0.431%

6.

MnO

Manganese oxide

0.429%

7.

Cr2O3

Chromium oxide

0.081%

8.

PbO

Lead(ll)oxide

0.052%

9.

CuO

Copper oxide

0.022%

10.

NiO

Nickel oxide

0.011%

Table 2 Total viable cell counts (CFU/ml) of heavy metals resistant isolates (Steel Factory)
Dilution
factor of
the
sample

Heavy metal (incorporated media)
mM

Control plate
(without
heavy metal )

Pb(2.0)

Cu(2.0)

Hg(0.1) Cd(0.1)

Percentage of heavy
metals resistant bacteria
Pb

Cu

3.76 x
1.96 x
0.92 x
0.76 x 19.5 10.2
10 7
107
10 7
107
%
%
2.64 x
0.92 x
0.32 x
0.28 x
10 -6
12.8 x 109
20% 7.2%
10 9
109
10 9
109
Table 3 Colony morphology of identified bacteria isolated from steel factory soils
10 -4

19.2 x 107

Sr
No

Bacteria species

1.

Bacillus subtilis

2.

Bacillus sp.

3.

Serretia marcescens

4.

Escherichia coli

5.

Pseudomonas sp.

6.

Staphylococcus aureus

Hg

Cd

3.9
6%
2.1
%

4.8
%
2.8
%

Colony morphology
circular,undulate or lobate, flat,rough,dry and opaque,white color
Irregular,curled,flar,rough ,dry and opaque, white color
circular,entire,,convex,smooth and tranuslucent,white and red colors
Circular,entire,moderate,and raised,cream color
Circular,entire,flat,smooth,translucent and pale brown
Circular,entire,convex,smooth, opaque and white color
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Plate 1 Biochemical tests of some isolated bacteria for identification
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Table 4 Biochemical characteristics of identified isolates from steel factory soil
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Table 5 Results of heavy metal resistance tests on bacteria isolates
Sr
No.
1.
2.
3.
4.
5.
6.

Bacteria isolates

Bacillus subtilis
Bacillus sp.
Serratia marcescens
Escherichia coli
Pseudomonas sp.
Staphylococcus
aureus

Highest Concentration of heavy metal at which bacterial isolates were able
to grow (mM)
Lead
5.0
5.0
5.0
5.0
5.0

Copper
5.0
5.0
5.0
5.0
5.0

Mercury
0.3
0.3
0.3
0.3
0.3

Cadmium

5.0

5.0

0.3

0.3

0.3
0.3
0.3
0.3
0.3
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Table 6 Antibiotic susceptibility profile of some heavy metal resistant bacterial isolates
Sr
No
.

Bacterial isolates

1.

Isola
tes
code
s
6S2

Diameter of inhibition zone(mm)
Tetracycline
30μg/disc

Bacillus subtilis
R
Serratia
2.
6S3
R
marcescens
3. Escherichia coli
6S5
R
4. Bacillus sp.
6S8
R
Staphylococcus
5.
6S9
R
aureus
6. Pseudomonas sp.
6S10
R
R=Resistant (≤12)
S=Sensitive (≥14)

Cotrimazole
25 g/disc

Gentamycin
10μg/disc

Erythromycin
15μg/disc

Ciprofloxacin
5mcg/disc

Chlophinikol
30μg/disc

R

S

R

S

I

S

S

R

S

S

R
R

S
S

R
R

S
S

I
S

R

S

R

S

S

R

S

I

R
S
I=Intermediate (12-14)

35

Bacillus subtilis
Serratia marcescens

30

Inhibition Growth Zone(mm)

Eschrichia coli
Bacillus sp.

25

Staphylococcus aureus
20

Pseudomonas sp.

15
10
5
0
TE

TE = Tetracycline
SXT = Co-trimazole
GM = Gentamycin

SXT
GM
EM
CIP
Various kinds of antibiotics disc

CK

ER = Erythromycin
CIP = Ciprofloxacin
CK =Chloramphenicol

Fig. 2 Comparison of antibiotic susceptibility of heavy metal resistant bacterial isolates
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A. Bacillus subtilis

B. Serratia mercescens

C. Escherichia coli

D. Bacillus sp.

E. Staphylococcus aureus

F. Pseudomonas sp.

Plate 2 Antibiotic susceptibility tests patterns of the heavy metal resistant isolates on
Muller Hington agar
Resistant

Susceptible

Intermediate

11%
42%

47%

Fig .2 Composition of antibiotic susceptibility patterns among the tested heavy metal
bacterial isolates
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Discussion
Contamination of the heavy meal is a major environmental problem because of
their toxicity .Heavy metals are threat to human life and environment. Excessive levels
of heavy metals like zinc, cadmium, copper, lead, nickel and mercury are considered as
mainly toxic pollutants (Xie et al., 2010). Soil contamination with heavy metals had
become a worldwide problem, leading to losses in agricultural yield and hazardous
health effects as they enter the food chain. Heavy metals cannot be degraded to harmless
state and hence persist in the environment for long periods of time (Yang et al., 2015).
In the present work, industrial soil samples were analyzed for heavy-metals as
well as for isolation, identification and total viable cell count of bacteria. Component
of10 heavy-metals compounds were found to be contaminating soils of the studied
factory sites. Lead and copper found in steel factory site.
According to the results, six species of soil bacteria, namely Bacillus subtilis,
Bacillus sp., Escherichia coli, Pseudomonas sp., Serratia marcescens and
Staphylococcus aureus were isolated and identified. All isolated bacteria had lead and
copper resistance level of up to 5.0mM but died at 7.0mM and mercury and cadmium to
resistant level of up to 0.3mM but died at 0.5mM.The presence of six heavy metal
resistant bacteria thus indicated heavy metal pollution level of the soil at the studied
steel factory site.
Onuoha et al ., (2016) revealed that E.coli, Klebsiella sp., Staphylococcus sp.
and Shigella sp., had growth at the lead and copper metal concentrations of 0.5mM, but
at higher concentration ,there was no growth .
May Sandar Kyaing et al., (2019) stated that the MIC value of lead for E. coli
isolate was 10mM in screening of heavy metal (lead) and antibiotics resistant soil
bacteria from Myanmar industrial sites.
On the other hand, Dinu et al., (2011) reported bacterial strain, from a battery
factory environs had grown up to 8mM-10mM of Pb, Zn, Cd and Ni.
In the present study, the MIC was 7.0mM for lead and copper respectively; and
0.5mM for cadmium and mercury. The different levels of resistance found among the
isolates could probably be due to the level of metal contamination and strain of bacteria
in the soil. In addition, different antibiotic sensitivity patterns found in the six isolates
could be useful to differentiate their strains.
The present antibiotic tests results showed 47.2% resistant followed by 41.7%
sensitive and 11.11% intermediate to six tested antibiotics. Among these, the highest
sensitivity was against to gentamycin (10μg/disc) and Ciprofloxin (5mcg/disc); the
highest resistant was to Tetracycline (30μg/disc) and erythromycin (15μg/disc).
To survive under metal stressed conditions, bacteria have evolved mechanisms to
tolerate the uptake of heavy metal ions (Gupta et al., 2012). Therefore, these isolates can
be useful in detection and bioremediation of metal contaminated environments.
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Conclusion
All tested soils from the Steel factory site was found to be highly contaminated
with heavy metals including lead and copper in the study area. Overall data indicated
that the soil bacterial isolates from the steel factory site, were resistant up to 5.0mM lead
and copper, and to 0.3 mM mercury and cadmium, they could be used as indicator
organisms to detect heavy metals pollution in other factory sites and for treatment of
polluted soil. Linkage of Heavy metal resistance and antibiotic susceptibility patterns
could also be useful to differentiate different phenotypes of the heavy metal resistance
isolates .Further research will focus on genetic variation and phylogeny of the isolates.

Acknowledgements
Our sincere thanks go to Professor Dr.Thida Oo, Head of Zoology Department, and Professor Dr
Hla Hla Win, Department of Zoology, West Yangon University for their kind permission and providing
available facilities in the Department. Special thanks are also due to Dr Khin Maung Saing, Senior Advisor
(Retired), Ministry of Science and Technology for his technical advice and review of the manuscript. Our
special thanks go to Professor Dr. Thida Lay Thwe , Department of Zoology ,Yangon University of
Distance Education for intensive supervision throughout the study period and for editing the manuscript.

References
Alam, E., 2002. Implications of microbial heavy metal tolerance in the environment .Rev Undergraduates
Res-Issue 2.
Bergey D.H.Noel R. Krieg,and John G,Holt 1984. Bergey’s manul of systematic bacteriology. Baltimore,
MD: Williams & Wilkins.
Bisen, P.S. and Verma K 2001. Handbook of Microbioloty.
Bruins M.R.,Kapil S.and Oehme F.W.(2000).Microbial resistance to metals in the environment
.Exocitology and Environmental Safety,45,198-207.
Clinical Laboratory Standards Institute(CLSI), 2005. Performance Standards for Antimicrobial Disc
Susceptibility Test; 8th ed. Approved Standards,m2A8, Wayne, Pa(USA),11;64;68.
Dinu L-D, Anghel and Jurcoane 2011. Isolation of heavy metal resistant bacterial strains from the battery
manufactured polluted environment.Vol.16.No.6
Gupta, N., and Kumar, V., 2012.”Idenfification and Isolation of Heavy Metal (Copper) Resistant
Bacteria”.4(1):577-583.
May Sandar Kyaing ,Myat Thin Khaing and Khin Maung Saing 2019. Screening of Heavy Metal (Lead)
and Antibiotics Resistant Soil Bacteria from Myanmar Industrial Sites.8(4):1319-1325
Meghraj, H., and Daneshwar, P., 2013.Isolationand identificationof Heavy Metal Tolerant Bacteria from
Industrial and Agricultural Areas in Mauritius,Curr Res Microbiol Biotechnol.1:119-123.
Onuoha, S. C., Okafor, C. O., Aduo, B. C.; 2016.”Antibiotic and Heavy Metal Tolerance of Bacterial
Pathogens Isolated from Agricultural Soil”.13(4); 236-241
Rajbanshi, A., 2008. Study on heavy metal resistant bacteria in Guheswori sewage treatment plant, Our
Narure 6(1); 52-57
Robin,R.,Muduli,P., Vardhan,K.,Ganguly,D., Abhilash,K., 2012. Heavy metal contamination and risk
assessment in the marine environment of Arabian Sea, along the Southwest coast of India
.Am.J.Chem.2,191-208.
Williams, S., 2002.Antibiotic resistance: Not just for people anymore. J.Agre life Investigators, 3:1-4
Xie, X., Fu, J., Wang, H., Liu, J., 2010. African Journal of Biotechnology.Vol.9 (26),pp.4056-4066.
Yang, t., Ming-Li, C., Jian-Hua, W., 2015. Genetic and chemical modification of cells for selective
separation and analysis of heavy metals biological and environmental significance, Trends Anal
Chem 66:90-102.
Yigit,S., Ahmet, A(,2006).Concentration of heavy metals in food web of Lake Egidir.Turk,J.Environ,
Biol.27,475-478.

West Yangon University Research Journal 2020, Vol. 8. No.2

79

ISOLATION AND IDENTIFICATION OF PHOSPHATE
SOLUBALIZING BACTERIA AND HALOPHILIC BACTERIA FROM
RHIZOSPHERE SOILS OF MEE-PYA MANGROVE AREA
TAAT HTUN THU1, JULY MAUNG MAUNG2, AYE MYA THANDAR 3
Abstract
The present work was attempted to isolation and characterization of Phosphate
Solubilizing Bacteria (PSB) and Halophilic bacteria from Mee-Pya mangrove
ecosystem, Mee-Pya village, Thanlayin Township, Southern parts of Yangon
Division. One sediment soil sample and four rhizosphere soil samples, Avicennia
sp: (Tha-Mae); Nypa palm sp: (Da-Ni); Kandellia sp: (Kha-Mon-Nwe) ,
Lilicifolius sp: (Kha-Yar) were collected and analysed. Totally 45 isolates were
recorded on Pikovaskay’s (PVK) agar, and Marine agar. Among these, nine
isolates showed high of sharp halo form on PVK agar plate. These isolated
bacteria were screening on the phosphate solubilizing efficiency and qualitative
measurements on salt tolerant added with various concentration of NaCl
(5%,10%,15% and 20%). Three types of Bacillus sp: showed highly phosphate
solubilizing efficiency and Thalobacillus sp: and Halobbacillus sp: showed
highly tolerant of NaCl concentration. The isolated PSB bacteria and Halophilic
bacteria can explore as bio-fertilizer and source of a genes that can be used as
genetic transformation in biotechnology process.

Key words: PSB, Halophilic, Pikovaskay’s agar

Introduction
Tropical mangroves are among the most productive ecosystems in the world, being
characterized by high rate of organic matter and nutrient cycling (Nedwell et al., 1994). They
are located in the intertidal zones along tropical and subtropical coasts, in the transition
between terrestrial, marine and freshwater environments (Yan and Yu, 2006). Mangroves
constitute a complex environment with high interaction between plants, animals and
microorganisms, with important features such as anaerobic and highly reducing sediment
(Yan and Yu, 2006; Lyimo et al.,2009). The main determining factors for the occurrence,
structure and functioning of these ecosystems are tropical temperatures, alluvial substrates,
protection against waves, presence of salt water and large tidal range (Walsh, 1974). They are
important breeding and growth habitats, refuge and food source for fish and other animals
(Getter et al., 1984). Although their importance is well known, they are at risk of degradation
by pollutants and deforestation (Duke et al.,2007).
In mangrove sediment, the microorganisms play an important role in the productivity,
conservation, and environment recovery, where they participate in the biogeochemical cycles
and supply plant and animals with primary nutritional sources (Holguin et al., 2001 and
Andreote et al., 2012). The structure and composition of microbial communities in mangrove
are influenced by several factors such as nutrient content, biogeography, depth,
anthropogenic activities, and tidal regime (Andreote, 2012; Dias et al., 2010; Dias et al.,
2011 and Mendes et al., 2012).
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Some soil bacteria, isolated from the root region of plants are known to enhance
growth of the plants. These beneficial free-living soil bacteria are termed as plant growth
promoting rhizobacteria (PGPR). These include nitrogen-fixing azotobacter and phosphate
solubilizing bacteria (PSB) etc. Phosphorous is one of the essential mineral macronutrients
for plant growth and development. Among the various ecosystems that plays pivotal role in
nutrients cycling and regulating chemical environment, the mangrove ecosystem are unique.
Mangrove inhabitant soil generally contains high proportion of organic phosphorous in
comparison with the unvegetative saline deposit (Ranjan et al., 2013). Phosphorous (P)
which is present in the soil fractions can be released by the slow process of mobilization. It
was found that many soil microbes, especially bacteria and fungi, can work as good
mobilizers of phosphorous. They help in solubilizing (P) from organic and inorganic matters.
The use of Phosphate solubilizing Bacteria (PSB) can provide a solution to the problem of
limited (P) available in salt-affected soils, aquaculture in salt-affected inland and coastal
areas (Kim et al., 1998).
Halophiles are extremophile organisms that thrive in environment with very high
concentrations of salt. Halophilies are categorized as slight, moderate or extreme, based on
the extent of their halotolerance. Halophilic microorganisms have several biotechnological
application like β-carotene production of fermented foods. In recent years, use of halophilic
microorganisms has significantly increased in food industry. Many enzymes, stabilizers and
valuable compounds from halophilies may present advantages for the development of
biotechnological production processes.
Mee-Pya mangrove ecosystem is located at the Mee-Pya village, Thanlayin Township
in Yangon Division and estuaries areas of Yangon river and Bay of Bangal. Which have
many potential in various fields, such as fisheries and agriculture and eco-tourism. The
potentials of mangrove forests in agriculture is inseparable from bacteria that support for
plant growth for this area. Thus in this study, we aimed to explore PSB bacteria and
halophilic bacteria from this mangrove area which have phosphate solubilizing efficiency and
salt tolerance. The bacteria isolates found can be further applied as biofertilizer and attempts
have been made to delineate their properties for biotechnological purposes.
Materials and Methods
Study Area and study period
This study was carried out at the Mee-Pya mangrove area, situated at the Mee-Pya
village, Thanlayin Township, Southern part of the Yangon Division located between North
latitude 16032' and East longitude 96019' . This mangrove area is about 789 km2 and modified
as a confluence of Yangon River and Bay of Bengal and it is also estuarine area of Yangon
River. Sample analysis was done at the Microbiology Laboratory, Zoology Department, West
Yangon University. This study lasted from November, 2019 to Mach, 2020.
Soil sample collection
Four different types of rhizosphere soil samples from mangrove plants were collected
from Avicennia sp: (Tha-Mae), Nypa palms (Da-Nii), Kandellia sp: (Kha-Mon-Nwe) ,
Lilicifolius (Kha-yar) and one sediment soil sample (non- rhizosphere soil) was collected for
the control sample.
Soil adhering at 20-40 cm depth of sampling plant roots and water samples were
collected triplicate from study area using a sterile spatula and sterile sample collection bags.

West Yangon University Research Journal 2020, Vol. 8. No.2

81

Sea water near from mangrove area was collected in 500 ml sterile polythene bottles. All
these samples were kept in ice-box and transported to the Laboratory within 24 hours.
The rhizosphere soil samples were carefully removed from adhering around the root
and place in a sterile container. Soil sample collection method was that of the Muthuvel and
Udayassorian (1993).
Soil Sample Preparation
A known weight ten gram of aggregate soil sample from each samples were
aseptically weighed and transferred to a stoppered (150ml) sterile conical flasks containing
99ml of sterile sea water solution.
Chemical used
In this study, Nutrient broth and Nutrient agar (Atlas, 2010), Pikovskaya agar
(Pikovskaya, 1948) and Marine agar were used. Pikovskaya agar was used for isolation and
identification of phosphate solubilizing Bacteria (PSB) and Marine agar was used for the
halophilic bacteria. All media were prepared by using 50% of sterile distilled water.
Enumeration of mangrove soil bacteria
Enumeration of rhizosphere soil and sediment soil samples was enumerated on the
nutrient agar plate. The nutrient agar plates were mixed with 5% NaCl supplemented and to
avoid the growth of fungal solubilizer, Ampicillin (Hi-media,India) was added to media at the
rate of 50μg-1. All the determination was carried out in duplicates. As much as one gram of
soil samples from each collected samples were aseptically weighed and diluted in 0.85%
NaCl and put into a sterile container containing 99ml sterile distilled water. Separately from
each aliquot sample from each sample were diluted to 10-12 dilution factors. For plating, one
ml of the serially diluted samples was pipetted out into sterile petri-dish. Sterile nutrient
media were then poured into petri-dish aseptically and swirled for through mixing. After
solidification, the plates were incubated at 370C in three days. After the incubation, colony
on agar plates are counted and recorded. The counts are expressed as colony forming units
(CFU/gram) of the sample. Enumeration of bacteria counts were followed by the Subhajet, et
al., 2011.
Isolation and characterization of phosphate solubilizing Bacteria (PSB) and Halophilic
bacteria
For isolation of PSB bacteria and halophilic bacteria, from each serial dilution tubes,
100μl of 10 -4 and 10 -6 dilution tubes were spread on Pikovaskaya’s (PVK) agar and Marine
agar spritely was prepared by using 50% sterile sea water and incubate at
28 0C for three
days .Colonies that formed clear zones (halo-zones) were purified and subculture on to the
PVK agar until getting the single colony. Various colony on Marine agar plate were further
subcultured on agar plate. Colony morphology, cell morphology, gram nature and
biochemical test was carried out according to Dubey and Maheshwari’s (2000).
Simultaneously, the isolates were grown in nutrient broth containing 50% of NaCl for long
preservation at (-20 0C) for further study.
Measurements of phosphate solubilization efficiency
All isolates of PSB bacteria were qualitative measurement carried using the dot
method followed by the Chibuogwu and Nmesoma (2011). Using puncture needles on the
Pikovaskaya medium and incubated at room temperature for seven days. Solubility index (SI)
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is measured by the formula of clear zone diameter minus the colony diameter and the results
are divided into colony diameter.
Qualitative screening of halophilic bacteria isolates
The isolates of halophilic bacteria were tested for their sodium chloride (NaCl)
tolerance by growth in marine agar plates containing various concentration of NaCl
(5%,10%,15%,20%). The NaCl incorporated plates were streaked with freshly grown culture
of the isolates and incubated at 37 0C for two days. Growth of the isolates was determined
visually as positive or negative. The screening of qualitative salt concentration was followed
the method of Debarati halder et al., 2016.
Results and Discussion
Mee-Pya mangrove area is one of the largest areas in Yangon Division. There is no
record of Microbiological studies especially from the rhizosphere soil and sediment soil
samples. In this study, the attempt has been made to isolate and identification of mangrove
soil bacteria and their phosphate solubilizing activity and screening on the salt tolerance of
isolated bacteria.
According to this study, bacteria load (or) colony forming units is varied from
sampling site to site. According to the result, the bacteria load was ranged from 120x104
CFU/g to 239x 104 CFU/g. The highest count was recorded from Nypa-Palms (Da-Ni).The
lowest count was recorded from the non-rhizosphere soil samples. In this study, rhizosphere
soil samples of bacteria load were higher than the non- rhizosphere soil samples. This result
indicates that the rhizosphere sediment showed higher biological activity. Similarly,
Kanthiresa and Ravikumas (1995) observed and recorded the maximum species diversity in
the roots and rhizosphere sediments of mangrove plant species. This is due to the secretion of
carbohydrates and amino acids from root exudates of plant that enhance the growth and
multiplication of bacterial species. Mangrove plants provide a unique ecological environment
for diversity of bacteria communities. Heterotrophic bacteria are very important in mangrove
habitats as the bacteria decompose the mangrove litters, recycle the nutrients and produced
the detritus food for many fishes (Odum and Heald, 1972; Agate et al., 1988)
It was observed that most of PSB were isolated from rhizosphere sediment and first
time reporting the inhabitant mature of PSB in rhizospheric soil samples and which show the
clear zone on PVK agar medium. This is due to the phosphate solubalization due to low pH
and lower inorganic phosphate (P) in rhizosphere sediment. In this study, totally 45 isolates
were recorded from the five sampling sites from mangrove rhizosphere soil. Based on the
calculation of solubalization index (SI), five isolates were recorded as phosphate solubilizing
bacteria (PSB). According to Bergey’s Mamual of systematic bacteriology, they were
identified morpho-physiologically and biochemically as a member of genus Bacillus,
Klebsiella and Pseudomonas. Similar study was conducted from rhizosphere sediment of
leguna de Balandra, Mexico where the PSBisolate were Bacillus spp, Vibrio, Paenibacillus
and Xanthobacter (Vazqueq et al., 2000). Ravikumas et al., (2002) also reported three species
of phosphate solubilizing bacteria, belonging to the genus. Bacillus was isolated from
Pichavaram mangrove Area in India.Hence, from this present study, also occurs abundance
of Bacillus spp as PSB in Mangrove sediments coincides with previous studies.
There were nine isolates that have showed ability of phosphate solubilizing activity.
The ability of bacteria to dissolved phosphate is measured qualitatively by calculating of
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phosphate solubilization index (SI). It is assumed that the higher index values show higher
ability of dissolved phosphate. It is seen that five isolates, the highest SI values are found
Bacillus sp: These bacteria are isolated from all sample sites.
Isolation and identification of halophilic bacteria were done on Salt Agar plate.
Bacteria isolated from study rhizosphere soil samples were found as highly diverse group of
halophilic bacteria with different phenotypic characters. Several studies have been conducted
the ecology, taxonomy and phylogeny of halophilic bacteria as well as their biotechnological
applications (Lichfield and Gillevet, 2002). Twenty representative colonies developed on Salt
selected agar were different in colors and structure. Out of twenty isolates , five isolates were
identified compared with Bergey’s manual Bacteriological examination. According to this
result, most isolate were included in genus Thalasobacillus sp: and Halobacillus sp:. They
are gram positive and filamentous. The rest of species are Pseudomonas spp: and
Entrobacteria s according to their biochemical characteristics. However, this approach is
practically ineffective for the purpose as identified for the halophilic bacteria. For the
halophilic bacteria, NaCl concentration is critical for their growth. Previously, the halophilic
bacteria were grouped by using the results of salt tolerance test proposed by Kushnes (1993).
Thus, isolated halophilic bacteria have been categorized with as slightly, moderately
and extremely halophilic on the basic of tolerance to different concentration. According to the
result, three isolated Bacillus spp and Klebsiella species were moderately tolerance (within
5% to10% NaCl) concentration and Pseudomonas spp:, Entrobacter spp:, Azomonas spp:,
Thalobacillus spp: and Halobacillus spp: can grow moderate to highly concentration of NaCl
(range 5% to 20%) . These results are agreement with those reported by Quesada et al., 1982
and RodrigueZ-Valera (1988) who reported higher frequencies of moderately halo tolerant
bacteria in saline environment.
Table 1. Cultural and morphological characteristics of isolated bacteria from rhizosphere soil
samples of Mee -Pya mangrove area
Identified genera

Colony Morphology

Culture media
Color

Form

Surface

Margin

Opacity

Gram
reaction

Bacillus sp:

PVK/Marine

P/W

Round

Smooth

Filamentous

Transparent

Negative

Bacillus sp:

PVK/Marine

White

Irregular

Rough

Filamentous

Transparent

Negative

Bacillus sp:

PVK/Marine

White

Round

Rough

Filamentous

Transparent

Negative

Klebsiella sp:

PVK/Marine

White

Round

Smooth

Entire

Opaque

Negative

Pseudomonas sp:

PVK/Marine

White

Irregular

Smooth

Entire

Transparent

Negative

Entrobacter sp:

Marine agar

White

Round

Smooth

Entire

Opaque

Negative

Azomonas sp:

Marine agar

White

Irregular

Smooth

Filamentous

Transparent

Positive

Thalobacillus sp:

Marine agar

White

Circular

Smooth

Filamentous

Transparent

Positive

Halobacillus sp:

Marine agar

White

Circular

Smooth

Filamentous

Transparent

Positive
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Plate 1. Various morphology of Phosphate solubilizing bacteria on Pikoskaya media

Plate 2. A clear zone on Pikoskaya media showing the Phosphate solubilizing activity
Table 2. The phosphate solubilizing index and screening of NaCl concentration tolerance
produced by isolated bacteria from rhizosphere soil samples of Mee -Pya mangrove
area
Diameter (cm)
Identified genera

Index of
solubility

Screening of NaCl concentration tolerance (%)

Clear zone
(DZ)

Colony
(DK)

(SI)

5%

10%

15%

Bacillus sp:

0.99

0.04

8.60

Positive

Positive

Negative

Negative

Bacillus sp:

0.10

0.02

4.00

Positive

Positive

Negative

Negative

Bacillus sp:

0.90

0.20

3.50

Positive

Positive

Negative

Negative

Klebsiella sp:

1.33

0.61

1.18

Positive

Positive

Negative

Negative

Pseudomonas sp:

1.68

0.67

1.50

Positive

Positive

Positive

Negative

Entrobacter sp:

2.44

1.03

1.36

Positive

Positive

Positive

Negative

Azomonas sp:

0.05

0.04

0.25

Positive

Positive

Positive

Positive

Thalobacillus sp:

0.05

0.40

0.250

Positive

Positive

Positive

Positive

Halobacillus sp:

0.56

0.55

0.01

Positive

Positive

Positive

Positive

Plate 3. Various morphology of Halophilic bacteria on Marine agar

20%
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Conclusion
As conclusion, this is the first study on investigation of bacteria diversity from the
Mee-Pya mangrove forest. This area is a potential ecosystem, which varies in rhizosphere and
halophilic bacter. Thus, for further study, these isolated bacteria can be applied as
biofertilizer which promote plant growth in agricultural field and halophilic bacteria can also
be used as a source of gene (s) that can increase salt tolerance in different crop species
through genetic transformation.
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Gonadosomatic index (GSI), Hepatosomatic index (HSI) and
Condition factor (K) of Osteobrama belangeri (Valenciennes, 1844) in
Khun-na-eain-dan Inn, Htantabin Township, Yangon Region
May Moe Tun1, Myint Myint Khine2 and Cho Cho Mar3
Abstract
An investigation on the Gonadosomatic index (GSI), Hepatosomatic index
(HSI), and Condition factor (K) of Osteobrama belangeri was studied in Khun na
eain dan Inn, Htantabin Township during December 2018 to November 2019. A total
of 360 samples of male and female O. belangeri were used in this study. The highest
GSI of male O. belangeri was observed in April, June and May while that of female
was observed in April, May and March. Monthly HSI of male O. belangeri was the
highest from December to November although the value was low in other months
while the female was the highest in December, October and November the rest of the
months was the lowest. The condition factor for male O. belangeri ranging 1.09 to
1.74, while in female those ranging from 1.02 to 1.77.
Key words: Gonadosomatic index (GSI), Hepatosomatic index (HSI) and Condition
factor (K).

Introduction
Fish constitutes almost half of the total number of vertebrates in the world.
They live in almost all conceivable aquatic habitats; 21723 living species of fish has
been recorded (Kar, et al., 2006).
The medium carp Osteobrama belangeri, is available in India, Myanmar and
China. In Indian region, it is endemic to Manipur and listed as a Near Threatened
species in the IUCN Red List, Vishwanath (2010).This fish has good consumer
preference due to high food value Sarojnalini and Vishwanath (1988) and has a great
market demand for its excellent taste Singh (2007).
GSI was a common metric used in fishes to investigate the reproductive
investment. The monthly variation of the GSI not only indicated the different phases
of reproductive cycle but also provided a fact regarding the duration of spawning
season (Pathak , 2012).
The increasing of female Hepatosomatic index (HSI) in pre spawning period
might be due to the increase in the hormones of the sexual activities (Roberts, 1978).
Condition factor (K) is a quantitative parameter of the well-being state of fish
and is based on the hypothesis that heavier fish of a given length are in better
condition (Le Cren, 1951). In fisheries science, the condition factor is used in order to
compare the condition, “fitness” or wellbeing of fish. In addition K also gives
information which comparing two populations living in certain feeding, density,
climate and other condition; when determining the period of gonadal maturation
( Lizama and Ambrosio, 2002).
Taking the above facts, the objectives of the present study are
- to study the Gonadosomatic index (GSI)
- to calculate the Hepatosomatic index (HSI) and
- to determine the condition factor (K) of the studied species.
1

Daw May Moe Tun, Assistant Lecturer, Department of Zoology, West Yangon University
Dr. Myint Myint Khine, Associate Professor, Department of Zoology, Kyaing Tong University
3
Dr. Cho Cho Mar, Lecturer, Department of Zoology, Yangon University
2

West Yangon University Research Journal 2020, Vol. 8. No.2

88

Materials and Methods
Study site
Khun na eain dan Inn is situated in Htantabin Township, south of YangonPathein Highway road. It occupies the area including the part of three villages, Sattan,
Htoenayee, and Mawthawt. It is located between 17º00N to 17 º 30 and 95 º
500E to 96 º 00E.
Study period
Field survey and interview of local fisherman from the chosen study area was
conducted two times per month. Study period lasted from December 2018 to
November 2019.
Sample collection
Fish species were collected from landing at fishery depot in Mawthawt village
and local fishermen in this study area. The specimens were caught by mean of the
Trammel net, Encircling seine net and Beach seine net.
Identification of fishes
Fish identification was followed after Inland Fishes, Talwar and Jhingran
(1991).
GSI
The gonadosomatic index (GSI) of male and females was estimated separately
by using the standard formula (Agarwal, 1996)
GSI=

X 100

The HSI value was calculated according to Wingfield and Grimm (1977).
HIS
HSI =

X 100

Condition factor (K)
The condition factor of the experimental fish was estimated from the
relationship (Williams, 2000)
K=
Where; K= Condition factor
W= Weight of fish (g)
L= Total length of the fish (cm)
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Statical analysis
Statical analysis was carried out using Microsoft Excel Programme . The
recorded data were tabulated and shown in the column graphs. Values were given as
mean ± standard deviation.

Fig . 1 Map of the study area
(Source: Department of Geography, West Yangon University)

Plate 1 Study site (Khun na eain dan Inn)
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Trammel net

Encircling seine net

Beach seine net
Plate 2 Fishing gears

(A) Gonad weight of O.belangeri (g)
(g)

(B) Liver weight of O.belangeri

♂
♀

(C) Male and Female O.belangeri (cm)
Plate 3 Measuring equipments

91

West Yangon University Research Journal 2020, Vol. 8. No.2

Results
A total of 360 samples of male and female Osteobrama belangeri was observed
during the study period from December 2018 to November 2019.
Gonadosomatic index (GSI), Hepatosomatic index (HSI) and Condition factor
(K) of male and female O.belangeri
Monthly GSI of O. belangeri was the highest in male from April, June, May
and the lowest in August to December while the female O. belangeri was the highest
in April, May, March and the rest of the months were the lowest. The highest GSI of
male was observed in April (18.36) followed by June (15.66) and May (12.19) and
those of female was observed in April (13.43) followed by May (12.31) and March
(10.78) (Table 1, 2 and Fig.2, 3).
Monthly HSI of male O.belangeri was the highest in December (8.20) and
November (5.26) although the value was low in other months while the female was
the highest in December (8.76) followed by October (5.81) and November (5.31) the
rest of the months was the lowest (Table 1, 2 and Fig.2, 3).
The condition factor for male range from 1.09 to 1.74, while in female those
ranging from 1.02 to 1.77. The values of K showed slightly fluctuation in all months
of both male and female. The overall mean K value of females was a slightly better
condition than males (Table 3). Monthly condition factor (K) of male was the highest
in May and the lowest in June while monthly condition factor (K) of female was the
highest in May and the lowest in July.
Table 1 Mean reproductive indices of male O.belangeri
Indices

Dec.

Jan.

GSI

3.56

HSI
K

Feb. Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

4.15 3.81 7.62

18.36 12.19 15.66 4.77 3.76

2.62

2.30 2.11

8.20

2.02 1.56 2.01

2.03

2.35

2.45

1.01 4.10

2.37

4.90 5.26

1.33

1.38 1.37 1.25

1.11

1.74

1.09

1.17 1.33

1.26

1.24 1.33

20
15
GSI

10

HSI
5

K

0
Dec.

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Fig. 2 Mean reproductive indices of male O.belangeri
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Table 2 Mean reproductive indices of female O.belangeri
Indices

Dec.

Jan.

Feb.

GSI

3.64

4.53 5.94

HSI

8.76

K

1.35

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

10.78 13.43 12.31 4.71

5.03 4.33

3.63

2.70

2.25

2.28 1.32

1.56

2.48

2.09

1.15

0.97 2.65

2.63

5.81

5.31

1.73 1.05

1.06

1.10

1.77

1.53

1.02 1.19

1.19

1.18

1.26

15

10

GSI
HSI

5

K

0
Dec.

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Fig.3 Mean reproductive indices of female O.belangeri
Table 3 Monthly mean Gonadosomatic index (GSI), Hepatosomatic index (HSI) and
Condition
factor (K) of male and female in O.belangeri
Months

GSI

HSI

December

Male
Mean±SD
3.64±0.65

Female
Mean±SD
3.64±0.49

Male
Mean±SD
8.20±1.70

Female
Mean±SD
8.76±1.03

January

4.53±0.36

4.53±0.70

2.02±0.54

February

5.94±0.32

5.94±1.18

March

10.78±2.51

April

Codition factor (K)
Male
Female
Mean±SD
Mean±SD
1.33±0.29

1.35±0.20

2.28±0.39

1.38±0.13

1.73±0.20

1.56±0.16

1.32±0.26

1.37±0.32

1.05±0.08

10.78±6.45

2.01±0.92

1.56±0.80

1.40±0.39

1.19±0.13

13.43±7.40

13.43±4.78

2.03±0.84

2.48±1.42

1.27±046

1.30±0.24

May

12.31±3.07

12.31±4.06

2.35±1.01

2.09±0.82

1.74±0.55

1.77±0.94

June

4.71±11.30

4.71±1.98

2.45±1.28

1.15±0.28

1.09±0.20

1.53±0.59

July

5.03±0.56

5.03±0.82

1.01±0.31

0.97±0.24

1.21±0.27

1.18±0.24

August

4.33±0.81

4.33±1.58

4.10±1.86

2.65±0.82

1.33±0.37

1.19±0.14

September

3.63±0.64

3.63±1.02

2.37±0.54

2.63±0.43

1.26±0.10

1.19±0.16

October

2.70±0.68

2.70±0.65

4.90±0.79

5.81±1.31

1.24±0.15

1.18±0.12

November

2.25±0.39

2.25±0.65

5.26±0.85

5.31±122

1.33±0.12

1.26±0.16
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Discussion
Reproduction is one of the main events in the life history of the species (King,
1995). The gonadosomatic index (GSI) is a suitable indicator of the gonads
development that can be used for determination of the fish reproductive period, when
increasing GSI values are associated with maturation and decreasing values with
gametes extrusion or absorption (Le Cren, 1951).
The gonadosomatic index (GSI) is an indicator of the seasonal development of
the gonads. The increase of GSI during the period of gonad maturation is mainly due
to the deposition of large amounts of protein and lipids in the developing egg and
spermatozoa. (Larson, 1974).
Cho Cho Mar (2013) stated that monthly GSI value of male and female O.
belangeri was higher in July and December in 2010. In 2011, that was higher in July
and December. Monthly GSI value of female O. belangeri was higher in March, May
and December. Peak of the breeding season of male and female O. belangeri
coincided in December.
In the present study, monthly GSI of O. belangeri was the highest in male
from April, June, and May and the lowest in August to December while the female O.
belangeri was the highest in April, May, March and the rest of the months were the
lowest. The highest GSI of male was observed in April (18.36) followed by June
(15.66) and May (12.19) and those of female was observed in April (13.43) followed
by May (12.31) and March (10.78). This finding agrees with Cho Cho Mar (2013)
that the female O. belangeri was peaked in March and May but peak of the breeding
season of male and female O. belangeri coincided in April.
The usual method of expressing liver weight is as the hepatosomatic index
(HSI), a less frequently reported parameter than the condition factor (K); K is an
indicator of the changes in the food reserves stored in muscle.
Cho Cho Mar (2013) reported that monthly HSI of male and female O.
belangeri was high in January, August and December in 2010 and 2011.
In the present study, monthly HSI of male O.belangeri was the highest from
December (8.20) to November (5.26) although the value was low in other months
while the female was the highest in December (8.76) followed by October (5.81) and
November (5.31) the rest of the months was the lowest. This finding agreed with Cho
Cho Mar (2013) that the HSI of male and female O. belangeri was peaked in
December.
In the work of Kumolu and Johnson (2010), condition factors of 21 fish
species in Nigeria ranged between 0.12 and 16.29 and they explained that their K
values outside the range recommended as suitable for matured fresh water fish by
Bagenal and Tesh (1978).
Cho Cho Mar (2013) observed that the monthly condition factor (K) of the
male was high in May and October in 2010 and 2011. Monthly condition factor (K) of
female was high in April and June to November in 2010 and 2011.
In the present findings monthly condition factor (K) of male was the highest in
May the lowest in June while monthly condition factor (K) of female was highest in
May and lowest in July. In the present study, condition factor (K) values showed that
the male and female O. belangeri had the best condition in May. This finding agreed
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with Cho Cho Mar (2013) that the condition factor of male O. belangeri was the
highest in May.
The values of GSI increased as the defined of the gonads in both males and
females, until gonads, were fully ripe and HSI decreased. The GSI declined sharply
during and after spawning, after which HSI increased. Gonagosomatic Index (GSI)
and Hepatosomatic Index (HSI) values were inversely related.
Conclusion
In the present study, Gonadosomatic index (GSI) and Hepatosomatic index
(HSI) values were inversely related. The overall mean K value of females O.
belangeri was a slightly better condition than males.
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The Harmful Chemical Elements on Some Selected Small Indigenous
Fish Species and Bawle River Water
Htike Htike Lin1, Kyawt Kyawt Shinn2 and Thida Aung3
Abstract
The present study was aimed to investigate the harmful chemical elements
on some selected small indigenous fish species and Bawle River water. The study
was conducted at Kyaman village (17°12´N and 95°48´E) at Bawle Kyun, in
Htantabin Township, Yangon Region. The study period lasted from January to
December 2019. The concentrations of chemical elements such as arsenic (As), lead
(Pb), Cadmium (Cd) and chromium (Cr) were tested to three small indigenous fish
species (Notopterus notopterus, Anabas testudineus and Macrognathus aral), which
are commercially and predominantly found in the study site. The concentrations of
As, Pb and Cr in fish muscle and river water did not exceed the maximum permitted
levels in the study site. Concerning with Cd concentration in fish muscle, although it
did not exceed the maximum permitted levels in hot season, it was found higher
than the maximum permitted levels in rainy season in the study sites. The As and Cd
concentration of river water was observed to be higher than the maximum level in
the study site.
Keywords: Harmful chemical elements, small indigenous fish species (SIS),
maximum permitted levels.

Introduction
The pollution of the aquatic environment with heavy metals has become a
worldwide problem during recent years, because they are indestructible and most of
them have toxic effects on organisms (MacFarlane and Burchett, 2000). Among
environmental pollutants, metals are of particular concern, due to their potential toxic
effect and ability to bioaccumulate in aquatic ecosystems (Censi et al., 2006).
Heavy metals including both essential and non-essential elements have a
particular significance in ecotoxicology, since they are highly persistent and all have
the potential to be toxic to living organisms (Storelli et al., 2005). Fish samples can be
considered as one of the most significant indicators in freshwater systems for the
estimation of metal pollution level (Rashed, 2001). The commercial and edible
species have been widely investigated in order to check for those hazardous to human
health (Begum et al., 2005).
Heavy metals such as copper, iron, chromium and nickel are essential metals
since they play an important role in biological systems, whereas cadmium and lead
are non-essential metals, as they are toxic, even in trace amounts (Fernandes et al.,
2008). For the normal metabolism of the fish, the essential metals must be taken up
from water, food or sediment (Canli and Atli, 2003).
Heavy metals in water are particularly dangerous for fish juveniles and may
considerably reduce fish density, or even cause extinction of entire fish population in
polluted reservoirs (Holdway, 1992). River plays an important role in assimilation or
1
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carrying of the municipal and industrial wastewaters and runoff from agricultural
land. Recently water pollution has become a dreadfully serve and visible form of
environmental contamination as water bodies are used arbitrarily as dumps (Francis,
1994).
Different fish organs accumulate heavy metals at different levels depending
upon contamination in aquatic environment, up-take, regulation and elimination
inside the fish body (Nussey, 2000). Gills, liver and kidneys accumulate heavy metals
in higher concentration in comparison to muscles, which exhibit lowest levels of
metals accumulation. The accumulation depends upon various factors such as
exposure concentration, time, physico-chemical parameters of aquatic body, season
and metabolic activity of tissue in concern (Wepener et al., 2001).
Among the fishing communities, small fish occupy an important position as a
popular food item. When the organisms are exposed to polluted aquatic environment
they can absorb the available harmful chemicals directly from the environment. Thus,
considering the importance of the small indigenous fish, the present study was
undertaken to investigate the metal contamination on fish species at Kyaman Village
in Bawle Kyun, Htantabin Township. The objective of the present study is to
determine the level of harmful chemicals (As, Pb, Cd and Cr) in some selected small
indigenous fish and river water.
Materials and Methods
Study area
Htantabin Township is located in Northern District of Yangon Region,
bounded by Hlaing River in the east and Bawle River in the west. Kokkowa River
flows from east to west and divides the area into two parts: Bawle Kyun in the north
and Tetthit Kyun in the south. The present study was conducted at Kyaman village
(17°12´N and 95°48´E) in Bawle Kyun.
Study period
The study period lasted from January to December 2019.
Specimen collection
Three small indigenous fish species; Notopterus notopterus, Anabas
testudineus and Macrognathus aral which are commercially and predominantly found
in the study site was sorted out with the help of fishermen and fish traders (Plate). The
fish specimens for each species were collected during the hot, rainy and cold seasons.
The fresh specimens for each species were selected for weight (about 150g/species).
The water samples (Bawle River where the studied species are inhabited in the study
site) were also collected in respective seasons from the surface to a depth of 5 feet and
transported to the laboratory for subsequent analysis.
Identification and classification
Identification and classification of the studied species was based on Jayaram
(1999) and Fish Base website (http://www.fishbase.org).
Sample preparation
The fresh specimen (about 150g/species) for each species were taken with a
knife after removing the skin and weighted approximately 50g. They were fragmented
for dry in the laboratory oven at a constant temperature of 60ºC until constant body
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weight was obtained. The dried samples were weighed and homogenized with electric
blender. They were then packed in polyethylene bag in the dry and cool place in order
to be preserved before heavy metal test. The label such as code number of specimen,
date, and dry weight was made on respective bag for further analysis.
Data analysis
The concentrations of chemical elements such as As, Pb, Cd, and Cr in fish
muscle and river water were analyzed by Flame Atomic Absorption
Spectrophotometer (FAAS) (Perkin Elmer AA analyst 800 and Winlab-32 software)
at University Research Center (URC) in Yangon. The standards of harmful metal
safety guideline consumption for fish muscle and freshwater for aquatic organisms
were followed after WHO (2007) standard. Data were shown in triplicates mean
values.
Results
Harmful chemical elements analysis in fish muscle
The concentration of harmful chemicals (As, Pb, Cd, Cr) in three small
indigenous fish species (Notopterus notopterus, Anabas testudineus and
Macrognathus aral) were analyzed in this study.
The mean values of arsenic concentration were found to be -8.352 0.387,
-11.83 0.148 and -3.356 0.629ppm (Notopterus notopterus), -14.07 0.553,
-7.796 0.463 and -0.092 0.063ppm (Anabas testudineus) and -11.66 1.302,
-7.594 0.244 and -0.092 0.063 ppm (Macrognathus aral) in three seasons
(Table 1). The arsenic concentration was not detected in muscle tissue of all tested
fish species in all seasons.
The mean values of lead concentration were recorded to be -2.332 0.060,
-1.440 0.032 and -0.043 0.014 ppm (Notopterus notopterus), -2.250 0.144, -0.914
0.017 and 0.012 ppm (Anabas testudineus) and -7.594 0.244, -1.401 0.070 and
-0.032 0.007 ppm (Macrognathus aral) in three seasons (Table 1). Similarly, the
lead concentration was not investigated in studied species in all seasons.
For cadmium test, the mean values showed 0.139 0.006, 0.517 0.0002 and
0.011 0.017ppm (Notopterus notopterus), 0.139 0.004, 0.520 0.0007 and 0.204
0.029ppm (Anabas testudineus) and 0.141 0.005, 0.516 0.0045 and 0.070
0.011ppm (Macrognathus aral) in three seasons (Fig. 1, Table 1). The cadmium
concentrations were found to be lower than maximum permitted levels in all seasons.
The mean values of chromium concentration were recorded as -2.309 0.090,
-0.5040.031 and -0.077 0.003ppm (Notopterus notopterus), -2.184 0.051, -0.316
0.171 and -0.062 0.012ppm (Anabas testudineus) and -1.996 0.058, -0.438 0.183
and -0.083 0.010ppm (Macrognathus aral) in three seasons (Table 1). The
chromium concentrations were found in muscle of all fish species in all seasons.
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Table 1 Chemical element in muscle of studied species
Notopterus notopterus

As
Pb
Cd
Cr

Hot
-8.352
0.387
-2.332
0.060
0.139
0.006
-2.309
0.090

Rainy
-11.83
0.148
-1.440
0.032
0.517
0.0002
-0.504
0.031

Anabas testudineus

Cold
-3.356
0.629
-0.043
0.014
0.011
0.017
-0.077
0.003

Hot
-14.07
0.553
-2.250
0.144
0.139
0.004
-2.184
0.051

Rainy
-7.796
0.463
-0.914
0.017
0.520
0.0007
-0.316
0.171

Cold
-0.092
0.063
-0.035
0.012
0.204
0.029
-0.062
0.012

Macrognathus aral
Hot
-11.66
1.302
-2.191
0.054
0.141
0.005
-1.996
0.058

Rainy
-7.594
0.244
-1.401
0.070
0.516
0.0045
-0.438
0.183

Cold
-0.554
0.244
-0.032
0.007
0.070
0.011
-0.083
0.010

WHO
standard
(2007)
0.1
0.05
0.5
0.5

Harmful chemical elements analysis in river water
The concentrations of harmful chemicals (As, Pb, Cd and Cr) in river water of
hot, rainy and cold seasons were analyzed in the study site.
The mean values of arsenic concentration were recorded as 4.033 2.413,
0.404 0.241 and 0.220 0.064ppm in three seasons, respectively (Fig. 2, Table 2).
Arsenic concentrations of water in the study site were found to be beyond the
permissible limit in all seasons.
The mean values of lead concentration were recorded as -2.246 0.018, 1.424
0.046 and -0.025 0.008 ppm in three seasons, respectively (Table 2). It was
observed that lead concentrations of water in the study site were not found in all
seasons.
The mean values of cadmium concentration were recorded as 0.141 0.002,
0.524 0.0015 and 0.526 0.018ppm in three seasons, respectively (Fig. 2, Table 2).
It was found that cadmium concentrations of water in the study site were beyond the
permissible limit in all seasons.
The mean values of chromium were observed to be -2.522 0.033, -0.377
0.007 and -0.058 0.010ppm in three seasons, respectively. The chromium
concentrations in water of the study site were not found in all seasons (Table 2).
Table 2 Chemical elements in river water
Chemical
elements
Arsenic (As)
Lead (Pb)
Cadmium
(Cd)
Chromium
(Cr)

Concentration (ppm)
Hot

Rainy

Cold

4.033
2.413
-2.246
0.018
0.141
0.002
-2.522
0.033

0.404
0.241
-1.424
0.046
0.524
0.0015
-0.377
0.007

0.220
0.064
-0.025
0.008
0.526
0.018
-0.058
0.010

WHO
Standard
(2007)
0.01
0.05
0.01
0.05
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Fig. 1 Recorded cadmium concentration of studied fish muscle
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Fig. 2 Recorded arsenic and cadmium concentrations in river water
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Discussion
Fish is a good bio-indicator because it is easy to be obtained in large quantity,
potential to accumulate metals, long lifespan, optimum size for analysis easy to be
sampled (Batvari et al., 2007). Consumption of fish contaminated with heavy metals
is injurious to human health; these metals accumulate in the body tissues to
dangerously poisonous levels (Tchounwou et al., 2012). Heavy metal contamination
has devastating effects on the ecological balance of aquatic ecosystems and adverse
effect on aquatic organisms (Vosyliene et al., 2003). Heavy metals of particular
concern to surface water ecosystem are Cd, Cr, Hg, Pb, As and antimony (Sb)
(Kennish, 1992) which poses a serious threat because of toxicity, persistence and
biomagnification in the food chain (Begum et al., 2005). In the present study,
chemical elements such as As, Pb, Cd and Cr in small indigenous fish species
(Notopterus notopterus, Anabas testudineus and Macrognathus aral) and Bawle river
water were analyzed in three seasons.
Arsenic (As) has been classified by the International Agency for Research into
cancer (IARC) as a human carcinogen. It is more acutely toxic than other metallic
compounds (Holum, 1983). It is a highly ubiquitous and potentially toxic element. It
may occur in surface freshwater ecosystems as a consequence of both natural
contamination and anthropogenic activities. Human exposure to As can occur through
a variety of routes, although the consumptions of groundwater is the main route of
exposure for most people (Juan et al., 2012). In the present study, the arsenic
concentrations were not detected in muscle tissue for all studied fish species in three
seasons.
Lead is a non-essential element and high concentrations can occur in aquatic
organisms close to anthropogenic sources. It is toxic even at low concentrations and
has no known function in biochemical processes (Tchounwou et al., 2012). In the
present study, the lead concentrations were not investigated in muscle tissue of all
studied species in three seasons.
The detection of cadmium is worrisome considering the toxic effect of
cadmium to fish and man. Toxic concentration of cadmium has also been reported to
cause ita-itai disease in fish eating populace (Baby et al., 2010). In the present study,
although the cadmium concentration of studied fish species in hot and cold seasons
were not exceeded the maximum permitted levels, it was found higher in rainy
season.
Chromium (Cr) is required for organisms in small quantities as an essential
trace metal nutrient and is widely used in refractory materials like bricks (Wasim et
al., 2018). In the present study, the chromium contents were not found in muscle of
fishes in three seasons.
Fish are sensitive to various types of pollutants. Fish and other organisms can
absorb metals through their respiratory surfaces. Another mode of uptake is by the
adsorption of metals on the body surfaces. The lead and chromium contents in water
of the study site were not found in the hot and rainy seasons. As for cadmium content
in river water at rainy season is not anxious until now. Arsenic content in river water
were observed beyond the standard limit as stated by WHO/FAO (2007) in the study
site especially in hot season. It may be due to the facts that the byproducts of
pesticides from farmlands in the villages may contribute the levels of chemicals and
the water is dried up in the hot season.

West Yangon University Research Journal 2020, Vol. 8. No.2

103

Conclusion
It could be concluded that the chemical elements contents of Pb and Cr are
within the allowable limit for consumption. Among the tested chemical elements in
studied small indigenous fish species only Cd showed beyond the permissible limit in
rainy season in the study site. The contamination of As and Cd in river water was
found to be exceeded standard level in the study site during the study period. The
results of this study indicated that a general absence of serious pollution in fish
species and Bawle River due to harmful chemical elements so far. Thus, the local
people should be aware of the river pollution where they are inhibiting and to focus
on the health problem to the consumers.
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Biodata Profile on ABO blood groups and allelic frequencies of blood
donors in West Yangon University
Soe Soe Htwe1, Ni Ni Maw2, San San Htay3
Abstract
Every year, a large number of students in West Yangon University are deferred from
donating blood. The present study period was 2017-2018 and a total of 609 blood donors
representing 219 males and 390 females from West Yangon University were assessed and
calculated the allelic frequencies of IA, IB and ‘i’. As for percentage of blood groups, Blood A
was 28.08%, another three of blood groups B, AB and O were 29.72%, 33.50% and 8.70%
respectively. Four types of blood donation methods were Whole blood Donation (Every 56
days for a total of 6 donations a year), Double Red cell Donation (Every 112 days for a total
of 3 donation a year), Platelet Donation (Every 7 days and can give up to 24 times a year) and
Plasma Donation (Every 28 days and can give up to 12 times a year). In this study used
Double Red cell Donation and population genetics were calculated by Hardy-Weinberg law.
Key words: IA, IB, ‘i’, ABO, Allelic, Double Red cell Donation, Hardy-Weinberg

Introduction
The most well-known and medically important blood types are in the ABO, blood
groups were discovered in 1991 by an Austrian scientist named Karl Landsteiner. Before that,
doctors thought all blood were the same, so many people were dying from blood transfusions.
Now experts know that if you mix blood, it can clump, which may be fatal. That’s because
the person receiving the transfusion has antibodies that will actually fight the cells of the
donor blood, causing a toxic reaction. In order for a blood transfusion to be safe and
effective, it’s important for the donor and the recipient to have blood types that go together
(Wikipedia, 1977). Normally, seven to eight percent of human body weight is from blood. In
adults, this amounts to 4.5-6 quarts of blood. This essential fluid carriers out the critical
function of transporting oxygen and nutrients to our cells and getting rid of carbon dioxide,
ammonia and other waste products. In addition it plays a vital role in our immune system and
in maintaining a relatively constant body temperature. Blood is highly specialized tissue
composed of more than 400 different kinds of components. The most important ones are red
cells, white cells, platelets, and plasma. All humans produce these blood components-there
are no population or regional differences (Anonymous, 1999). People with blood group A can
safely get group A blood, and people with blood group B can receive group B blood. It’s best
when a donor and recipient are in an exact match and their blood goes through a process
called cross-matching. But the donor doesn’t always need to have the exact same type of
blood as the person receiving it. Their types just have to be compatible. Type O negative red
blood cells are considered the safest to give to anyone in a life-threatening emergency or
when there’s a limited supply, O negative blood cells don’t have antibodies to A, B or Rh
antigens (Bhasin, 1996). People with O negative blood were once called “universal” red cell
donors because it was through they could donate blood to anyone with any blood type. But
now experts know there can even be risks with this type of blood. While everyone’s blood is
made up of the same basic parts, there’s actually a lot of variety in the kinds of blood that
exist.

1

Associate Professor, Dr., Department of Zoology, West Yangon University
Associate Professor, Dr., Department of Zoology, West Yangon University
3
Associate Professor, Dr., Department of Zoology, West Yangon University
2

West Yangon University Research Journal 2020, Vol. 8. No.2

106

There are eight different blood types, and the type you have is determined by genes you
inherit from your parents. Most people have about 4-6 liters of blood made up of different
kinds of cells that float in fluid called plasma. Your red blood cells deliver oxygen to the
various tissues in your body and remove carbon dioxide. Your white blood cells destroy
invaders and fight infection. Your plasma is a fluid made up of proteins and salts. What
makes your blood different from someone else’s is your unique combination of protein
molecules, called antigens and antibodies. Antigens live on the surface of your red blood cells
and Antibodies are in your plasma. The combination of antigens and antibodies in your blood
is the basis of your blood type, Blood Type Test, (WebMd.com, 2008). There are four major
blood groups and eight different blood types. Doctors call this the ABO Blood Group System.
The groups are based on whether or not you have two specific antigens A and B. Group A
has A antigen and B antibody. Group B has the B antigen and the A antibody. Group AB has
A and B antigens but neither A nor B antibodies. Group O doesn’t have A or B antigens but
has both A and B antibodies. There’s also a third kind of antigen called the Rh factor. You
either have this antigen (meaning your blood type is “Rh+ or positive”), or you don’t
(meaning your blood type is “Rh- or negative”). So from the four blood groups, there are
eight blood types; A positive or A negative, B positive or B negative, AB positive or AB
negative and O positive or O negative. Blood groups are inherited from both parents. The
ABO blood types are controlled by a single gene with three types of alleles inferred from
classical genetics IA, IB and i. The I designation stands for isoagglutinogen another term for
antigen ( Wikipedia, 2016). The present study was conducted with the following objectives:
- to collect the frequencies of ABO blood groups of blood donor students in
West Yangon University
- to calculate the allelic frequency of IA, IB and i
- to record the pure blood groups A,B,O and AB in blood donor students,
West Yangon University
Materials and Methods
Study area and study site
The study area was West Yangon University in Htantapin Township, Yangon Division
Figure 1. The study site was situated between 16º 56´ 48.62´ N and 96º 00´ 48.13´ in
Htantapin Township, Yangon Region. This result was carried out at National Blood Center in
Yangon Division.
Study period
The study period was from February 2017 to August 2018.
Methods
Collection of blood sample
Blood samples were collected from study site in blood bag (kit within 24 hours). The
blood sample were transported to blood bank, at National Blood Center.
Materials
Apparatus, equipments, chemicals and reagents used in this work listed blood lancets and
lancing device, plastic bottle kit, blood container kit, test tubes, small beaker haemoglobin
test, blood shaker , spirit pad or Alcohol pad and fork set.
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Questionary assay
Step 1.To donor fill in form
Step 2. To donor registration in computer
Step 3. Pre-donation information
Step 4. Donor interview and pre-donation counseling
Step 5. Donor health and risk assessment
Step 6. Acceptance for blood donation
Step 7. Examine medical checking by doctor
Step 8. Haemoglobin testing
Step 9. Carry the blood bag
Step 10. Picking up blood to donor
Step 11. Support to nutrients
A blood donor person must be over eighteen year of age and with body weight 110Lbs
above for male and 100Lbs and above for female.
Blood and Blood components
1. Red Cell Components
1.1 Whole Blood
1.2 Red Cell Suspended in Optimal Additive Solutions
1.3 Red Cell Packs for Paedistric Use
1.4 Leukocyte-poor red cells
1.5 Washed Red Cells
1.6 Frozen-thawed Deglycerolized Red Cells
2. Platelet Concentrates
2.1 Random Donor Platelet
2.2 Single Donor Platelet
3. Granulocytes
4. CMV sero-negative Blood Component
5. Irradiated Blood Component
6. Fresh Frozen Plasma
7. Cryoprecipitate
8. factor Concentrate
9. DDavp
Gene frequency calculation
The gene frequencies of ABO blood groups were calculated by Bernstein’s Formula (1925).
p= 1−

¯∕+ ¯

q= 1−√ ¯+
r =√ ¯
p = frequency of allelic IA
q = Frequency of allelic IB

¯
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r = Frequency of allelic i
Hardy-Weinberg-equilibrium for 3 allele (1908)
The five conditions for nonevolving populations are rarely met in nature:
- No mutayions
- Random mating
- No natural selection
- Extremely large population size
- No gene flow
P2+ 2pq + q2= 1
- Phenotype A → Genotypic frequency = p2 + 2 pr = A¯
- Phenotype B →Genotypic frequency = q2 + 2 qr = B¯
- Phenotype AB →Genotypic frequency = 2 pq
- Phenotype O →Genotypic frequency = r2 = O¯
Allele frequency of Rh blood group were estimated as ;
D = 1-d (Rh+ = D, Rh- =d) alleles where d = √d¯

Figure 1. Map of study area of West Yangon University, Htantapin Township (Source:
Google earth, 2019)
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Results
Total collected blood samples were from 609 blood donor students in West Yangon
University. Out of which 219 males and 390 females were collected for blood samples. There are
65 males and 106 females in Blood A group. There are 72 males and 109 females in Blood group
B. There are 68 males and 136 females in Blood group O. There are 14 males and 39 females in
Blood group AB (Table 1) and (Figure 2). Blood groups were recorded A type 171 students, B
type was 181students, O type was 204 students and AB type was 53 students (Table 2) and
(Figure 3). Frequency of ABO blood groups were 0.281%, in A, 0.297%in B, 0.335% in O and
0.087% in AB (Table 2). Blood donor groups separated from age of 18-19 out of A blood type
88, B blood type 82, O blood type 98, AB blood type 32 were collected. As for the age group of
20-21 in A blood type 65, B blood type 70, O blood type 89 and AB blood type12 were collected.
Age of 22-23 in A blood type 14, B blood type 22, O blood type 15 and AB blood type 5 were
collected. Last group of age 24 above in A blood type 4, B blood type 7, O blood type 2 and AB
blood type 4 were collected respectively (Table 3). Distribution of the ABO blood groups and
allelic frequencies of blood donor are represented in table 4.
Phenotypic frequency of ABO blood groups
Among the total of 609 blood donor students of phenotypic frequency of A, B, O and AB
were171,181, 204, and 53 individuals, in order of O>B>A>AB. Serially eighteen years to others
blood groups compared A, B, O, AB were (O>B>A>AB) similarly (Table 3 and Figure 4).
Genotypic frequency of ABO blood groups
Genotypic frequency of blood groups i , IA, IB were found in Table3 and Figure 5.
Table 1. Phenotypic frequency of ABO group in blood donors from WYU, Htantabin
Township Red-cross Association in 2018
Blood
Males
Females
group
Total
N
%
N
%
A
65
29.68
106
27.18
171
B
72
32.88
109
27.95
181
O
68
31.02
136
34.87
204
AB
14
6.39
39
10.00
53
Total
219
100
390
100
609
N= numbers
390
400
Males

populations

300
200
106
100

%

219

65
29.68 27.18

72

100

68

32.88 27.95

Females

136

109

31.02 34.87

39

146.39

%2

10

0

A

B

O

AB

100

Total

Figure 2. Blood donor population in RCVs (WYU), Htantapin Township
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Table 2. Phenotypic frequency of ABO and AB blood group in Htantabin Township RVCs
Redcross Association
Blood groups

Numbers

%

Allelic frequency

Group A

171

28.08

0.281

Group B

181

29.72

0.297

Group O

204

33.50

0.335

Group AB

53

8.70

0.087

Total

609

100

1.00

300

Numbers

200

N
%

100

Allelic frequency

0
A

B

O

AB

Figure 3. Phenotypic frequency (allelic frequency) of collected blood groups
Table 3. Phenotypic frequency of blood group ABO among blood donor
members according to age
Phenotypic
Numbers
frequency
Age Class
A
B
O AB
Total
A
B
O
AB

Total

18-19

88

82

98

32

300

0.29

0.273 0.327 0.107 1.00

20-21

65

70

89

12

236

0.27

0.297 0.377 0.051 1.00

22-23

14

22

15

5

56

0.25

0.39

0.27

0.09

1.00

24-above

4

7

2

4

17

0.24

0.41

0.12

0.24

1.00

Total

171

181

204

53

609

0.5

A
B
O

0
18-19

20-21

22-23

24 above

Figure 4. Genotypic frequency of blood group ABO among blood donormembers
according to age
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Table 4. Distribution of the ABO blood groups and allelic frequencies in blood donor Youth
RCVs Donors in Htantapin Township (WYU)
PhenoGenoAllele (gene)
Genotypic
Percentage
type- Numbers
type
frequency
frequency
I AI A
I Ai
IBIB
I Bi

IA=0.281

204

ii

i=0.335

53
609

I AI B

IAIB=0.087
1.00

A

171

B

181

O
AB
Total

IB=0.297

p2
0.288
2pr
q2
2qr 0.288

28.08

r2= 0.336

33.50

29.72

2pq=0.088
1.00

8.70
100

%
8.7

Blood group

28.08

33.5
A

B

O

AB

29.72

Figure 5. Percentage of the ABO blood groups in blood donor students,
West Yangon University
Discussion
A total of 609 individuals belonging to 219 males and 390 females were collected for
blood ABO types in Youth Red-cross volunteer blood donor Association in 2018. Percentage
of blood in the world the highest group of blood was group O+ 40 percent and the lowest
group was AB one percent Pharm. Dr.2019. In the present study the distribution of ABO
blood groups among the highest was group O 33.50% , second highest was group B 29.72 %,
third group was A, 28.08 % and the last group was AB, 8.70 % respectively in order to
O>B>A>AB in the student population (blood donor). Regarded to distribution of allele
frequencies among the students, allele i was observed to the highest frequency 0.48 and the
lowest in IA 0.01. Parakask, 2013 reported that blood group B is very common in population of
Asia descent, but rare in population of Wastern European decent. In the present study the
ABO blood group and phenotype frequencies of other blood groups are most common in
group B with 109 females. The most active donors are 300 students of 18-19 years of age and
236 students of 20-21 years of age. People with AB type blood are the universal plasma
donors. This means their plasma can be transfused into any patient, regardless of the
recipients’ blood type (Harrison 20070. The present study found that AB type blood are rarer
the O type. Moreover, type O is also the universal donor because this type O-blood lacks of
antigen A<Band D, so they can give blood to any blood type but they can accept only O- blood
transfusion (Chandra 2012). In the present study universal donor type O is found more than
other types. Donation methods are of four kinds; Whole blood donation, Double red cell
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Donation, Platelet Donation and Plasma Donation. People with the following blood types
should consider donating Double Red Blood Cells, O-,O+, A-, A+, B-, every 112 days for a
total of 3 donations a year. In the present study was used Double Red Cells method so
collected Ten time, Nine time, Eight time, Seven time of students age were under 24. Red
blood cells (RBC) the most frequently used component, have a shelf life of 35-42 days at
refrigerated temperatures Lockwood (2003) and Transfusion handbook (2008). People with
the following blood types should consider donating Platelets are A+, B+, AB-, AB+, and O+.
You can donate platelets every 7 days and can give up to 24 times a year. If You have donated
whole blood, you must wait at least 7 days before you can donate platelets. In routine
circumstances, the best days to donate platelets are Friday, Saturday, Sunday and Monday to
meet hospital needs. In times of critical need, the best day to donate platelets is today Daniel
(1975). Donation frequency were Whole Blood donors may donate every 56 days, Plasma
donors may donate a maximum of 24 times per year. Other specialized donations are subject
to other rules. At civil hospital Blood Bank usually internal of Three Months is recommended.
In Myanmar, National Blood bank is recommends the interval of Three Months. Prior to blood
donation transfusion following tests are required for knowledge shearing PS for Malarial
parasite, VDRL for Syphilis, ELISA for HIV, Hepatitis B virus and Hepatitis C virus
Wikipedia (2010). The present study collected pure blood selection tested return list of blood
donor students is recorded.
Conclusion
Collected blood sample were 609 in RCVs donor in West Yangon University, 2017-2018.
Out of 219were males and 390 were females, the highest blood group was O and the lowest was AB in students
individuals. Allelic frequency ( i ) was higher than other types of blood and gender percentage were more females
than the males. Phenotypic frequency O>B>A>AB were found in this study. Genotypic frequency IA,IB, I were
blood group A, B and O etc. This study collected and gathered pure blood needed for every day, every time
donation of blood whos can help and care for fulfillment of blood transfusion needed patients.
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Assessment of Population structure of Deer Species under Family
Cervidae from Hlawga Wildlife Park, Yangon
Ni Ni Maw1, Soe Soe Htwe2 and San San Htay3
Abstract
The present research conducted the examination of population structure of deer
species under family Cervidae in semi-captive conditions at Hlawga Wildlife Park,
Yangon Region from January, 2019 to December, 2019. A total of four deer species
belonging to family Cervidae were recorded. Regarding the species, the individual number
(%of total population) recorded was 30.65% for Cervus unicolor, 61.31% for Axis
porcinus, 1.51% for Muntiacus muntjak and 6.53% for Cervus eldii. The highest
population density of Cervus unicolor was 4.65 sambar/km2 in December, 2019 and the
highest population density of Axis porcinus was 10.42 hogdeer/km2 in October, 2019. The
sex ratio of Sambar was 1 male: 2.84females and female to calves ratio was 18 females:
1 calf; in Hog deer it was 1 male: 1.16 females and female to calves ratio was 14.4
females: 1calf. Impact and management of the studied species were discussed.
Key word: Population, Deer, Sambar, Hog deer, Density

Introduction
Deer are the ruminant mammals forming the Family Cervidae under the Order
Artiodactyla (even-toed ungulates). The Family Cervidae, commonly referred to as “the deer
family”, consists of 23 genera containing 47 species, and includes three sub families:
Capriolinae (brocket deer, caribou, deer, moose, and relatives), Cervinae (elk, muntjac and
tufted deer) and Hydropotinae, which contains only one extant species, Chinese water deer
(Huffman, 2010).
Cervids can be found in a wide range of habitats, from extremely cold to the tropics.
They have been introduced nearly worldwide, but are the native through most of New world,
Europe, Asia and northwestern Africa, with Eurasia exhibiting the greatest species diversity
(Fulbright, 2006).
The IUCN's Red list of threatened species listed 55 species of Cervidae, two of which
were listed as extinct and one was considered critically endangered, eight were endangered,
16 were vulnerable, and 17 were listed as “least concern”. The remaining 10 species were
listed as “data deficient” (IUCN, 2010).
Myanmar supports eight deer species. They are Tufted Deer (Elaphodus
cephalophus), Leaf Muntjac (Muntiacus putaoensis), Red Muntjac (Muntiacus muntjak),
Fea’s Muntjac (Muntiacus feae), Black Muntjac (Muntiacus crinifrons), Hog Deer (Axis
porcinus), Sambar (Cervus unicolor), Eld’s Deer (Cervus eldeii) (Tun Yin,1967).
Although wildlife animals of Myanmar can survive in the forest located in the
mountains and plateau regions, huge animals in the forest of plain regions are becoming rare.
Most animals were disappeared for over period by human activities like hunting, border trade
and consumption. Department of Forest in Myanmar restricted the total area of 3.93 percent
as natural conservation areas for sustaining wildlife animals (WCS, 2012). Wildlife
conservation is the practice of protecting endangered plant and animals’ species and their
habitats. The goals of wildlife conservation are to ensure that nature will be around for future
1
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generation to enjoy and recognize the importance of wildlife and wilderness lands to human.
Many nations have government agencies dedicated to wildlife conservation, which help to
implement policies designed to protected wildlife (WCS, 2012).
Hlawga wildlife Park was established by a project of the Nature Conservation and
National Parks Department (NCNPD), Ministry of Forest. Therefore the establishment of the
park was important for the protection of habitat conservation. The people enable to see wild
animals in semi- natural and to learn the value of wildlife conservation. The NCNPD
officially created in April, 1982 and the park was opened in August, 1989. Hlawga Wildlife
Park is situated approximately 35 km north of Yangon, to the west of the Yangon-Pyay road
and adjacent to Htaukkyant Township. There are 301 species of flora and 137 total species of
fauna (60 mammal species, 60 bird species and 17 reptile species). Mammalian fauna of the
park mainly consisted of Sambar, Hog deer, Eld’s deer, Barking deer, wild boar and monkey
(Forest Department, 1999).
The population density is a measurement of population size per unit area. The
population structure refers to the composition and make up of individuals of different gender
and ages within a given area. It includes various aspects of the society including the
population density, distribution and size (ISRN Zoology, 2013). The purpose of this study
was to increase the interesting on wildlife conservation and to know about the wild animals in
the semi-captive condition which can studied easily from the wild life Park located nearest
Yangon.The present study was conducted with the following objectives:
-To estimate monthly population number or abundance of four deer species under
semi-captive conditions in the Hlawga Wildlife Park
-To calculate the population density of the studied species in rutting and non
rutting time
-To record the population structures according to sex ratio

Material and Methods
Data Collection Sites
The present study was conducted in Hlawga Wildlife Park situated in between
longitude 96º 05' and latitude 17º 04' and about approximately 35 kilometer from north of
Yangon. It was 624 ha wide with 2.5 m high fence and core area was 327.2 ha.
Study period
The present study started from January, 2019 and finished in December, 2019.
Study Design
The study area was divided into four parts designated as study sites A, B, C and D
along the road. Site (A) and site (C) were set up on one transect each, and site (B) and site
(D) were set up two transects each. The area of site (A) and site (C) were 0.25 km2 and those
of site (B) and site (D) were 0.5 km2. All study sites included a road, water bodies, grassland,
plenty of shrubs, herbs and trees, and particularly artificial feeding sites.
Line transect method
Line transect method was adopted by Burnhiam et al., (1981). The first point of each
transect was marked by a chalk on the bark of a tree or a color flag on the ground. The next
point of each transect was marked after taking 50 paces and was defined as one sample point.
Thus a total of 15 sample points were made in each transect. Each transect was 0.5 km in
length. Transect direction was maintained with the aid of a compass. Location of each
transect was measured with GPS (Global Position System).
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Collection of data
To estimate the total population, the point counting was conducted for two days per
month at the first week and third week of each month. Direct counting and observation were
done aided by a binoculars along the transect lines. Especially artificial feeding sites where
supplementary food was supplied by the park were monitored and counted in the morning (at
9.00 am). The behaviour of the studied species was observed and their sexes were estimated.
Data aspect of annual population structure was obtained, from the Department of Animal
Conservation, Hlawga Wildlife Park. Monthly data of deer population was collected from
these studied sites. Data of increase birth number, decrease death number, cause of death and
date of death were taken from Animal Conservation Department, Hlawga Wildlife Park t.
Calculating density of studied species
Number of individuals per 6.24 km2 (study area) were used to calculate the population
density per study site. Each individual deer was not counted twice on the same transect line
(Rabinowitz, 1993).
Identification of studied species
Identification of studied deer species was after Simon (1966), Tun Yin (1967), Par
and Tin Than (2003) and Francis (2010).
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Fig.1 Map of food site and grasslands of
the studied deer species in the four study
sites of Hlawga Wildlife Park
(Source:Hlawga Wildlife Park)

Fig. 2 Map showing transects for data
collection in four study sites of Hlawga
Wildlife Park
Study site A = Transect 1

Study site C =Transect 4
Study site B =Transects 2,3
Study site D =Transects 5,6
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Results
A total of four deer species were found to inhabit Hlawga Wildlife Park. The four
deer species belonging to family Cervidae were Sambar, Cervus unicolor Kerr, 1792; Eld’s
deer, Cervus eldii, (M’Clelland,1842); Hog deer, Axis porcinus Zimmerman, 1780 and
Barking deer, Muntiacus muntjak, Zimmerman,1858.

Abundance of the recorded deer species in Hlawga Wildlife Park
Population number of four deer species were recorded monthly from six transects in
the four study sites. Population number of Cervus unicolor (76) was recorded as the most
abundant in December, 2019. The least population number of Cervus unicolor (42) was
found in June, 2019. Mean of total population of Sambar deer was (61.08±10.04) (Fig.3,
Table1).Consequently monthly recorded population number of Axis porcinus was
investigated as the highest number (139) in October, 2019 and the lowest number (92) in
April, 2019. Mean of total population of Hog deer was (122 .08±14.05) (Fig.4, Table 2).
Population number of Muntiacus muntjak was recorded as constant number. One
male and two females Barking deer were found near the transect 2 of study site B and they
were rarely found in day time. Sometimes they could be found in late evening (5:00 PM).
Eight individuals of Cervus eldii was found in semi-captive condition at mini zoo which was
recognized as a part of the core area of Hlawga Wildlife Park. They remained at the park
since the time when Eld’s deers were transferred from Hlawga Wildlife Park to Naypyitaw
Zoological Gardens in February 2011.
Overall data showed that Axis porcinus population constituted 61.31% of total
5
individuals recorded; Cervus unicolor were at 30.65%, Muntiacus muntjak at 1.51% and
Cervus eldii at 6.53% (Fig. 58, Table 3).
Population density of studied deer species in Hlawga Wildlife Park
The highest population density of Cervus unicolor was (4.65 sambar/ km2) recorded
in transect 6 during rutting time (December, 2019). The second highest population density of
Cervus unicolor was (2.72 sambar/ km2) recorded in transect 3 in December, 2019 (Table 4).
During the non rutting season (June, 2019), the highest population density of Cervus
unicolor (1.92 sambar/km2) was investigated in transect 6 and the second highest population
density of Cervus unicolor (1.60sambar/km2) in transect 3 was recorded (Table 5).
The population densities of Axis porcinus as the largest (10.42 hog deer/km2) in
transect 3 and the second largest (6.89 hog deer/km2) in transect 2 were recorded in rutting
season (October, 2019) (Table 6).
The highest population density of Axis porcinus was recorded (4.65 hog deer/ km2) in
transects 3. The second highest population density of Axis porcinus was found (3.85 hog
deer/km2) in transect 2 during non rutting season (April, 2019) (Table 7).
The population density of Cervus eldii (1.28 deer/km2) in semi-captive condition at mini
zoo was found equally both rutting time and non rutting time. Population density of Hog deer
in transect 5 was (0.48 hog deer/km2).
The population density of Muntiacus muntjak was (0.48 barking deer/km2) recorded
in transect (2) and it was constant in study period.
The population densities of Cervus unicolor, Axis porcinus and Muntiacus muntjak
were compared by each transect and time (Fig 5, Table 8).
Sex ratio of studied deer species in Hlawga Wildlife Park
The sex ratio for males to females of Cervus unicolr was 1 male: 2.84 females and
females to calves was 18 females: 1 fawn (Table 8).
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The sex ratio for males to females of Axis porcinus was 1 male: 1.16 females and
females to calves was 14.4 females: 1 fawn (Table 8).
The sex ratio for males to females of Muntiacus muntjak was 1 male: 2 females and
female to calves was 2females:0 fawn (Table 8).
The sex ratio for males to females of Cervus eldii was 1male:0.71 female and female
to calves was 5:1 (Table 8).
Cause of death in studied species
According to data aspect of cause of death in deer species from the Department of
Animal Conservation, Hlawga Wildlife Park, three bucks for antler fighting, four of does for
predation, three of does for abortion and two of does for accident were died.

Table 1 Monthly population number of adult and calves of sambar in Hlawga Wildlife Park
Population
component

Ja
n

Feb

Mar

April

May

Jun

Jul

Aug

Sept

Oct

No
v

De
c

Mean and
standard
deviation

Male

18

14

10

5

5

7

12

15

15

16

17

19

12.75±4.88

Female

51

50

50

50

48

34

36

45

48

50

52

54

47.42±6.26

Calves

1

1

1

1

1

1

1

3

3

3

3

3

1.83±1.03

Total

60

65

61

56

54

42

49

63

66

69

72

76

61.08±10.04

Months /2019

6

Table 2 Monthly population number of adult and calves of hog deer in Hlawga Wildlife Park
Population
component

Months/2019
Aug

Sept

Oct

Nov

Dec

Mean and
standard
deviation

Jan

Feb

Mar

April

May

Jun

Jul

Male
Female
Calves

58
61
2

53
58
2

42
58
2

40
50
2

51
62
5

58
64
5

56
65
5

56
65
5

60
72
5

64
72
3

60
70
3

60
68
3

54.83±7.32
63.75±6.48
3.5 ±1.38

Total

121

113

102

92

118

127

126

126

137

139

133

131

122.08±14.05

Table 3 Summary of population number of deer species (%) at the Hlawga Wildlife Park
(2019)
Sr.
No.

1
2
3
4

Name of study species

Cervus unicolor
Axis porcinus
Muntiacus muntjak
Cervus eldi
Total

Mean and
standard
deviation
individual
61.08 ± 10,04
122 .08 ± 14.05
3±0
13 ± 0
199

% of total
deer species

30.65
61.31
1.51
6.53
100
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80

60

Female

30

Calves

20
10

60
Female

50
40

Calves

30
20
10

0

Dec

Oct

Nov

Sept

Jul

Aug

Jun

May

Mar

Month

April

Jan

Feb

0

Jan
Feb
March
April
May
June
July
Aug
Sept
Oct
Nov
Dec

Number of individuals

40

Male

70

Number of individuals

Male

50

Month

Fig.4 Monthly population number of
Hog deer in Hlawga Wildlife Park
in 2019

Fig.3 Monthly population number of sambar
in Hlawga Wildlife Park in 2019

Table 4 Group structure and population density of sambar (Cervus unicolor) along transects
at different sites in rutting season (December, 2019)
Study
sites

Transect

A

1

B

2
3

C

4

D

5
6

Location

Group component

Total
number

Population density
(individuals/km2)

Males

Females

calves

E

2

5

1

8

1. 28

E

2

6

0

9

1.28

E

5

12

0

17

2.72

E

2

4

0

6

0.96

N17°02' 35.8" E
96°38.3"
N17°02' 35.8" E
96°38.3"

2

6

0

8

1.28

6

21

2

29

4.65

N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"

Table 5 Group structure and population density of sambar (Cervus unicolor) along transects
at different sites in non rutting season (June, 2019)
Study
sites

Transect

A

1

B

2
3

C

4

D

5
6

Location

N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"

Group component

Total
number

Population density
(individuals/km2)

Males

Females

calves

E

1

4

1

6

0.96

E

1

6

0

7

1.12

E

2

8

0

10

1.60

E

0

0

0

0

0

E

1

5

0

6

0.96

E

2

10

0

12

1.92
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Table 6 Group structure and population density of Hog deer (Axis porcinnus) along transects
at different sites in rutting season (October, 2019)
Study
sites

Transect

Location

Group component

Total
number

Population density
(individuals/km2)

Males

Females

calves

A

1

N17°02' 35.8" E
96°38.3"

5

8

1

14

2.24

B

2

N17°02' 35.8" E
96°38.3"

20

22

1

43

6.89

3

N17°02' 35.8" E
96°38.3"

30

34

1

65

10.42

C

4

D

5

8

6

N17°02' 35.8" E
96°38.3"
N17°02' 35.8" E
96°38.3"
N17°02' 35.8" E
96°38.3"

5

6

0

11

1.76

0

0

0

0

0

5

4

0

9

1.44

Table 7 Group structure and population density of Hog deer (Axis porcinnus) along transects
at different sites in non rutting season (April, 2019)
Study
sites

Transect

A

1

B

2
3

C

4

D

5
6

Location

Group component

Total
number

Population density
(individuals/km2)

Males

Females

calves

E

5

6

1

12

1.92

E

10

14

0

24

3.85

E

10

18

1

29

4.65

E

8

8

0

16

2.56

N17°02' 35.8" E
96°38.3"
N17°02' 35.8" E
96°38.3"

0

0

0

0

0

7

4

0

11

1.76

N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"
N17°02' 35.8"
96°38.3"

Table 8 Summary of population densities of Cervus unicolor, Axis porcinus and Muntia
muntjak along transects at different sites in rutting and non rutting time (2019)
Study
site

Transect
No.

Population density
(individual/km2)
of
Cervus unicolor
December
June
1.12
0.96

Population density
(individual/km2)
of
Axis porcinus
October
Apirl
2.24
1.92

Population density
(individual/km2 )
of
Muntia muntjak
December June
0
0

A

1

B

2

1.28

1.12

6.89

3.85

0.48

0.48

3

2.72

1.60

10.42

4.65

0

0

C

4

1.12

0

1.76

2.56

0

0

D

5

1.28

0.96

0

0

0

0

6

4.65

1.92

1.44

1.76

0

0
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Cervus
unicolor
December
Cervus
unicolor June

12

2%7%

30%

Axis
porcinus
Muntiac
us
muntjak
Cervus
eldi

61%

10
8

Population density
(individual/km2 )

Cervus
unicolor

Axis porcinus
October

6

Axis porcinus
April

4
2
0
1

2

3

4

5

Transet No.

Fig. 5 Percentage of population number of
recorded deer species from Hlawga
Wildlife Park (2019)

6

Muntia
muntjak
December
Muntia
muntjak June

Fig.6 Comparison of population density of
population densities of Cervus
unicolor, Axis porcinus and Muntia
muntjak along transects at different
sites in rutting and non rutting time (2019)
Table 9 Comparison of sex ratio and female to found ratio of four deer species at Hlawga
Wildlife Park in the study period
Species

Number of individuals
Male
Female
fawn

Male to
Female

Female
to fawn

Cervus unicolor

19

54

3

1: 2.84

18 : 1

Axis porcinus

62

72

5

1: 1.16

14.4 :1

Muntiacus muntjak

1

2

0

1: 2

2:0

Cervus eldii

7

5

1

1: 0.71

5:1

A. Cervus unicolor
(adult male)

D.Mumtiacus muntjak
(adult male)

B. Cervus unicolor
(adult female)

C. Axis porcinu
(adult male)

E. Mumtiacus muntjak
(adult female)

F. Cervus eldii
(adult male)

Plate 1 The studied deer species from Hlawga Wildlife Park
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Discussion
Porwal (1966) stated that the moist mixed forest has given good condition for food
and shelter for deer species. The present study areas includes lakes and streams as water
resources, and grassland, shrubs, herbs, trees and supplementary feeding sites as food
sources. Sambar and Hog deer dispersed in small groups (4-15 individuals) near the grassland
and particularly slightly concentrated around the supplementary feeding sites. The social
structure among the females was found more peaceful and friendly. There can be seen several
females with their fawns in a herd. At the supplementary feeding sites Cervus unicolor
(Sambar) and Axis porcinus (Hog deer) were found together in mixed herds. This indicated
that the two species are able to exist in the same habitat as there is different niche preference.
The population abundance of Axis porcinus (Hog deer) was recorded as the highest in
the present study. So Hog deer was the dominant species among the deer species in Hlawga
Wildlife Park. According to the studied data information from transects in studied areas,
density of Axis porcinus( Hog deer) was recorded as the largest in study site (B) and Hog
deer were not found in study site (D). Although Sambar were co-existed with Hog deer in
study site (B), their population number and population density could not exceed those of Hog
deer. Sambar deer dominated in number at study site (D). In this study site (D) the Hog deer
placed sparsely. This result could be considered that, the study site (C) was recognized as a
buffer zone or discriminated space for Hog deer.
Bigalke (1974) proposed that density is influenced by spacing behavior. The solitary
habit is closely associated with the occupation of closed environment where it is difficult for
animal to maintain contact with one another.
In this research, population number of adult male and female of all deer species
(except three individuals of Barking deer and the herd of Eld’s deer) were declined smoothly
from December to March. Cause of population decrease from December to March was the
leave of pregnant females and venerable antler casting males from the herd.
Such changes in group size of more social species were found in fallow deer in the
New forest in England. Fallow deer are seasonal breeder, with the rut occurring during
October to December and most birth during June and July. Female groups ever stay together
during the rut, forming the harem; or visiting stands as a unit; but the grouping tendency
disappear more as the time for birth of next fawn approaches (Jackson, 1974).
Male of social species leave the bachelor herds and become rather solitary, regoing
the groups only when growth of the new antlers is well advanced (Putman, 1988).
Further support for such a suggestion that the peak rutting season of red deer, sika
deer and fallow deer occur between the end of September and the end of November, young
are born between the end of May and mid-June, a few stragglers continuing to produce live
offspring until the end of July. The males cast their antlers in April, May and growth of the
new antlers is complete by late June (Prater, 1954).
These findings were in agreement with the finding of this present study. According to
the literatures rutting time of all nearly deer species began in October and lasted in
December. Although the present study began at the end of rutting time, later there was
experienced the whole of rutting time. Because males and females of deer species collected in
rutting stands, the population number in a group was increased in December. Another reason
for decline number in a herd was the casting of antlers in bucks. Many Sambar and Hog deer
bucks casted their antlers after rutting season. During the antler shedding, bucks left from
their herds and tended to be solitary because they were vulnerable without antlers. Timing of
antler-drop may vary, but in an average season, some Sambar males shed their antlers in late
December and most have shed them early March. Cast of antlers of Hog deer found in this
study at all transects of study site in April, 2019.
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In the present study the population numbers of sambar fawns were in increase and those
of hog deer fawn in decrease. It is estimated that when the fawns of sambar were strong
enough they joined together their mother’s herd from their concealed birth shelters; the
population number of group was increase. If there is increase in number of death in hog deer
fawns the population numbers will decline.
In the Hlawga Wildlife Park, antler fighting was represented as more important cause
of mortality for male cervids than the other reasons. The frequency of rutting injuries is
known to be high in other deer population. So present study agrees with the records by
Cutton-Brock(1982). He said that among adult males, fighting for territories, rutting stands or
harems is an additional source of mortality. He also estimated that in Rhum some 25 percent
of all red deer stags over the age of five years show some sign of injury during the rut each
year, and up to 6 percent were permanent injury; since most stags rut for perhaps three to five
years during their life time, as many as 20 percent may sustain permanent injury during their
life.
Predation and abortion were equally important cause of death for female cervids. The
major predators of does and fawns at Hlawga Wildlife Park were dogs; they entered into Park
from the near villages and yards at night. According to the information from the Conservation
Department of Hlawga Wildlife Park antlerless and small sized hog deer does and a poorly
weakness muntjac fawn were killed by dogs within three years (2017-2019). So the core area
where living animals should be surrounded by more sufficient security fence and take care by
staff of Park. This assumption coincided with following two authors.
Demarais and Strickland (2011) stated those females always defenseless and that
males are defenseless once their antlers have shed at during the antler growing phase.
For many cervids, predation on calves is especially important in limiting population
size (Putman, 1988).
The unavailability of water also may affect the population density. Deer are reported
to require free water regularly during period of high ambient temperatures and low
availability of succulent vegetation (Short, 1981). He suggested that a suitable ecological
condition with a sufficient water supply is important for deer species in captive conditions.
Although the natural resources of water are available throughout year in the present study
area, available water quality should be maintained to without contamination of waste and
toxic water.
According to the sex ratio and female to fawn ratio in this Hlawga Wildlife Park, the
doe population exceeds not only the buck population but also the fawn population. Because
the fawn population ratio was less than doe population as seven or eight times the future
population of all deer species in this park could not increase dramatically. In most species,
males have shorter life spans than females and this is likely a result of intersexual
competition for mates and the solitary dimorphic males, resulting in increased risk of
predation (Toigo and Gailland, 2003).
Because the Eld’s deer existed in semi-captive condition in moat at mini zoo, the
population numbers of Cervus eldii were not in increase. All deer species experienced some
habitual disturbances by human recreational activities at picnic site (3)/ (transect 5) and no
Hogdeer were found there. Hence, human disturbance should be managed. Habitat
destruction or fragmentation on its own can also result in population decline. Further
management must combine changes with habitat manipulation, halting habitat erosion,
perhaps even designing a re-creating compatible habitat.
So the main reason for conservation of deer population was sufficient effective food
(artificial and natural) and water availability, reduce of predators, anti- disturbances in their
habitats and control infestation of pest. Finally the present study concluded that Hlawga
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Wildlife Park has rather a favorable ecosystem for the deer species on display; they seem to
be well adapted to their wildlife environments.
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Seasonal Abundance of Some Insect Pests and Predators on
Chrysanthemum Plants in Nawaday Quarter
Thein Thein Htay1 Khin San Nwe2

Abstract
The investigation on the insect pests of Chrysanthemum plants was carried out at
Chrysanthemum garden located in Nawaday Quarter, Pyay Township, Bago Region. The study
period lasted from December, 2017 to August, 2018. A total of 28 insect pests and predator
species, belonging to 27 genera under 18 families of seven orders were recorded in this area.
Among 28 species, eight species were found to be predators. These were arranged into
systematic order, descriptions with photos and differentiated the recorded species into pests
and predators. In this study, the Order Hemiptera was found to be the largest consisting of
(35.71%) species composition in all the study sites. The lowest number of only one species
was found in Order Hymenoptera (3.57%). The highest total number of 1725 individuals
Macrosiphoniella sanborni and the lowest, Hypomeces squamosus 19 individuals were
recorded during the study period. The largest total number of 374 individuals (predators) was
found in Oxyopes javanus and the lowest; Aleiodes indiscretus 27 individuals was recorded
during the study period.
Key word: Pets and predators, Chrysanthemum plants, Species composition, Abundance

Introduction
Insects are found in all types of environment and they occupy little more than two
thirds of the known species of animals in the world. Many of them fed on all kinds of plants
including crop plants, forest trees and medicinal plants. Insects inflict injury to plants and
stored products either directly or indirectly in their attempts to secure food. The insects were
graded as major and minor on the basis of their number per plant and extent of crop damage.
The insects cause less than 5% damage are not considered as pests. The insects cause damage
between 5-10% are called minor pests and those that cause damage above 10% are
considered as major pests (Navarajan Paul, 2007).
Insects are the most abundance form of animal life on the earth. They have been on
the earth over 250 million years and seem destined to remain. Insects may be harmful to
humans and cause great economic loss by damaging agricultural crops and other valuable
plants. They transmit bacteria, fungi, viruses that produce disease of plants. Any animal
causing harm or damage to man, animals, crops or possessions even if fruit causing
annoyance is termed pest. From an agricultural point of view, an animal or plant out of
content is regarded as a pest (Davidson and Lyon, 1979).
Pests with chewing mouthparts feed on all parts. These pests tear or cut, then chew
and swallow bits of tissue leaving a ragged leaf or flower margin in the process. Insects with
piercing and sucking mouth parts pierce the leaves, flower, roots or stem with sharp, needle like structure (Smith, 2003).
The predators play a vital role in limiting the distribution and abundance of the pests.
Various members of the family Syrphidae, as larvae utilize the larvae of the aphids as their
source of food, are important insect predators (Hill, 1983).
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Insect pests have natural enemies such as other insects and spiders, and it is therefore
very important to correctly identify insect species before attempting any control measures in
a crop. Identification will enable the pest status of the assessed. Before using control
measures, you need to justify control tactics. Unfortunately, farmers often try to control
insects because they have no information of biological control of pests (Waterhouse, 1993).
Entomophagus insects can readily be utilized as control agent in biological control
programme. There are two major groups of entomophagus insects, predators, and parasitoids.
Predators feed on all stages of the prey, egg (nymph) pupae, and adults, and each predator
requires a number of individuals to enable it to reach maturity (Dent, 1991).
Many cultivars of Chrysanthemum plants were cultivated in Nawaday Quarter, Pyay
Township. The insect pests on Chrysanthemum plants have not been recorded in this area.
Therefore, the present study was conducted with the following objectives:
-

to identify the insect pests and predators on Chrysanthemum plants

-

to observe the species composition of insect pests and predators

-

to examine the abundance of the insect pests and predators
Materials and Methods

Study area and study sites
The investigation on the insect pests of Chrysanthemum plants was carried out at
Pyay Township, Bago Region. The study sites I and II are located at Nawaday Quarter, Pyay
Township (Plate 1). Site I is situated between Latitude 18˚ 48ˈ26ˈ̍ North and Longitude
95˚13ˈ56 ˈ̍ East. Site II is also located between Latitude 18˚48ˈ33 ̎ North and Longitude
95˚13ˈ56 ̎ East (Plate 2).
Study period
The study period lasted from December, 2017 to August, 2018.
Materials
The collection materials included hand lens, insect collected nets, a spreading board,
forceps, paper envelops and plastic containers. Some of the pests (especially caterpillars and
ladybird beetles) collected at nymph or larval stages were reared in the rearing boxes until the
adults emerged. Large specimens were killed in a jar with closely fitting lid using a volatile
toxicant such as 70% alcohol.
Methods
The adult specimens were collected by means of insect nets, some adult and larvae
were picked by hand and kept in plastic boxes. These insect pests were collected while
resting or feeding on all parts of plant by hand picking. Collection date, size and color of
specimens were labeled on plastic boxes.
Field observation
Monthly collection of specimens was carried out twice a week. Each kind of collected
specimens was kept in separate plastic containers and brought back to laboratory for
identification and further study. Observed pest species in the fields and damaged or infested
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parts of the plant were noted down and photographs were taken with Camera as soon as
possible.
Measuring of specimens
Measurement of the length of collected specimens was taken to the nearest
centimeters using the scaled ruler.
Identification insect pests and predators
The specimens were identified physical appearances of insects and recorded the size,
antennae, coloration and the patterns on the wings. Identification of pest species was
conducted according to Hill (1983) and Borror et al. (1992).
Data analysis
The recorded data were analyzed by using Microsoft Office Excel (2010).

Plate 1 Location map of the study area(Source: Google earth, 2018)

A. Site I (Chrysanthemum plants)

B. Site II (Chrysanthemum plants)

Plate 2 Study site
Results
A total of 28 insect pests and predator species belonging to 27 genera under 18
families of seven orders were recorded on Chrysanthemum plants in Nawaday Quarter, Pyay
Township, Bago Region. Out of 28 species, eight species were recorded as predators (Table
1) (Plate 3, 4 and 5).
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Species composition of recorded insect pest and predator species on Chrysanthemum
plants
In the present study, the species composition of the order Hemiptera was found to be
the highest consisting of ten species (35.71%) followed by eight species (28.57%) in order
Coleoptera, three species (10.71%) in order Lepidoptera and two species (7.14%) in order
Araneae, Diptera and Orthoptera respectively. The order Hymenoptera was observed to be
the lowest consisting of only one species (3.57%) (Fig.1).
Araneae
Hemiptera
7.14%
10.71%
3.57%

35.71%

Coleoptera
Hymenoptera

Diptera
Lepidoptera

7.14%
28.57%

7.14%

Fig. 1 Species composition of insect pests and predators in respective orders
Seasonal abundance of insect pests and predators on Chrysanthemum plants
In site I, the highest number of 855 individuals
were counted in February, followed by
E
733 individuals in January, 360 individuals in December, 281 individuals in March, 213
individuals in May, 195 individuals in April, 134 individuals in June, 129 individuals in July
and the lowest number of 108 individuals were found in August.
The result of monthly abundance indicated that in site II, the highest number of 476
individuals in February, followed by 464 individuals in January, 212 individuals in
December, 165 individuals in March, 135 individuals in May, 121 individuals in April, 106
individuals in June, 70 individuals in July and the lowest number of 69 individuals were
found in August (Table 2).
In site I, the highest number of 237 predators was accounted in February, followed by
177 predators in January, 153 predators in March, 84 predators in May, 71 predators in April,
49 predators in December, 36 predators in June, 12 predators in July and the lowest number
of nine predators was that of August.
In site II, the highest number of 184 predators was found in January, followed by 170
predators in February, 91 predators in March, 59 predators in May, 50 predators in April, 35
predators in December, 18 predators in June, 13 predators in July and the lowest number of
eight predators in August.
Among the insect pests, the maximum total number of 1725 individuals was that of
Macrosiphoniella sanborni and the minimum of 19 individuals was Hypomeces squamosus.
The maximum total number of 374 individuals (predators) was found Oxyopes javanus and
the minimum, Aleiodes indiscretus 27 individuals was recorded during the study period
(Table 2).
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Table 1 Recorded insect pests and predators on Chrysanthemum plants
No
1
2

Order
Araneae

Family
Oxyopidae

Coleoptera

Chrysomelidae

Coccinellidae

3

Diptera

4

Hemiptera

Curculionidae
Syrphidae
Agromyzidae
Membracidae
Pentatomidae

Geocoridae
Aphididae

5
6

Hymenoptera
Lepidoptera

7

Orthoptera

Pseudococcidae
Reduviidae
Miridae
Braconidae
Crambidae
Noctuidae
Pyrgomorphidae
Gryllidae

Scientific name
Oxyopes javanus
Peucetia viridans
Aulacophora foveicollis
Aulacophora nigripennis
Monolepta signata
Phyllotreta striolata
Coccinella transversalis
Cheilomenes sexmaculata
Epilachna duodecastigma
Hypomeces squamosus
Syrphus ribesii
Liriomyza trifolii
Oxyrachis tarandus
Nezara viridula
Eysarcoris guttiger
Agonoscelis nubila
Geocoris pallens
Macrosiphoniella sanborni
Aphis gossypii
Maconellicoccus hirsutus
Pselliopus cinctus
Creontiades dilutus
Aleiodes indiscretus
Spoladea recurvalis
Helicoverpa armigera
Spodoptera litura
Atractomorpha crenulata
Metioche vittaticollis

Common name
lynx spider
Green lynx spider
Red pumpkin beetle
pumpkin beetle
White-spotted leaf beetle
Striped flea beetle
Transverse ladybird
Six-spotted ladybird
Twelve- spotted ladybird
Gold- dust weevil
Hoverfly
Chrysanthemum leaf miner
Darked tree-hopper
Green shield bug
Two-spotted sesame bug
Stink bug
Western big-eyed bug
Chrysanthemum aphids
Melon aphids/ greenfly
Mealy bug
Assassin bug
Green mirid
Braconid parasitoid wasps
Beet webworm moth
Cotton bollworm
Cotton leaf worm
Tobacco grasshopper
Silent leaf runner cricket

Mainly infested parts
Predator
Predator
Leaves and flowers
Foliage and flowers
Leaves and flowers
Foliage and flowers
Predator
Predator
Leaves
Leaves
Predator
Leaves and foliage
Leaves, stems and buds
Shoots and flowers
Leaves, stems and buds
Stems, leaves and foliage
Predator
Leaves, flowers and stems
Leaves, stems and bugs
Leaves, stems and flowers
Predator
Flowers
Predator
Leaves, flowers and buds
Flowers and leaves,
Flowers and leaves
Foliage, leaves and stems
Leaves and flowers

Pest status
Major
Minor
Minor
Minor
Major
Major
Minor
Major
Minor
Minor
Major
Major
Major
Minor
Major
Major
Major
Major
Major
Major
Minor
Major
Minor
Major
Major
Major
Minor
Major
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A. Oxyopes javanus

130

B. Peucetia viridans

C. Aulacophora foveicollis

D. Aulacophora nigripennis

E. Monolepta signata

F. Phyllotreta striolata

G. Coccinella transversalis

H. Cheilomenes sexmaculata

I. Epilachna duodecastigma

J. Hypomeces squamosus

Plate 3 Recorded insect pests and predator species of Order Araneae and Order Coleoptera
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A. Syrphus ribesii

B. Liriomyza trifolii

C. Oxyrachis tarandus

D. Nezara viridula

E. Eysarcoris guttiger

F. Agonoscelis nubila

G. Geocoris pallens

H. Macrosiphoniella sanborni

I. Aphis gossypii

J. Maconellicoccus hirsutus
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Plate 4 Recorded insect pests and predator species of Order Diptera and Order Hemiptera
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A. Pselliopus cinctus

B. Creontiades dilutus

C. Aleiodes indiscretus

D. Spoladea recurvalis

E. Helicoverpa armigera (adult) (larva)

F. Spodoptera litura (adult) (larva)

G. Atractomorpha crenulata

H. Metioche vittaticollis
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Plate 5 Recorded insect pests and predator species of Order Hemiptera, Hymenoptera, Order
Lepidoptera and Order Orthoptera
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Table 2 Seasonal abundance of insect pests and predators on Chrysanthemum plants

No

Order

1

Insect pests
Coleoptera

2
3

4

5

Species

Cold season
Dry season
Wet season
Dec
Jan
Feb
March
April
May
June
July
August
Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2 Total

A. foveicollis
3
0
1
1
0
2
6
4
10 14 16
8
16 11 14
A. nigripennis
0
0
8
1
11
2
18 17
8
4
11
7
13
5
7
M. signata
5
0
57 49 51 47 32 12 20 29 13
8
0
0
0
P. striolata
0
0
21 14 13
9
27 18 13
9
9
11
0
0
0
E.dodecastigma 0
0
0
1
0
0
0
0
0
0
0
0
6
4
7
H. squamosus
0
0
0
0
0
0
0
3
0
0
1
1
0
0
5
Diptera
L. trifolii
12
9
25 12 31 26 15 12 11
8
6
8
4
2
0
Hemiptera
O. tarandus
12
7
5
17 16 12 12
5
6
3
2
1
0
0
0
N. viridula
0
0
2
2
0
0
0
1
0
0
0
0
0
0
3
E. guttiger
0
0
3
6
12
9
18 11 15
8
8
4
5
3
8
A. nubila
0
0
0
0
0
0
0
0
0
0
4
1
16
7
23
M. sanborni
200 112 435 208 489 191 54 36
0
0
0
0
0
0
0
A. gossypii
98 56 105 96 145 105 37
8
0
0
0
0
0
0
0
M. hirsutus
0
0
1
3
0
0
16
7
92 22 112 66 63 71 32
C. dilutus
0
0
0
3
4
11
1
1
0
0
0
0
0
0
4
Lepidoptera S. recurvalis
11 23 28 35 33 28
0
0
0
0
0
0
4
1
11
H. armigera
0
0
0
0
0
0
8
4
11
9
14 11
0
0
4
S. litura
11
5
23
8
15
3
9
7
4
2
0
0
0
0
7
Orthoptera A. crenulata
2
0
5
0
11
0
15
8
5
13 17
9
0
0
0
M. vittaticollis
6
0
14
8
24 31 13 11
0
0
0
0
7
2
4
Total
360 212 733 464 855 476 281 165 195 121 213 135 134 106 129

11
4
0
0
2
2
0
0
11
6
0
0
0
18
0
6
3
5
0
2
70

17
9
0
0
9
6
0
0
5
6
17
0
0
14
2
9
2
5
0
7
108

13
6
0
0
4
1
0
0
9
4
4
0
0
13
1
4
4
2
0
4
69

147
131
323
144
33
19
181
98
33
126
72
1725
650
530
27
193
70
106
85
133
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Table 2 Continued

No

1
2
3
4
5

Order
Predators
Araneae

Species

O. javanus
P. viridans
Coleoptera
C.transversalis
C.sexmaculata
Diptera
S. ribesii
Hemiptera
G. pallens
P. cinctus
Hymenoptera A. indiscretus
Total

Cold season
Dry season
Wet season
Dec
Jan
Feb
March
April
May
June
July
August
Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site Site
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2 Total
13
2
4
13
6
11
0
0
49

9
0
3
14
1
8
0
0
35

49 71 68 57 41
6
9
3
14
4
17 14 29 15
9
44 62 51 32 27
15
9
18 13 23
37 14 59 31 22
8
5
5
5
18
1
0
4
3
9
177 184 237 170 153

22
0
6
13
18
12
13
7
91

14
0
5
18
17
16
0
1
71

11
1
2
14
11
11
0
0
50

9
0
7
35
19
12
0
2
84

4
0
5
29
14
7
0
0
59

4
0
4
11
8
9
0
0
36

2
0
2
6
4
4
0
0
18

0
0
0
0
5
7
0
0
12

0
0
0
0
4
9
0
0
13

0
0
0
0
3
6
0
0
9

0
0
0
0
3
5
0
0
8

374
39
122
369
191
280
54
27
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Discussion
The present study, a total of 20 species of insect pests belonging to 13 families of five
orders and a total of eight species predators belonging to six families under five orders were
recorded from Chrysanthemum plants, in Nawaday Quarter, Pyay Township. Chit Su Win
Maung (2016) recorded that a total of seven species of insect pests belonging to six families
of four orders, three species of predators belonging to two families to two orders were
recorded from Chrysanthemum plants in Patheingyi Township, Mandalay Region. Especially,
more 13 species of insect pests and six species of predators were recorded than that of Chit
Su Win Maung’s finding. Yu Yu Hnin (2015) also described that a total of 25 species which
comprise 20 families under 11 orders of insect on cropland was recorded in Nawaday
Quarter, Pyay Township. The insect pests were more abundant on cropland by Yu Yu Hnin
(2015) than that of this finding.
In the Order Diptera, Liriomyza trifolii of family Agromyzidae were recorded as
minor pests and found in November, 2015 to January, 2016. The population of L. trifolii was
recorded 1.89% on Chrysanthemum plant (Chit Su Win Maung, 2016). San San Yi (2009)
recorded that L. trifolii population was only occurred in November, 2008 at nearly harvest
time. Mau and Kessing (1991) described that the leaf miner occurred throughout the year, but
peak numbers coincide with warm, dry weather. In contrast, L. trifolii of family
Agromyzidae was not found all the time during the study period. It was only observed
commonly in February of cold season. This may be due to the different climatic conditions.
In the study area, three Lepidoptera pests: Spoladea recurvalis, Helicoverpa armigera
and Spodoptera litura were more infested than the others and gave economic losses. It is
considered that being dominantly phytophagous, the Lepidoptera contribute substaintially to
the economic losses suffered by growers as stated by Waterhouse (1970).
San San Yi (2009) stated that natural enemies: lizards, spiders, assassin bugs, syrphid
fly larvae, parasitic wasps, lady bird beetles and ants were feeding on the aphids and
caterpillars. In the present study, eight species of predators: spiders, lady bird beetles, hover
fly larvae, assassin bugs, big- eyed bugs and parasitic wasps were found to be feeding on the
aphids, small insects and caterpillars. This finding coincides with San San Yi (2009)’s
findings.
In the present study, the order Hemiptera was found to be the highest species
composition and the lowest species composition in order Hymenoptera during the cold
season. Myint Myint Khaing (2007) observed the highest species composition was that of the
order Lepidoptera, followed by Hemiptera and Coleoptera and the lowest, in orders
Orthoptera and Hymenoptera. Among the recorded species, the family Pentatomidae was
found to be the largest species composition in all the study sites during the cold season. In the
present study, the family Chrysomelidae was found to be the largest species composition in
all the study sites. The second largest was found in family Pentatomidae. It is not agreed with
her findings.
Myint Myint Khaing (2007) reported that the highest abundant number accounted was
that of Plutella xylostella 237 individuals and the lowest number, Aulacophora foveicollis
seven individuals were found on Chilli. The highest abundant number of 1725 individuals
was recorded Macrosiphoniella sanborni and the lowest, Hypomeces squamosus 19
individuals in the present study. It is not in agreement with the finding of Myint Myint
Khaing (2007). The abundance of Macrosiphoniella sanborni during the cold season can be
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attributed to the maximum availability of their food in the form of buds and flowers. The rate
or manner of insect development or growth may depend upon a number of factors including
the type and amount of food, moisture, temperature, photoperiod, predators and competitors
as described by Gullan and Cranston, 2000.
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Length-Weight Relationship and Condition Factor of Some Fish Species
from Twantay Canal, Twantay Township, Yangon Region
Phyu Thwe Win1
Abstract
The aim of this study was to evaluate the length-weight relationship and condition of some
fish species obtained in Twantay canal, Twantay Township, Yangon Region. Total of 360
samples were collected in twelve months with length and weight measurements carefully
taking in the laboratory. The difference in weight per unit length (b) obtained from regression
equations ranged from 3 to 3.5 while the condition factor (K) ranged from 0.39 to 1.05. The b
values showed that positive allometric and isometric growth pattern while K value indicated
Mystus gulio was in good condition. All the fish examined for each month showed a linear
relationship between weight and length. The observed differences in ‘b’ and K values may
have environmental and dietary implications with respect to time.
Key words: length-weight relationship (LWR), condition factor (K), allometric, isometric

Introduction
Fish are valuable sources of high-grade protein and other organic products. They
occupy a significant position in the socio-economic fabric of the South Asian countries by
providing the population not only the nutritious food but also income and employment
opportunities (Talwar and Jhingram, 1991).
There are 475 freshwater fish species suitable for human consumption in Myanmar
(Froese and Pauly, 2011). The family Mastacembelidae of the order Synbranchiformes
includes the genus Macrognathus. These species were found in the streams, ponds, swamp
and drainage. Mystus gulio, commonly known as long whiskered catfish, is a euryhaline fish,
occurring mostly in freshwater and has also been found to thrive in backwaters of low salinity
(Pandian, 1966). The species is also distributed in Bangladesh, India, Myanmar and Pakistan.
Polynemus paradiseus, inhibits in shallow sandy Inshore areas and entering freshwater during
spawning time (Talwar and Jhingran, 1991).

.Length-weight relationship is considered to be one of the important biological
information in order to describe mathematical relationship between variances, length and
weight. As information about length and weight attributes of growth are essential in
understanding this relation and length-weight relationship has been used in fish biology
(Costa and Araujo, 2003). Length-weight relationships can be used to predict weight from
length measurements made in the yield assessment (Pauly, 1993). Length and weight
measurements in conjunction with age data can give information on the fish stock, age
maturity, life span, mortality, growth and reproduction (Kumar et al., 2013).
The condition factor is an index reflecting interaction between biotic and abiotic
factors in the physiological conditions of fishes. Therefore, the condition factor may vary
among fish species in different locations (Blackwell et al., 2000).The condition factor (K) is
used to compare the “condition”, i.e., fatness or wellbeing of fish (Seher and Suleyman,
2012). The condition factor of fish is a parameter which is used widely in order to understand
survival, reproduction, maturity and health of fish (Le Cren, 1951), and often, it can be used
as a good indicator of water quality or general health of fish populations which are inhabiting
specific habitat of ecosystem (Tsoumani et al., 2006).
1
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The Twantay Canal is a canal that connects the Irrawaddy River and the Yangon
River in Myanmar. The 35km (22ml) canal is a heavily used short cut between the city of
Yangon and the Irrawaddy Division. The canal is named after the town of Twante, located
near the canal's mid-way point. The canal was the quickest route from Yangon to the
Irrawaddy Delta until the 1990s when roads between Yangon and Irrawaddy Division became
usable year round. The canal is still heavily used (Wikipedia, 2018).
It is very important to collect the information of length-weight relationship and
condition factor of these fish species for better scientific management and favourable
ecological condition in this study area. Thus, the present research work was carried out with
the following objectives:
- to investigate the length-weight relationship of study species
- to study condition factor of particular species.
Materials and methods
Study Sites
The present study was conducted in Twantay canal that connects the Irrawaddy River
and the Yangon River in Myanmar. The 35km canal is a heavily used short cut between the
city of Yangon and the Irrawaddy Region. It is located at 16˙46′ 8″ N and 96˙7′ 54″ E.
Study Period
The present study lasted from December, 2018 to November, 2019.
Specimen collection
A total number of 360 samples of three fish species were randomly collected from the
local fishermen at the vicinity of Twantay canal. At least ten specimens for each species were
collected monthly.
Morphological study
The total length and body weight of fish were recorded in fresh condition. Total
length (cm) of each fish was taken from the tip of the snout (mouth closed) to the extended
tip of the caudal fin using a plastic ruler. Body weight was measured to the nearest gram with
a digital balance after removing the adhered water and other particles from the surface of the
body.
Identification
The collected specimens were identified according to reference of Talwar and
Jhingran (1991). The classification of fish was followed after Jayaram (2013).
Length and weight relationship (LWR)
The length-weight relationship (LWR) was analyzed by using the following equation
W = aL (Ricker, 1975)
Where,
W
L
a
b

=
=
=
=

weight of fish (g)
total length of fish (cm)
constant (intercept)
growth exponent (slope)
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The equation was log transformed to estimate the parameters ̔and ̔ b̕ i.e. Log W = Log
a + b Log L via least square linear regression (Zar, 1996). When b is equal to three (3)
isometric pattern of growth occurs but when ̔ b̕ is not equal to 3, allometric pattern of growth
occurs, which may be positive if › 3 or negative if ‹ 3 (Thomas et al., 2003).
Condition factor (K)
The condition factor (K) was calculated by using total length and body weight data of
fish samples as follows:
K=
Where,

W

X 100

(Fulton,1904)

L3

K

= condition factor

W

= total body weight (g)

L

= total length (cm)

Statistical analysis
All data were statistically analyzed by using computer program Microsoft Excel
(2010).

A. Measuring the total length (cm)

Fig. 1 Map of the study area
(Source: Yangon Map, 2004)

B. Weighing the body weight(g) with a
digital balance
Plate 1 Materials used in the study
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Results
A total of 360 specimens of three fish species Polynemus paradiseus, Mystus gulio
and Macrognathus zebrinus belong to three families were investigated to access lengthweight relationship and condition factor. The mean total length of P. paradiseus , M. gulio
and M. zebrinus were 17.742.30, 12.152.22 and 17.683.40 respectively while the mean
body weight of P. paradiseus , M. gulio and M. zebrinus were 31.8917.30, 20.2314.56 and
23.2216.01 respectively. The regression coefficients obtained from length-weight
relationships (LWR) were presented in table 1. In all study species, there was a significant
correlation between length and weight. A plot of log weight against log length yielded a
straight line (Fig.2). This showed that there were indicative of isometric or allometric
growths differences between studied species.
The computed condition factor (K) for three fish species were shown in table 2. The
K values ranged from 0.49-0.58 in P. paradiseus, 0.93-1.13 in M. gulio and 0.34-0.42 in M.
zebrinus during study period. The lowest K value was recorded in M. zebrinus (0.39) and
highest K value was observed in M. gulio (1.05).
Table 1 Summary of length-weight relationships for the three species during study period
Total length (cm)
Species

Body weight (g)

Growth coefficient

n
Min

Max

Mean

Min

Max

Mean

a

b

R2

tg

Polynemus
paradiseus

120

14.1

25.3

17.74

14

106.3

31.89

-2.933

3.5

0.952

+A

Mystus
gulio

120

8.6

21.1

12.15

6.8

95.9

20.23

-1.993

3

0.946

I

Macrognathus
zebrinus

120

11.5

30.6

17.68

4.8

79.30

23.22

-2.499

3

0.956

I

I : isometric growth. +A: positive allometric growth, a: intercept, b:slope, R2:correlation coefficient,
tg:type of growth

Table 2 Condition factor (K) values for three fish species during study period
n

Mean total
length (cm)

Mean body
weight (g)

Mean
Condition factor (K)

Polynemus
paradiseus

120

17.74

31.89

0.54

Mystus
gulio

120

12.15

20.23

1.05

Macrognathus
zebrinus

120

17.68

23.22

0.39

Species
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log W (g)

2.00

2.50 y = 2.9968x - 1.9932
R² = 0.9463
2.00

y = 3.524x - 2.9336
R² = 0.9526

log W (g)

2.50

1.50
1.00
0.50

1.50
1.00
0.50

0.00
1.00

1.20

1.40

0.00
1.00

1.60

1.10

log L (cm)

1.20

1.30

1.40

log L (cm)

Polynemus paradiseus

Mystus gulio
2.50

log W (g)

2.00

y = 3.0566x - 2.4997
R² = 0.9567

1.50
1.00
0.50
0.00
1.00

1.20

1.40

1.60

log L(cm)

Macrognathus zebrinus

Value

4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

b

4
3.5
3
2.5
2
1.5
1
0.5
0

b
K

Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sep
Oct
Nov

K

Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sep
Oct
Nov
Months

Months

Polynemus paradiseus

Mystus gulio

4
3.5
3
2.5
2
1.5
1
0.5
0

b
K

Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sep
Oct
Nov

Value

Value

Fig.2 Length-weight relationship graph for all study species

Months

Macrognathus zebrinus

Fig.3 Monthly variation of weight per unit length (b) and condition factor (K)
of all study species
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Discussion
In the present study, the overall correlation coefficient (R2) of Polynemus paradiseus,
Mystus gulio and Macrognathus zebrinus were 0.952, 0.946 and 0.956. The weight of the fish
increases logarithmically with an increase in length and with the value of ‘b’ lying between 3
and 3.5. The value of ‘b’ usually remains constant at ‘3’ in an ideal fish, but under natural
conditions the value of ‘b’ usually ranges between 2.5 and 4 (Allen, 1938). The ‘b’ value was
calculated to find out whether the fish is growing allometrically or isometrically. If the ‘b’
value is 3.0 the growth is considered to be isometric and the increase in weight is
proportional to the cube of length. When ‘b’ is less than or greater than 3, growth in the fish
is allometric which means the fish becomes much thinner or thicker with increase in length
(Martin, 1949). Thus, the ‘b’ value decides growth pattern of the fish species. In the present
study, the ‘b’ value obtained for P. paradiseus was 3.5, M. gulio and M. zebrinus were 3, so
positive allometric and isometric had been observed. Muhammad et al., (2017) found the ‘b’
value of Mystus bleekeri as 2.49 from Indus River, Pakistan showing a negative allometric
growth and difference in the results of these studies could be attributed to the age, sex,
fecundity of the fishes, sampling methods and sampling sizes as well as the prevailing
ecological conditions in the water body at different times and different study site.
Condition factor basically represents health status of fish which is actually the result
of the interactions between biotic and abiotic factors and their effect on the physiological
condition of the fish. The variation in condition factor of fish primarily reflects its
nourishment status and state of sexual maturity (Kumary and Raj, 2016). In the present study
calculated condition factor value ranged from 0.49 to 0.58 with an average 0.54 was observed
in P. paradiseus, from 0.93 to 1.13 with an average 1.05 was found in M. gulio and from 0.34
to 0.42 with an average 0.39 was recorded in M. zebrinus (Fig 3). Since the calculated K
value was more than ‘1’ of each group, it can be concluded that the fitness of these species
was good health status of fish as well as its habitat. Muhammad et al., (2017) stated that the
K value for Mystus bleekeri as 1.35 from Indus River, Pakistan. Fluctuations in K of many
fishes were observed in relation to their reproductive cycle, feeding rhythms, physic-chemical
factors of the environment, age, physiological state or some other environmental factors
(Kurup and Samuel, 1987). Based on the length weight relationship and condition factor
results, it can be concluded that M. gulio was in good condition in this study area. The present
study for all three fish species will therefore provide useful information for sustainable
fishery management. Further studies are needed to carry out the stock assessment of other
species for their sustainable exploitation and responsible fishing.
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Biomorphometric of Aulacophora excavata (Baly,1886) and Bactrocera
cucurbitae (Coquillett, 1899) on ridged gourd, Luffa accutangula
San San Htay1, Ni Ni Maw2, Soe Soe Htwe3
Abstract
The present study was conducted to investigate occurrence of Biomorphometric of
Aulacophora excavata (Baly,1886) and Bactrocera cucurbitae (Coquillett, 1899) on ridged
gourd, Luffa accutangula
in Vegetable Fruit and Research Development Centre
(VFRDC).The study period lasted from February 2019 to December 2019. Ten plants were
randomly selected from each row of plantation. The specimens were collected once a week.
Aulacophora excavata was damaged as main pest, attacking leaves, buds flowers, developing
fruits stems roots and tender young shoots. The damage made by the larvae of cucurbit fruit
fly, Bactrocera cucurbitae the fruit unfit to consume.The life cycle of seriously made
A.excavata lasted from 28 to 60 days and B.cucurbitae lasted from 21 to 30 days under room
condition 27-32˚C and 70-80% humidity.The main measurements of eggs, larva pupa and
adult size are also shown in table.
Key word: Pests, Damages, Coleoptera, Diptera, eggs, larva, pupa, adult

Introduction
Myanmar being an agricultural country, various kinds of crops is grown by farmers
throughout the country. The cucurbitaceous plants include ridged gourd, bottle gourd, snake
gourd, pumpkin, water melon, bitter gourd, cucumber, sweet melon, etc. It is a major
importance to man as a source of food. Luffa accutangula (Linnaeus, 1877) is a tropical
vegetable plant. They are grown for their immature fruits which are eaten as vegetables; the
ripe fruit of the latter yields commercial loofah sponges (Purseglove, 1968).
Beetles are the largest order of insects (Richards, 1977). The large family of
chrysomeliday is very common and often brightly color insects. There are over 25,000
species worldwide about 1,460 species in North America (Roger, 1978). Both adults and
larvae are leaf eater (Hill, Dennis 1983). This insect pest is widely distributed all over the
Southeast Asia as well as the Mediterranean region towards the west and Australia in the
east. The adult beetles feeds voraciously on the leaf lamina making irregular holes and also
attack cotyledons and flowers. (Butani and Jotwani, 1984).
Some insects were found to be giving pronounced damage to the plant at various
stages of growth such as, Aulacophora spp, and Bactrocera cucurbitae were found to be
major pest as they gave economic damages. (Hill, 1983). In Myanmar, the grubs of pumpkin
beetle are occasionally harmful, killing off cucurbit plants by boring the stems and
destroying fruits when fully grown. (Ghosh, 1940). Fruit fly has a country wide distribution
and attacks the fruits of all types of cucurbits and is a very serious pest of most of vegetable.
(Nair,1995). Climatic factors play substantial role in the biology of any pest (Parkar, 1946
and Banerjee, 1972). Temperature, sunshine, rainfall, relative humidity and wind speed are
the important weather parameters that largely direct the activity of a given species of insects.
(Reddy, Yeshbir and Vijai, 2001). The objectives are, (1) to find out the some insect pests of
ridged gourd, Luffa acutangula, (2) to observe the damage made by some insect pests, (3) to
find out the biology of Bactrocera cucurbitae and Aulacophora excavata.
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Materials and Methods
Study site
The present study was conducted at Vegetable and Fruit Research and Development
Centre (VFRDC) at Hlegu, Yangon Division, located between 17° 09.435' N latitude and 96°
17.205' E longitude. (Fig.1)
Study period
The study period lasted from February 2019 to December 2019.
Specimen collection

W

The study site was visited weekly in the morning when the insects are most active and
are captured by nets and gently transferred into the carrying plastic box. Collected beetles,
eggs, larvae and pupae were individually placed in plastic rearing box kept under room
condition 27-30˚C and 70-80% RH to study the development stages. The developments of
eggs, larval, pupa stages and adults were studied and recording daily. (Plate 1)
Rearing of collected specimen
Fleshy collected eggs were kept in plastic boxes and checked daily under laboratory
condition. When the newly hatched larvae from the eggs, they were gently transferred into a
plastic box with perforated lid moistened tender leaves of the host plants and water are
provided for the growing larvae. A minimum five larvae of early stages from first to fourth
stages were reared in each box. The rearing boxes were cleaned daily before providing then
with new food source. (Plate1)
Identification of species
Identification of the insect pest species was followed after Ghosh (1940), Borror and
Delong (1976), Roger (1978), Hill (1983), Nair (1995) and Morris and Waterhouse (2001)

Fig. 1 Map of study site (Hlegu Township)
(Source: Survey Department)
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(A) Ridged gourd plant

(B) Plastic boxes

Plate 1. Plantations of ridged gourd and plastic boxes
Results
Systematic position
Phylum

-

Arthropoda

Class

-

Insecta

Order

-

Coleoptera

Family

-

Chrysomelidae

Genus

-

Aulacophora

Species

-

Aulacophora excavata Baly, 1886.
(Blue-black pumpkin beetle)

Order

-

Diptera

Family

-

Tephritidae

Genus

-

Bactrocera

Species

-

Bactrocera cucurbitae Coquillett, 1899
(Melon fruit fly)

Biomorphometrics of Aulacophora excavata
The pumpkin beetle, A. excavata is a major pest of ridged gourd. The beetle lays eggs
singly or in batches in the moist soil around the base of the food plants. The grub bores into
the roots and stems and later into the leaves and fruits. The beetle attacks and bites making
holes in the leaves of seedling which may be killed. The damage is caused mainly by the
adult beetles which feed extensively on the leaves, flowers and fruits making holes and
causing death or retardation of growth. The damage done by grub to the seedling is serious.
Egg
The eggs are laid singly or batches on the leaves of the host plants. They were small
spherical or rounded and yellow-orange in colour. Each measured 0.55 ± 0.05 mm in length
and 0.55 ± 0.05 mm in width. The egg period lasted for 10.0 ± 4.0 days (Fig 2, Plate 2 (A),
Table 1)
First larva
Egg hatching out active to pale yellowish or white colour larvae. 1.3 ± 0.3 mm in
length and 0.35 ± 0.05 mm in width. Narrow and tiny cylindrical in shape. It moved on the
leaves. Feeding on the leaves. Lived for 3.5 ± 0.5 days (Fig 2, Plate 2 (B), Table 1).
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Second larva
Pale yellow or creamy white colour and cylindrical in shape. Still feeding on tissue of
leaves, 3.0 ± 1.0 mm in length and 0.65 ± 0.15 mm in width. Lived for 5.0 ± 1.0 days (Fig 2,
Plate 2 (C), Table 1).
Third larva
Cylindrical and elongated body with pale yellow colour, narrowing slightly anteriorly
and posteriorly. The head is pale brown. 7.5 ± 2.5 mm in length and 1.2 ± 0.2 mm in width.
They bore through leaves tissue, stem and developing fruits. Black line was observed
through translucent cuticle. Lived for 5.5 ± 1.5 days (Fig 2, Plate 2 (D), Table 1).
Fourth larva
Cylindrical and elongated body with pale yellow colour, especially obvious on the
upper surface. The head is narrower and gradually broadens at the posterior end. The head is
pale brown. 11.0 ± 1.0 mm in length and 1.4 ± 0.2 mm in width. Internal black line distinct.
The larvae bore into the roots, young stems, fruits and also feed on leaves layings on the soil.
The larva enters the soil to moult and also to pupate. Lived for 5.5 ± 1.5 days (Fig 2, Plate 2
(E), Table 1).
Prepupa
Short and slightly cylindrical body with yellow brown colour. The body segments
were clearly seen. The size of prepupa is 7.0 ± 1.0 mm in length and 1.8 ± 0.2 mm in width,
prepupal stage lasted 6.0 ± 2.0 days. Prepupa was inactive. Stopped feeding and become
inmobile. Internal black line disappear (Fig 2, Plate 2 (F), Table 1).
Pupa
The mature larva enter soil and pupates with in a water proof cocoon. Pupae are
cylindrical. Body length is short. They are yellow and gradually turn to reddish yellow in
colour. The length of pupa is 6.0 ± 1.0 mm and 2.3 ± 0.1 mm in width. They stopped feeding
and become inmobile. Pupa stage lasted 14.0 ± 7.0 days (Fig 2, Plate 2 (G), Table 1).
Adult
Adults are bright yellow or darker brown except the elytra which are black. The body
consist of head, thorax and abdomen. Head entirely pale, abdomen usually wholly covered
by elytra, antennae extending to about two-thirds length of elytra, eye black. First segment in
male not thicker than in female, third and fourth segments equal, towards the apex the
segments become thinner, Pronotum is broader than long, laterally slightly convex anterior
to middle. Male bears last visible trilobed sternite, body length about 6.0 ± 1.0 mm and 3.3 ±
0.25 mm in width. Female has last visible sternite with a deep emargination, 6.5 ± 1.0 mm in
length and 3.5 ± 0.5 mm in width. The life cycle was about 49.0 ± 22.63 days. Life span is
45.0 ± 15.0 days (Fig. 2, Plate 2 (H, I), Table 1).
Biomorphometrics of Bactrocera cucurbitae
The melon fruit fly Bactrocera cucurbitae is a serious pest of ridged gourd. Larvae
feed chiefly on fruits. Adults occur on foliage, flowers and fruits. The main damage is
caused by the maggots tunneling and feeding within the fruit. When they had attacked, fruits
were decayed, rotten and dropped down. The adults also cause injury by making oviposition
puctures on the fruits through which the fruit juice oozes out. Young small fruits can be
destroyed in a few days.
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Egg
The eggs are laid in groups under the skin of young fruit by mean of the quite sharp
ovipositor of the female. The egg periods lasted 2.5 ± 0.5 days under the temperature of 30 ±
5° C and RH of 80 ± 10%. Eggs are elliptical, creamy white colour 0.75 ± 0.05 mm in length
and 0.25 ± 0.05 mm in width (Fig 3, Plate 3 (A), Table 2).
First larva
Eggs hatched out to first instar larva with tiny cylindrical, creamy-white colour. 2.5 ±
0.5 mm in length and 0.5 ± 0.1 mm in width. It moved from one fruits pulp to another.
Feeding on fruits pulp. Lived for 3.0 ± 1.0 days (Fig 3, Plate 3 (B), Table 2).
Second larva
Pale yellow colour, cylindrical, 6.0 ± 2.0 mm in length and 1.25 ± 0.25 mm in width.
Still feeding on fruit pulp and lived for 4.0 ± 1.0 days (Fig 3, Plate 3 (C), Table 2).
Third larva
Cylindrical body with yellow colour. The body tapering toward the head end 11.0 ±
1.0 mm in length and 1.75 ± 0.25 mm in width. They bore in the pulp of fruit and lived for
3.5 ± 0.5 days (Fig 3, Plate 3 (D), Table 2).
Prepupa
Third larva changed to prepupa. 7.5 ± 0.5 mm in length and 2.25 ± 0.25 mm in width.
The body was short and broad with yellow brown, elongate and oval with rings. They
stopped feeding, became in mobile and lived for 1.5 ± 0.5 days (Fig 3, Plate 3 (E), Table 2).
Pupa
Pupa stage lasted 8.5 ± 1.5 days, barrel in shape with rings around the body. Newly
formed pupa was yellow and later changed to brown or dark brown 7.0 ± 1.0 mm in length
and 2.5 ± 0.5 mm in width. It became motionless, body shortened, cutical hardened. In
nature, pupation occurs in the soil (Fig 3, Plate 3 (F), Table 2).
Adult
The body of adult female was larger than male. 9.5-1.0 mm in length and 3.0 ± 0.5
mm in width. Adult male was 9.0 ± 1.0 mm in length and 2.5 ± 0.5 mm in width. Both the
wingspan of male and female were about 13.5 ± 1.5 mm width. The thorax is prominent
brown with three bright yellow longitudinal stripe on the dorsum. Head and eyes are dark
brown, lemon-yellow curved vertical marking on the thorax. A reddish cross mark present
on the posterior half of the wing about one-third from the apex. Ovipositor of female is very
slender and sharply pointed and is used to deposite eggs. The life cycle lasted about 25.5 ±
4.5 days. The life span was 75.0 ± 15.0 days (Fig 3, Plate 3 (G, H), Table 2).
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Table.1 Biomorphometrics of Aulacophora excavata (n = 10)
Sr
No

Developmental
stages

Mean ± SD

Shape and
colour

Length (mm)

Width (mm)

Duration
(day)

1

Egg

Spherial, yellow orange

0.55±0.05

0.55±0.05

10.0±4.0

2

First larva

Cylindrical, pale yellow

1.3±0.3

0.35±0.05

3.5±0.5

3

Second larva

Cylindrical, pale yellow

3.0±1.0

0.65±0.15

5.0±1.0

4

Third larva

7.5±2.5

1.2±0.2

5.5±1.5

5

Fourth larva

11.0±1.0

1.4±0.2

5.5±1.5

6

Prepupa

7.0±1.0

1.8±0.2

6.0±2.0

7

Pupa

6.0±1.0

2.3±0.1

14.0±7.0

8

Adult

6.5±1.0
6.0±1.0

3.5±0.5
3.3±0.25

45.0±15.0
45.0±15.0

Cylindrical, pale yellow
or creamy white
Cylindrical, pale yellow
Short slightly
cylindrical, yellow
brown
Short cylindrical,
reddish yellow and
reddish yellow
Female
Male

Table.2 Biomorphometrics of Bactrocera cucurbitae (n = 10)
Sr
No

Mean ± SD

Shape and

Developmental
stages

Colour

Length (mm)

Width (mm)

Duration
(day)

0.75 ± 0.05

0.25 ± 0.05

2.5 ± 0.5

1

Egg

Elliptical, creamy white

2

First larva

Cylindrical,creamy
white

2.5 ± 0.5

0.5 ± 0.1

3.0 ± 1.0

3

Second larva

Cylindrical, pale yellow

6.0 ± 2.0

1.25 ± 0.25

4.0 ± 1.0

4

Third larva

Cylindrical, yellow

11.0 ± 1.0

1.75 ± 0.25

3.5 ± 0.5

5

Prepupa

Elongate and oval, short,
broad, yellow brown

7.5 ± 05

2.25 ± 0.25

1.5 ± 0.5

6

Pupa

Barrel in shape with
rings around the body,
brown

7.0 ± 1.0

2.5 ± 0.5

8.5 ± 1.5

Female

9.5 ± 1.0

3.0 ± 0.5

75 ± 15.0

7

Adult
Male

9.0 ± 1.0

2.5 ± 0.5

65 ± 15.0
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Duration (days)

Length (mm)

Width (mm)

16

12
10

12
8

10
8

6

6

4

4

Length/W idth (m m)

Duration (Days)

14

2

2
0

0
Egg

First larva Second larva Third larva Fourth larva

Prepupa

Pupa

Life stages

Fig. 2 Developmental stages of Aulacophora excavata
Duration (days)
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Egg
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Second larva

Third larva

Prepupa
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Fig. 3 Developmental stages of Bactrocera cucurbitae

(A) Egg

(B) First larva
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(C) Second larva

(D) Third larva

(E) Fourth larva

(F) Prepupa

(G) Pupa

(H) Adult male

(I) Adult female

Plate 2. Biomorphometrics of life stages of Aulacophora excavata

(A) Egg

(C) Second larva

(B) First larva

(D) Third larva
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(E) Prepupa

(F) Pupa

(G) Adult male

(H) Adult female

Plate 3. Biomorphometrics of life stages of Bactrocera cucurbitae

Discussion
Pumpkin beetle, Aulacophora excavata and Fruit fly, Bactrocera cucurbitae are
identified according to Bingham (1907) and Maulik (1936). Sexual dimorphism occurs in the
pumpkin beetle species. Shape and color of adult males and females are same. Males and
females can be externally distinguished by sexual character. Males of pumpkin beetle are
smaller than females (Maulik, 1936). In male, the transverse sulus on the pronotum is deeply
excavated and the last visible sternite is divided into three lobes. In female, the last visible
sternite is with a deep emargination. The body of adult fruit fly female is larger than male.
The thorax is prominent brown with three bright yellow longitudinal stripes on the dorsom.
Ovipositor of female is very slender, sharply pointed and is used to deposite eggs.
Hill (1983) reported that the life cycle of B. cucurbitae takes about three to four
weeks, pupation takes place in the soil, but occasionally in the fruit and it takes about ten
days. In the present study, duration of life cycle of B, cucurbitae was recorded as 21-30 days
during the heavy rain. He also reported that the distribution of melon fruit fly in India is
largely determined by moisture, the population expands when rain is adequate. In the present
study, the attack of B. cucurbitae was more in rainy season than in dry and cool seasons. The
peak population of fruit fly was recorded in July. The present study was in agreement with
Nair (1995) who revealed that the peak population of fruit fly attained during the rainy
months of July and August.
In the present study, the life cycles of A. excavata was recorded to be 28-60 days. It
was found to be abundant in rainy season and least in cool season, but was active throughout
the year on ridged gourd. The peak population of pumpkin beetle was recorded in July.
Ghosh (1940) stated that in the hot weather, the life cycle is the shortest which in the cold
weather according to the temperature it may be lengthened to three or four times than the
summer period.
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Morphological Study of Seven Ornamental Plants
Khin Mar Kyu1
Abstract
Morphological study of seven species belonging to the family Bignoniaceae
found in Yangon Region was conducted. The collected plants were classified,
identified according to standard procedures. Uses of these plants were noted from the
available literature. All the resulting genera and species were arranged alphabetically.
In this research, seven species which belong to six genera of family Bignoniaceae had
been identified. Among the studied species, three species were trees, three species of
liana and only one species of shrub. The distinguishing characters of these species were
leaves exstipulate; flowers bisexual, irregular, zygomorphic; anthers divergent;
placentation axile or parietal.
Key words: Bignoniaceae, flowers bisexual, anthers divergent

Introduction
Bignoniaceae family was widely distributed in tropical and subtropical
region, with a few species in temperate climate (Fischer et al., 2004). Plants of the
Bignoniaceae usually produced large flowers and many species were widely cultivated
as ornamental (Zhiyun and Santisuk, 1998). This Bignoniaceae family consists of 120
genera and 650 species in the world (Dassanayake, 1981). Hundley and Chit KoKo
(1987) had listed 21 genera with 39 species growing throughout Myanmar. Kress et al.
(2003) recorded 22 genera and 40 species in Myanmar. In this research, seven species
belong to six genera had been studied.
The family Bignoniaceae was a huge reservoir of variety of secondary
metabolites like saponins, tannins, flavonoids, quinines, alkaloids, glycosides,
quercetin, kaempferol, iridoids, terpenes, steroids. The crude extracts of all these
species

were

reported

as having antibacterial activity,

antifungal activity,

hepatoprotective activity, antioxidant activity and anti-cancer activity (Choudhury, et
al., 2011).
The aim of the present work is to study the morphological characters of seven
selected species belonging to family Bignoniaceae and the objectives are to compare
the specific different characters of different species and to obtain information on some
valuable uses of these plants to the society.

1

Lecturer, Department of Botany, West Yangon University
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Materials and Methods
Collection and Identificaation
Specimens belonging to the family Bignoniaceae were collected from
Yangon region during the flowering period. Identification of specimens was carried out
by referring to Bailey (1939), Lawrence (1951), Backer and Brink (1965), Kirtikar and
Basu (1973), Hooker (1976), Dassanayake (1981) and Internet information.Myanmar
names were furnished by referring Hundley and Chit Ko Ko (1987) and Kress et al.,
(2003). All the resulting genera and species were arranged alphabetically.

Results
1. Scientific Name

:

Myanmar Name

:

Jacaranda acutifolia Humb. & Bonpl.
Seinban-pya

Outstanding Features
Perennial small trees. Leaves opposite and decussate, bipinnately compound,
imparipinnate, petiolules very short, petiolate, exstipulate. Inflorescences terminal,
panicles, many flowered. Flowers bracteate, caducous, ebracteolate, pediceliate, green,
glabrous, complete, bisexual, zygomorphic, penta-merous, hypogynous. Calyx (5),
synsepalous, valvate, broadly cupular, the lobes equal, dentate, green, glabrous,
caduceus, inferior. Corolla (5), sympetalous, imbricate, campanulate, constricted at the
base and widened upwards, ovate, apex rounded, violet, pubescent, inferior.
Androecium 4 + 1st, epipetalous, didynamous, filaments long, inserted, staminode
white, anthers dithecous, oglongoid, pale yellow, divergent, introrse, dorsifixed,
longitudinal dehiscence, inferior. Gynoecium (2), bicarpellary, syncarpous, ovary
oblong , , green, glabrous, bilocular, placentation axile, many ovules in each loculous,
style long, reddish purple, inserted, stigma 2-lobed, ellipsoid , white, disc annular,
green, superior (Figure 1).
Uses (Bark and roots)

: skin disorder, colds, rheumatism
astringent and antimicrobial
(https://en.wikipedia.org/w/index.php?title=Jaca
randa_mimosifolia&action=edit&section=8 and
Mostafa et al., 2014).
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2. Scientific Name

:

Mansoa alliacea (Lam.) A.H.Gentry

Myanmar Name

:

Kyet-thun-phyu-nwe

156

Outstanding Features
Evergreen lianas. Leaves, opposite and decussate, 2-foliolate, with terminal
tendril, deciduous, petiolules long, petiolules and petioles glabrous, exstipulate, leaves
releases its garlicky smell only when crushed or pruned. Inflorescences axillary,
racemes, few to clusters flowered. Flowers bracteate, ebracteolate, pedicels long,
complete, bisexual, zygomorphic, penta-merous, hypogynous, flowers lasts around 3
weeks, changing its color from lavender-violet to bleak-violet into almost white. Calyx
(5), synsepalous, valvate, campanulate or cupular, truncate green, ciliate and with a
purple tinge at the apex, puberulous, persistent, inferior. Corolla (5), sympetalous,
imbricate, infundibuliform-campanulate, rounded, deep lavender or violet-pink, white
throat that fade to a pale lavender, then to almost white, inferior. Androecium 4 + 1 st,
epipetalous, didynamous, filaments long, inserted, white, long anthers dithecous,
oblongoid, pale yellow, divergent, introrse, dorsifixed, longitudinal dehiscence,
inferior. Gynoecium (2), bicarpellary, syncarpous, ovary linear oblong , pale green,
bilocular, placentation axile, many ovules in each loculous, style long , pale yellow,
inserted, stigma 2-lobed, ellipsoid , pale yellow, disc annular, green, superior (Figure
2).
Uses (Leaves, bark, roots)

:

arthritis, colds, pneumonia, coughs, and fever,
(http;//www.rain-tree.com/plants.htm)

3. Scientific Name

:

Mansoa hymenaea. (DC.) A.H.Gentry

Myanmar Name

:

Unknown

Outstanding Features
Pereniall Liana. Leaves opposite and decussate, bi-or tri-foliolate, terminal
leaflets sometimes replaced by tendril, deciduous, sparsely punctate-glandular, the
petiolules long, etiolules and petioles puberulous, exstipulate. Inflorescences terminal,
panicles. Flowers bracteate, bracteolate, pedicellate, complete, bisexual, zygomorphic,
penta-merous, hypogynous. Calyx (5), synsepalous, valvate, campanulate or cupular,
the lobes equal, dentate, finely puberulous, pinkish purple, persistent, inferior. Corolla
(5), sympetalous, imbricate, infundibuliform-campanulate, glandular hairs present at
the top of the narrow part of the tube, rounded, lavender or pinkish purple, inferior.
Androecium 4 + 1 st, epipetalous, didynamous, filaments long, inserted, white, anthers
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dithecous, oblongoid, pale yellow, divergent, introrse, dorsifixed, longitudinal
dehiscence, inferior. Gynoecium (2), bicarpellary, syncarpous, ovary linear oblong ,
pale green, bilocular, placentation axile, many ovules in each loculous, style long ,
white, inserted, stigma 2-lobed, ellipsoid , pale yellow, disc annular, green, superior
(Figure 3).
Uses (Leaves, root)

:

arthritis, antifungal and against lung cancer
(http://www.eol.org/data_objects/28436159
and Chirunthorn et al., 2005).

4. Scientific Name

:

Saritaea magnifica (Steenis) Dugand

Myanmar Name

:

Shwe-zezawa

Outstanding Features
Evergreen tropical lianas. Leaves opposite and decussate, bi-foliolate; terminal
leaflet modified into tendril, 2 leaflet-like appendages at the base of the leaf stalk
(foliaceous pseudostipules). Inflorescences terminal or axillary, solitary or few
flowered cymes. Flowers bracteate, ebracteolate, pedicels 4-6 mm long, complete,
bisexual, zygomorphic, penta-merous, hypogynous. Calyx (5), synsepalous, valvate,
campanulate or cupular, truncate, lepidote, yellowish green, persistent, inferior.
Corolla (5), sympetalous, imbricate, tubular-campanulate, the throat pubescent and
yellow inside, the mouth white inside with longitudinal purple veins, the lobes
subequal, obovate, purple to magenta, glabrous or minutely glandular, inferior.
Androecium 4 + 1 st, epipetalous, didynamous, hairy at the base of the stamens,
filaments long, inserted, white, anthers dithecous, oblongoid, pale yellow, divergent,
introrse, dorsifixed, longitudinal dehiscence, inferior. Gynoecium (2), bicarpellary,
syncarpous, ovary linear oblong , pale green, bilocular, placentation axile, many ovules
in each loculous, style long, white, inserted, stigma 2-lobed, ellipsoid, pale yellow, disc
annular cup-shaped, green, superior (Figure 4).
Uses (Leaves)

:

larvicides for control of mosquito vector

5. Scientific Name

:

(Rathy et al.,2015)
Spathodea campanulata P.Beauv.

Myanmar Name

:

Yae-pyut

Outstanding Features
Deciduous tree. Leaves opposite and decussate, unipinnately compound,
imparipinnate, leaflets 3-7 pairs, pulvinate,

exstipulate. Inflorescences terminal,

corymbiform raceme, cluster of many flowered, each brown flower bud is filled with
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water, foul smelling and tasting. Flowers bracteates , lanceolate, curved, green or pale
brown, pubescent, caducous, bracteoles narrowly triangular, green, pubescent,
pedicellate , pubescent, complete, bisexual, zygomorphic, penta-merous, hypogynous.
Calyx spathaceous, split on the one side, strongly curved upward, tapering, ribbed and
brown hairs pubescent, outside greenish brown and inside orange, persistent, inferior.
Corolla (5), sympetalous, imbricate, obliquely campanulate, broad oval, margin wavy
and crispy, orange red, glabrous, inferior. Androecium 4, epipetalous, didynamous,
filaments long, exserted, orange, anthers dithecous, oblongoid, orange red, widely
divergent, introrse, dorsifixed, longitudinal dehiscence, inferior. Gynoecium (2),
bicarpellary, syncarpous, ovary oblong greenish yellow, bilocular, placentation axile,
many ovules in each loculous, style long , orange, exserted, stigma 2-lobed, ellipsoid ,
about 5mm long , pale orange, disc annular 5 lobes, greenish yellow , superior (Figure
5).
Uses(Stem barks and flowers)

:

Ulcer, mental disorder, anti malarial, anti HIV
(Zaheer et al., 2011 and Wiart, 2006)

6. Scientific Name

:

Tabebuia rosea (Bertol.) DC.

Myanmar Name

:

Ta-bay-bu-ah

Outstanding Features
Trees. Leaves opposite and decussate, palmately compound, glabrous, leaflets
3-5, the two outermost leaflets small and two middle leaflets large, petiolules sessile,
pulvinate, glabrous, exstipulate. Inflorescences terminal, dichasial or monochasial
cymes, many flowered. Flowers bracts and bracteoles minute, pale green, pedicels
long, glabrous, complete, bisexual, zygomorphic, penta-merous, hypogynous. Calyx
(2-3), unequal, synsepalous, valvate, campanulater, the lobes dentate, pale green,
glabrous , outside gland dotted, persistent, inferior. Corolla (5), sympetalous,
imbricate, infundibuliform - campanulate, the crumpled lobes, rosy pink, pubescent,
inferior. Androecium 4 + 1st, epipetalous, didynamous, base wooly, filaments long,
inserted, pale pink, anthers dithecous, oblongoid, pale pink, divergent, introrse,
dorsifixed, longitudinal dehiscence, inferior. Gynoecium (2), bicarpellary, syncarpous,
ovary linear, greenish yellow, bilocular, placentation axile, two ovules in each loculous,
style long , pale pink, inserted, stigma 2-lobed, ellipsoid , pale yellow, disc annular cupshaped, pale green, superior (Figure 6).
Uses (Leaves, flower, barks, roots)

:

anticancer, malaria, anemia, fever, pain
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(https://en.wikipedia.org/wiki/Tabebuia_rosea
https://florafaunaweb.nparks.gov.sg/SpecialPages/plant)
7. Scientific Name

:

Tecoma stans. (L.) H.B.K.

Myanmar Name

:

Sein-ta-kyu

Outstanding Features
Perennial large shrubs. Leaves opposite and decussate, unipinnately compound,
imparipinnate, leaflets 2-3 pairs, pulvinate, glabrous, exstipulate. Inflorescences
terminal or axillary, raceme, many flowered. Flowers bracts and bracteoles minute,
pale

green,

pedicels

long,

complete,

bisexual,

zygomorphic,

penta-merous,

hypogynous. Calyx (5), synsepalous, valvate, campanulate or cupular, the lobes equal,
dentate, pale green, glabrous, persistent, inferior. Corolla (5), sympetalous, imbricate,
infundibuliform-campanulate, tube widened above the base, margin entire, puberulous
inside, bright yellow, inferior. Androecium 4 + 1st, epipetalous, didynamous, filaments
long, inserted, pale yellow, anthers dithecous, oblongoid, pale yellow, divergent,
introrse, dorsifixed, longitudinal dehiscence, inferior. Gynoecium (2), bicarpellary,
syncarpous, ovary linear, green, bilocular, placentation axile, many ovules in each
loculous, style long , pale yellow, inserted, stigma 2-lobed, ellipsoid, pale yellow, disc
annular cup-shaped, pale yellow or green, superior (Figure 7).
Uses (root)

: snake and scorpion poisoning
(Ashin Nagathein, 1976, Kirtikar and Basu,
1973)
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Figure . 1 Jacaranda acutifolia Humb. & Bonpl.
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Figure . 2 Mansoa alliacea (Lam.) A.H.Gentry
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Figure . 3 Mansoa hymenaea. (DC.) A. H. Gentry
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Figure 6 Tabebuia rosea (Bertol.) DC.
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Figure . 7 Tecoma stans. (L.) H.B.K
Discussion and Conclusion
In the present study, seven species of the family Bignoniaceae included
trees shrubs and liana. Fischer et al., 2004 also found that nearly all of the
Bignoniaceae were woody plants, but a few were sub-woody, either as vines or shrubs
and rarely herbs. Leaves were pinnately compound and palmately compound leaves
These characters were in agreement with those described by Bailey (1939), Hooker
(1976) and Fischer et al., (2004). The Inflorescences were cymes or racemes, terminal
or axillary, flowers solitary or aggregated. The flowers in all studied species were
bisexual, zygomorphic, usually large, penta-merous, hypogynous. It was confirmed
with flowers characters described by Watson and Dallwitz ( 2016) and Wiart (2006).
The distinguishing morphological characters of studied species were found to be useful
in identification of the species.
Therefore this plant could be considered as good antioxidant source with
therapeutic potential. This research is to promote the local traditional medicine
products with the scientific experimental results by evaluation of the antioxidant
activity of Myanmar natural plants and to produce the effective alternative medicine.
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Taxonomic Study on Some Spcies of Subfamily Faboideae in Htan-ta-pin
Township, Yangon Region
Kyi Kyi Lwin1, Than Than Sint2
Abstract
The taxonomic descriptions of 12 species that belong to 10 genera of subfamily
Faboideae were recorded. All the taxa were collected from Htan-ta-bin Township and had
been classified and identified. All the species are wild plants. This collection records 10
genera such as Abrus, Aeschynomene, Alysicarpus, Centrosema, Clitoria, Crotalaria,
Desmodium, Sesbania, Smithia and Tadehagi with 12 species in subfamily Faboideae. In this
paper, the morphological characters of the individual species with relevant photographs of
habit, inflorescence, flower as seen and fruits are presented.
Key words: Taxonomy, wild plants, subfamily faboideae

Introduction
The present research deals with the taxonomic studies of subfamily Faboideae
growing in Htan- ta-pin Township of Yangon Region. It lies between North latitudes
16°4819.01″-17 18 15.3″and East longitudes 96° 9 32″- 96° 1511″. The Faboideae
(Papilionoideae) is the largest among the three subfamilies with about two-thirds of all the
genera and species of the family Fabaceae.
The majority of the species are herbaceous, although there are some trees and shrubs.
The most part of Faboideae (Papilionoideae) are easily recognized by their characteristic
Papilionaceous (butterfly-like) flowers. The flowers is irregular (zygomorphic) and is made up
of five petals, a ‘banner’ petal, two wing petals, and two petals partially fused together to form
a boat-shape keel. The keel encloses the stamens, which are not visible externally. The species
of Faboideae are especially important because the seeds and pods are as a source of human
and animals food, and the leaves and flowers used as dyes, in addition to several important
timber trees.
Finally, the aim of the study is to provide the taxonomic knowledge of the subfamily
Faboideae from Htan-ta-pin Township. It is sincerely hoped that, the study will contribute
valuable information for further studies of the subfamily Faboideae and to contribute
necessary information towards compiling the Flora of Myanmar.
Materials and Methods
All the members of the subfamily Faboideae were collected from some places of Htanta-pin Township. Specimens were properly collected during the flowering and fruiting time.
Specimens were recorded with photographs. Plant collection and preservation
techniques were used to make herbarium specimens.
Identification of specimens were accomplished in accordance with taxonomic
procedures. The specimens were firstly identified to family level by using the artificial key to
the family written by Hutchison (1967). The next step was to determine its generic name, then
the species names, by referring to Hooker (1885), Backer (1963), Redley (1989), Jafri et al.,
1
2

Dr, Lecturer, Department of Botany, West Yangon University
Dr, Professor(Head), Department of Botany, West Yangon University
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(1979), Dassanayake (1983), Gilbert (1994) and Larsen and Nielsen (1992). The species were
arranged alphabetically.
All of the nomenclatural studies were finalized by referring to Index Kewensis and the
website of International Plant Name Index. Local Names were received from local inhabitants
and records of Hundley et al., (1987) and Kress et al., (2003).
Results
In this research, 12 species that belong to 10 genera of the subfamily Faboideae
have been idendified. The list of collected species were arranged alphabetically as below.
1. Abrus precatorius L. Syst. Nat., ed. 12, 2: 472. 1767.
Myanmar name

: Ywe-nge; Ywe-new

English name

: Crab’s eye; India liquorice; bread-vine

Flowering and fruiting period : September to November
Perennial climbing shrubs. Leaves alternate, unipinnately (paripinnate) compound,
petiolate, stipulate; leaflets 8-15 pairs, opposite, oblong, the lower leaflets 0.65-0.70 x 0.250.40 cm, the upper leaflets 0.7-1.0 x 0.3-0.4 cm, membranous, rounded-oblique at the base,
entire at the margin, mucronate-obtuse at the apex, green, glabrous within and appressed
pubescent without. Inflorescences axillary or terminal fasciculate racemes, many-flowered.
Flowers lavender, about 0.7 cm in diameter at anthesis, bracteate, ebracteolate, pedicellate,
complete, bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous; Stamens 9,
monadelphous, included. Ovary superior, oblong, 0.5 x 0.1 cm, monocarpellary, unilocular
with few ovules in the locule on marginal placenta. Pods oblong or oblongoid, 2.0-3.0 x 0.31.3 cm, inflated, 3-6 seeded, beaked, green when young and brown with age, tomentose,
dehiscent.

Habit

Inflorescences

Flowers as seen

Fig 1. Abrus precatorius L.

Fruits
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2. Abrus pulchellus Wall. ex Thw., Enum. Pl. Zeyl. 91. 1859.
Myanmar name

: Ywe-gyi

English name

: Unknown

Flowering and fruiting period

: November to January

Perennial woody vines or climbing shrubs. Leaves alternate, unipinnately (paripinnate)
compound, petiolate, stipulate; leaflets 7-9 pairs, opposite, oblong-elliptic, the lower leaflets
1.6-2.1 x 0.9-1.2 cm, the upper leaflets 3.8-4.3 x 1.5-1.6 cm, oblique at the base, entire at the
margin, acuminate at the apex, dark green above and pale green beneath, glabrous within and
sparsely pubescent without. Inflorescences terminal or axillary racemes, many-flowered,
crowed in a head-shaped cluster. Flowers pink-lavender, about 1.2 cm in diameter at anthesis,
bracteate, bracteolate, pedicellate, complete, bisexual, irregular, zygomorphic, 5-merous,
cyclic, hypogynous. Stamens 9, monadelphous, included. Ovary superior, oblong, 0.4 x 0.1
cm, monocarpellary, unilocular with few ovules in the locule on marginal placenta. Pods
oblong, 4.0-6.8 x 0.9-1.0 cm, 5-11 seeded, compressed, curved, beaked, with persistent calyx,
green when young and brown with age, puberulous, dehiscent.

Habit

Inflorescences

Flower as seen

Fruits

Fig 2. Abrus pulchellus Wall.

3. Aeschynomene americana L., Sp. Pl. 713. 1753.
Myanmar name

: Taw-Pe

English name

: American joint-vetch; Bastard Sensitive Plant

Flowering and fruiting period

: November to March

Annual erect ascending herbs or shrubs. Leaves alternate, unipinnately (paripinnate)
compound, petiolate, stipulate; leaflets 2-several costate, 10-20 pairs, opposite, oblong, the
lower leaflets 0.40-0.50 x 0.10-0.08 cm, the upper leaflets 0.17-0.20 x 0.06-0.07 cm,
submembranous, oblique at the base, entire and hairy at the margin, acuminate at the apex,
green, velutinous. Inflorescences axillary racemes, 3-7 flowered; Flowers pink, about 0.5 cm
in diameter at anthesis, bracteate, bracteolate, pedicellate, complete, bisexual, irregular,
zygomorphic, 5-merous, cyclic, hypogynous; Stamens (5+5), diadelphous, 2 lateral fascicle of
5 each, included. Ovary superior, linear, 0.30 x 0.06 cm, monocarpellary, unilocular with
many ovules in the locule on marginal placenta. Pods linear oblong, lomentaceous, 2.0-3.0 x
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0.20-0.25 cm, 4-8 articulate, a little swollen, the articles semicircular, green with red on other
side, glabrous, with persistent calyx, indehiscent.

Habit

Flowers as seen

Inflorescences

Fruits

Fig 3. Aeschynomene americana L.
4. Aeschynomene indica L., Sp. Pl. 2: 713. 1753.
Myanmar name

: Nya-bin

English name

: Heen-diya-siyambala; diya-siyambale

Flowering and fruiting period

: July to November

Annual erect herbs, sometimes suffrutescent. Leaves alternate, unipinnately
(paripinnate) compound, petiolate, stipulate; leaflets 1-costate 20-39 paris, elliptic-oblong, the
lower leaflets 0.25-0.45 x 0.10-0.15 cm, the upper leaflets 0.10-0.20 x 0.04-0.10 cm, submembranous, oblique at the base, entire at the margin, obtuse or emarginated at the apex, dark
green above and pale green beneath, glabrous. Inflorescences axillary racemes, 1-2 flowered.
Flowers pale yellow, about 0.5 cm in diameter at anthesis, bracteate, bracteolate, pedicellate,
complete, bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous. Stamens (5+5), 2
lateral fascicle of 5 each, included; Ovary superior, linear, 0.35 x 0.06 cm, monocarpellary,
unilocular with many ovules in the locule on marginal placenta. Pods compressed, 1.3-3.5 x
0.3-0.4 cm, 4-9 seeded, the upper edge straight, lower crenate, green little swollen, pubescent,
with persistent calyx, indehiscent.

Habit

Inflorescences

Flower as seen

Fig 4. Aeschynomene indica L.

Fruits
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5. Alysicarpus vaginalis (L.) DC. Prodr. 2: 353. 1825.
Myanmar name

: Than-ma-naing-kyauk-ma-naing

English name

: Alyce clover

Flowering and fruiting period

: May to November

Perennial herbs, caespitose or many-branched at base. Leaves alternate, simple,
petiolate, stipulate; upper ones of lamina oblong-lanceolate to linear-lanceolate, 2.6-4.0 x 0.60.8 cm, the lower ones ovate, 1.4-5.6 x 0.9-3.3 cm, coriaceous, rounded-cordate at the base,
entire at the margin, rounded-retuse at the apex, green, glabrous within and slightly pubescent
without. Inflorescences axillary and terminal racemes.Flowers reddish-pink within and violet
without, about 0.3 cm in diameter at anthesis, bracteate, bracteolate, pedicellate, complete,
bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous.Stamens 1+(9), diadelphous,
included. Ovary superior, linear, 0.2 x 0.1 cm, monocarpellary, unilocular with 3-4 ovules in
the locule on marginal placenta. Pods terete, 1.1-1.9 x 0.20-0.25 cm, 3-4 segmented, faintly
reticulate, green, glabrous, with persistent calyx, dehiscent.

Habit

Inflorescences

Flowers as seen

Fruits

Fig 5. Alysicarpus vaginalis (L.) DC.
6. Centrosema pubescens Benth., Comm. Leg. Gen. 55. 1837.
Myanmar name

: Unknown

English name

: Butterfly peas

Flowering and fruiting period

: November to January

Perennial trailing climbing herbs with strong tendency to root at nodes of trailing
stems. Leaves alternate, pinnately trifoliolate compound, petiolate, stipulate; leaflets elliptic or
ovate, the lower leaflets 1.7-2.3 x 1.0-1.7 cm, the upper leaflets 2.5-3.7 x 1.5-2.3 cm,
coriaceous, obtuse at the base, entire at the margin, acuminate at the apex, green, glabrous
within and finely pubescent without. Inflorescences axillary racemes, 3-7 flowered. Flowers
lilace to bluish-violet, about 3.2 cm in diameter at anthesis, showy, bracteate, bracteolate,
pedicellate, complete, bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous.
Stamens 1+(9), diadelphous, included.
Ovary superior, flatted, 1.50 x 0.09 cm,
monocarpellary, unilocular with many ovules in the locule on marginal placenta. Pods
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compressed, 11.6-15.3 x about 0.6 cm, 10-15 seeded, straight to slightly bent and beaked,
green, pubescent, dehiscent.

Habit

Inflorescences

Flower as seen

Fruits

Fig 6. Centrosema pubescens Benth.
7. Clitoria ternatea L., Sp. Pl. 753. 1753.
Myanmar name

: Aung-me-nyo; Kalape (Plate 27; Figure 27)

English name

: Butterfly peas; Blue peas; Asian pigeon-wings

Flowering and fruiting period

: September to January

Perennial scandent or twining herbs. Leaves alternate, unipinnately (imparipinnate)
compound, petiolate, stipulate; leaflets 3-7 foliolate, ovate to broadly elliptic, the lower
leaflets 1.2-1.8 x 0.8-1.3 cm, the upper leaflets 3.3-4.4 x 2.4-3.1 cm, subcoriaceous, obtuse at
the base, entire at the margin, retuse or mucronate or often faintly emarginate at the apex,
green above and pale green beneath, strigulose on both surfaces. Inflorescences axillary,
solitary cymes. Flowers purplish-blue or bright blue, about 3.0 cm in diameter at anthesis,
bracteate, bracteolate, pedicellate, complete, bisexual, irregular, zygomorphic, 5-merous,
cyclic, hypogynous. Stamens 1+(9), diadelphous, included. Ovary superior, linear, about 0.80
x 0.15 cm, monocarpellary, unilocular with many ovules in the locule on marginal placenta.
Pods linear, 7.5-9.6 x 0.8-0.9 cm, 6-10 seeded, compressed, beaked, green when young and
pale brown age, pubescent, with persistent calyx, dehiscent.

Habit

Inflorescences

Flower as seen

Fig 7. Clitoria ternatea L.

Fruits
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8. Crotaaria retusa L., Sp. Pl. 715. 1873.
Myanmar name

: Taw-pike-san

English name

: Glory of Mahabaleshwar

Flowering and fruiting period

: June to September

Annual herbs to shrubs. Leaves alternate, simple, petiolate, stipulate; lamina
oblanceolate-obovate, 4.0-19.0 x 1.6-8.7 cm, coriaceous, cuneate at the base, entire at the
margin, rounded at the apex with mucro, dark green above and pale green beneath, glabrescent
within and slightly pubescent without. Inflorescences terminal racemes, 7-22 flowered.
Flowers bright yellow, about 1.5 cm in diameter at anthesis, bracteate, bracteolate, pedicellate,
complete, bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous. Stamens 10,
monoadelphous, included. Ovary superior, oblong, 0.6 x 0.2 cm, monocarpellary, unilocular
with few ovules in the locule on marginal placenta. Pods oblongoid, 2.5-6.5 x 0.8-1.2 cm, 2-18
seeded, pale green with purplish dots at the margin, glabrous, indehiscent.

Habit

Inflorescences

Flower as seen

Fruits

Fig 8. Crotaaria retusa L.
9. Desmodium heterocarpon (L.) DC. var. strigosum Meeuwen Reinwardtia 6: 95. 1916.
Myanmar name

: Unknown

English name

: Asia -tick-trefoil

Flowering and fruiting period

: July to November

Perennial small herbs to shrubs.Leaves alternate, pinnately trifoliolate compound, petiolate,
stipulate; leaflets obovate-oblong, the terminal one broadly elliptic, the lower leaflets 0.7-2.5 x
0.6-2.0 cm, the upper leaflets 0.8-3.3 x 0.9-2.9 cm, subcoriaceous, rounded-obtuse at the base,
entire with cilia along the margin, emarginated-mucronate at the apex, dark green above and
pale green beneath, sub-glabrous within and white long appressed without; Inflorescences
terminal and axillary racemes, many-flowered. Flowers purple, about 0.5 cm in diameter at
anthesis, bracteate, bracteolate, pedicellate, complete, bisexual, irregular, zygomorphic, 5merous, cyclic, hypogynous. Stamens 1+(9), diadelphous, included. Ovary superior, narrowly
oblong, 0.30 x 0.03 cm, monocarpellary, unilocular with many ovules in the locule on
marginal placenta. Pods narrowly oblong, 1.2-1.8 x 0.2-0.3 cm, 4-7 jointed, compressed,
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moniliform, the lower suture stranght, the upper suture slightly indented, green when young
and the brown with age, densely brown setaceous, with persistent calyx, indehiscent.

Habit

Inflorescences

Flower as seen

Fruits

Fig 9. Desmodium heterocarpon (L.) DC. var. strigosum Meeuwen
10. Sesbania sesban var. bicolor (Wight & Arn.) F.W. Ander., Fl. Pl. Sudan 2:232. 1952.
Myanmar name

: Ye-tha-gyi

English name

: Unknown

Flowering and fruiting period

: October to January

Perennial small trees. Leaves alternate, unipinnately (paripinnate) compound, petiolate,
stipulate; leaflets 9-14 pairs, opposite, linear-oblong, the lower leaflets 0.6-1.3 x 0.3-0.4 cm,
the upper leaflets 1.3-2.1 x 0.4-0.5 cm, membranous, obtuse at the base, entire at the margin,
retuse-truncate at the apex, green above and pale green beneath, puberulent. Inflorescences
axillary, pendulous racemes, 3-10 flowered. Flowers bright yellow within and entirely dark
purple without, about 1.5 cm in diameter at anthesis, bracteate, bracteolate, pedicellate,
complete, bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous. Stamens 1+(9),
diadelphous, included. Ovary superior, linear-oblong, 0.90 x 0.08 cm, monocarpellary,
unilocular with many ovules in the locule on marginal placenta. Pods linear-oblong, 11.2-15.2
x about 0.20 cm, many-seeded, slightly curved, green, glabrous, with persistent calyx,
dehiscent.

Habit

Inflorescences

Flowers as seen

Fig.10 Sesbania sesban var. bicolor (Wight & Arn.) F.W. Ander.

Fruits
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11. Smithia sensitiva Ait., Hort. Kew. 3: 496, tab. 13. 1789.
Myanmar name
: Nwa-htamin
English name
: Sensitiva smithia
Flowering and fruiting period
: September to December
Annual decumbent herbs.Leaves alternate, unipinnately (paripinnate) compound,
petiolate, stipulate; leaflets 3-8 paris, linear-oblong, the lower leaflets 0.30-0.60 x 0.15-0.25
cm, the upper leaflets 0.30-0.50 x 0.15-0.20 cm, leathery, obliquely at the base, entire with
ciliate bristles along the margin, rounded or retuse with mucro at the apex, green, gland dotted
on upper surface, ciliate along the midrib on lower surface. Inflorescences axillary racemes, 27 flowered. Flowers bright yellow, about 0.9 cm in diameter at anthesis, bracteate, bracteolate,
pedicellate, complete, bisexual, irregular, zygomorphic, 5-merous, cyclic, hypogynous.
Stamens (5+5), diadelphous, in two stamens, bundles of stamens, included. Ovary superior,
oblong, 0.40 x 0.06 cm, monocarpelly, unilocular with 4-6 ovules in the locule on marginal
placenta. Pods spirally lomentaceous, folded on each other, included, spirally twisted within
the calyx, jointed about 6 seeds, green, glabrous.

Habit

Inflorescences

Flowers as seen

Fruit

Fig 11. Smithia sensitiva Ait.
12. Tadehagi triquetrum (L.) H.Ohashi, Ginkgoana 1: 290. 1973.
Myanmar name
: Lauk-the
English name
: Unknown
Flowering and fruiting period
: July to December
Perennial erect shrubs, much-branched. Leaves alternate, unifoliolate compound,
petiolate, stipulate; leaflets oblong-lanceolate, 4.8-11.5 x 1.0-3.0 cm, coriaceous, rounded at
the base, entire with cilia along the margin, acute to acuminate at the apex, dark green above
and pale green beneath, glabrous within and densely appressed-white silky hairy without.
Inflorescences axillary and terminal racemes, many-flowered. Flowers purple, about 0.5 cm in
diameter at anthesis, bracteate, bracteolate, pedicellate, complete, bisexual, irregular,
zygomorphic, 5-merous, cyclic, hypogynous. Stamens 1+(9), diadelphous, included. Ovary
superior, oblong, 0.30 x 0.03 cm, monocarpellary, unilocular with 3-8 ovules in the locule on
marginal placenta. Pods linear-oblong, little swollen, 2.7-4.5 x 0.50-0.55 cm, 3-8 jointed,
beaked, green, compressed with densely hairy, with persistent calyx, dehiscent.

Habit

Inflorescences

Flower as seen

Fig.12. Tadehagi triquetrum (L.) H.Ohashi.

Fruit
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Discussion and Conclusion
The family Fabaceae includes three subfamilies: Mimosoideae, Caesalpinioideae and
Faboideae. Taxonomically, the recognition of the subfamily Faboideae is based on
characteristics particularly of the flower, including size, symmetry, aestivation of petals, sepals
(united or free), stamen numbers and heteromorphy, pollen (single or polyads), leaf
complexity and presence of root nodules (Lewis et al., 2005).
In the present study, the species of Faboideae are strongly zygomorphic flowers;
corolla papilionaceous, standard outside wings, keel basally connate and stamens diadelphous
1+(9) or monadelphous, rarely free. So, these characters agreed with Backer (1963),
Dassanayake(1983) and Gilbert(1994). All the species are wild plants, but the species of
Sesbania sesban var. bicolor (Wight & Arn.) F. W. Ander. (Ye - tha - gyi) is cultivated as
ornamentals. And then, the seeds of Abrus precatorius L.are much value in native jewellery
for their bright coloration (Jang et al.,2010). This plant is best known for its seeds, which are
used as beads and in percussion instruments.
The survey of plant specimens which are widely distributed in the study area has been
undertaken. Therefore, it is hoped that the present research work can give valuable information
and wide knowledge for students, local people and researchers in various ways.
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Study on the Preparation of Sweetened Condensed Milk
Pwint Hlwar Phyu 1 , Nwe Nwe Aung2 , Myint Myint Sein 3
Abstract
This research aimed to study the preparation of Sweetened Condensed Milk from different
cow milk samples and to analyze their characteristics. The cow milk samples were collected
from Insein , Shwe Pyi Thar , Htantabin Townships, Yangon Region. Sweetened condensed
milk (SCM) is a product made from milk or cream, concentrated partially by evaporation, and
preserved by the addition of sugar as a preservative. It was prepared by evaporation to onethird of raw cow milk’s original volume and then sugar solution was added and homogenized
with stirring. To obtain the good quality of sweetened condensed milk, the characteristics of
raw milk were analyzed by using Milk Analyzer. The effect of important parameters (such as
effect of concentration of milk and effect of addition of sugar) on the quality of SCM were
investigated. The results found that concentration of milk up to 60% water content and
addition of 300g of sugar dissolved in 180 ml of water (sugar index 62.5%w/w) were the most
suitable condition which gave SCM having milky white color, milky aroma and fine and
smooth consistency. The physico-chemical characteristics of prepared SCM were analyzed.
The data also indicated that the characteristics of the prepared SCM fall within the range of
literature values. The results found that the prepared SCM from milk sample of Insein
Township was the best because of its high protein content. Shelf-life of SCM was also
investigated by storing at room temperature (25-30°C) and refrigeration temperature (47°C).When the prepared SCM was stored at ambient temperature, it could be retained up to 7
days. When the prepared SCM was stored at refrigeration temperature, the good quality could
be retained up to 90 days. The prepared products would supplement the domestic market as
they have good appearance and quality.
Keywords—Concentration, Evaporation, Homogenizing, Preservation, Analyzing

Introduction
Milk and milk products have formed an important part of the diet of man. Milk has
unique nutritional properties. Milk is also an excellent medium for the growth of many
bacteria. Thus, it could easily be spoiled (Salle,1979). Due to the perishable nature of milk,
some form of processing is necessary to extend its shelf-life, to expend its market by
transforming into different products and to generate income by adding value. It may be
modified by condensing, drying, flavoring, demineralizing and other treatments (UNIFEM,
1994).
Sweetened condensed milk (SCM) is one of its preserved products. Sweetened
condensed milk is a viscous, sweet product which when canned can last for years without
refrigeration if unopened. High temperature of evaporation pasteurizes the milk and its high
sugar content acts as preservative, making sterilization unnecessary. Typical composition of
whole sweetened condensed milk are sugar (sucrose) 41.0%, milk sugar (lactose) 10.5%,
moisture 31.0%, fat 8.0%, protein 8.0%, and ash 1.5%. Concentration of sugar in water phase
must not less than 62.5% or more than 64.5%.This saturated environment acts as a
preservative so bacterial and mold growth can be controlled. If it is less than 62.5%, the
product will have the shorter shelf-life. If it is greater than 64.5%, the product will cause
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crystallization or sedimentation. If the crystals are too large, they impart an undesirable sandy
texture (Farhang H., 2015).
SCM contains sufficient sugar concentration to restrict the growth of bacteria in it.
Molds and yeasts can grow at higher concentration of sugar. Yeast may be controlled by
proper pasteurization of the product. Certain mold have been shown to cause the formation of
small buttons on the surface of SCM. Molds require oxygen for their normal growth and if
the containers of sweetened condensed milk are filled up completely and sealed, mold growth
can be controlled. Sweetened condensed milk should be stored at a low temperature. At high
temperature, chemical changes take place rapidly and such faults as metallic flavors, increase
in acidity darkening in color, and a loss in viscosity may result (Mahanta,1964).Sweetened
condensed milk are used by the confectionary industry typically in caramel, toffee and fudge
manufacture as well as in various desserts , ice-cream, sauces, cake icings and bakery
(Farhang H., 2015).
The objectives of this research work are;
(i) To analyze the physico-chemical characteristics of three types of cow milk samples from
Insein, Shwe Pyi Thar and Htantabin Townships, Yangon Region.
(ii) To prepare good quality sweetened condensed milk
(iii) To investigate the effect of concentration of raw milk and effect of addition of sugar on
the quality of SCM
(iv) To analyze the physico-chemical characteristics of prepared SCM
Materials and methods
Raw Materials
Samples of cow milk were collected from Insein, Shwe Pyi Thar and Htantabin
Townships, Yangon Region. In this research, whole milk was used as raw materials. Refined
cane sugar (“Super” brand) was used for sweetening of SCM.
Determination of Physico-chemical Characteristics of Cow Milk Samples
Milk Analyzer (Lactoscan) was used to determine the physico-chemical
characteristics of cow milk samples. The fat content, water content, total solid content,
protein content, lactose content, ash content and pH of milk samples were determined. 25 ml
of milk sample was used in each experiment.

Figure (1) Milk Analyzer (Lactoscan)
Preparation of Sugar Solution
The sugar/water concentration or sugar in water ratio is very important for inhibiting
the growth of microorganisms. 300 g of sugar was dissolved in 180 ml of water to get 350 ml
of sugar solution with sugar index of 62.5%. Concentration of sugar must not be less than
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62.5%. If it is less than 62.5%, the product will have the shorter shelf-life. If it is greater than
62.5%, the product will cause crystallization or sedimentation.
Preparation of Sweetened Condensed Milk
1L of cow milk from Insein Township, Yangon Region was added in a sterilized
stainless steel pot of known weight, pasteurized and concentrated by heating on an electric
stove at 85ºC - 90ºC for half an hour. The water content was periodically measured by using
milk analyzer until the water content became 60 %. Then, 450 ml of previous prepared sugar
solution (sugar index 62.5%) was added into the concentrated milk. Heating at 60 ºC was
continued for two and half hours. During the heating, the milk was constantly stirred until the
color of the milk changed to a pale yellow color. The condition, at which the color of the
milk had just changed was the best condition. The steel pot was then removed from the stove
and cooled to room temperature by continuous and vigorous agitation for 30 minutes in order
to prevent lactose crystallization. The product was carefully poured into sterilized bottles (3
minutes sterilization at 75 ºC) and sealed and stored at a room temperature (25 to 30 ºC) and
in refrigerator (4 to 7 ºC) for further use in the analysis of sweetened condensed milk.
Sweetened condensed milk from Htantabin and Shwe Pyi Thar Townships were prepared in
the same manner and their physico-chemical characteristics were determined.
Investigation of Effect of Important Parameters on the quality of Sweetened Condensed
Milk
Effect of Concentration of Milk on the Characteristics of SCM
The effect of concentration of milk on the color, flavor and texture of prepared SCM
was determined by varying water content of milk at (50%, 60%and 70%) and fixed amount
of other ingredients using the same procedure mentioned above.
Effect of Addition of Sugar on the Characteristics of SCM
The effect of addition of sugar on the color, flavor and texture of prepared SCM was
determined by varying the amount of sugar content added .(200g, 300g and 400g) of sugar
were dissolved in (120ml,180ml and 240ml) of water to prepare the solution having sugar
concentration of 62.5% using the same procedure mentioned above.
Analysis of Sweetened Condensed Milk
Determination of Total Solids Content
The total solids content in SCM was determined according to the methods described
by “Official Methods of Analysis” of the Association of Official Agricultural Chemist.
pH
The pH of the sample was measured by using pH meter.
Determination of Sugar Content
The percentage of sugar content was determined by A.O.A.C. (1990) method.

Determination of Moisture Content
Moisture content of SCM was determined by using moisture balance.
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Figure (2) Moisture balance
Determination of Ash Content
The total ash percent of SCM was determined according to the methods described by
“Official Methods of Analysis” of the Association of Official Agricultural Chemist.
Determination of Protein Content
The percentage of protein in SCM was determined by Kjeldhal method.
Determination of Fat Content
Fat content of SCM was determined by Babcock Fat Test method described in
“ Techniques of Dairy Plant Testing” (Goss,1955).
Organoleptic Evaluation
Organoleptic test of the samples was carried out by a panel of people consisting of ten
persons. Organoleptic test such as appearance and flavor evaluation of the prepared SCM
samples was determined.
Determination of Shelf-life
The prepared SCM samples were kept at room temperature and at refrigeration
temperature. Its appearance, flavor and taste were evaluated every month.

Results and Discussions
The main aim of this research is to lengthen the shelf life of milk by processing of
sweetened condensed milk. In this research, the raw cow milk was obtained from Insein,
Shwe Pyi Thar and Htantabin Townships and their characteristics were determined. The
physico-chemical characteristic of cow milk samples ( such as water content, total solids
content, fat content, protein content, lactose content, ash content, pH) were investigated by
using milk analyzer and are shown in Table(1). According to the results, it was found that all
of these results are in accordance with the literature value. The protein content of cow milk
sample from Insein Township was higher than that of other two samples.
The concentration of milk to suitable water content is vital to improve the appearance
and texture of SCM .The effect of concentration of milk on the quality of SCM are shown in
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Table(2). It was found that the concentration of milk up to 60% water content was the most
suitable condition which gave SCM having milky white color, milky aroma, and smooth
consistency.
To control the crystallization of sugar in SCM, Table (3) shows the effect of amount
of sugar added on the quality of SCM. It was found that 300g of sugar was the most suitable
amount which gave milky white color, fairly sweet flavor, and fine and smooth consistency.
The addition of 400g of sugar caused some crystallization of sugar and gave gritty
consistency.
The physico-chemical characteristics of SCM were compared with literature value
and also with those of market SCM (Dawn Brand) and the results are shown in Table (4). It
was found that almost the results of prepared SCM fall within the acceptable range of
literature value, but the fat content of prepared SCM samples is higher than that of market
SCM.
Shelf-life of SCM samples are shown in Table (5). The results showed that the
prepared samples which were stored at ambient temperature, could be retained to 7 days.
However, sandiness was occurred because of high temperature. When the prepared SCM was
stored at refrigeration temperature, it was found that the good quality could be retained to 90
days.

Table (1)

Physico-Chemical Characteristics of Cow Milk Samples
Cow Milk Samples

Characteristics

Literature
Values*

Insein
87.5

Shwe Pyi Thar
85.5

Htantabin
88.9

Total solids content (%w/w)
Fat content(%w/w)

12.4
3.8

12.7
3.9

12.1
4.2

10.5-14.5
2.5-6.0

Protein Content(%w/w)
Lactose Content(%w/w)
Ash Content(%w/w)
pH

5.1
3.9
0.7
6.7

4.1
4.8
0.7
6.7

4.7
4.5
0.7
6.6

2.9-5.0
3.6-5.5
0.6-0.9
6.5-6.7

Water Content(%w/w)

* Farhang H., 2015.

85.5-89.5
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Table (2)

Effect of Concentration of Milk on the Characteristics of Sweetened
Condensed Milk
Concentration temperature
Evaporation temperature
Amount of sugar added

Cow Milk
Samples

Insein

Shwe Pyi
Thar

Htantabin

SCM
samples

85-90°C
60-65°C
30 %( w/w)

Color

Flavor

Texture

1
2

Water
content
of milk
(%)
50
60*

Organoleptic Properties

Pale yellow
Milky white

Milky aroma
Milky aroma

3
1
2

70
50
60*

Milk white
Pale yellow
Pale yellow

Milky aroma
Milky aroma
Milky aroma

3
1
2

70
50
60*

Milky white
Pale yellow
Milky white

Milky aroma
Milky aroma
Milky aroma

3

70

Milky white

Milky aroma

Gritty, viscous
Smooth consistency,
moderate viscous
Slightly viscous
Gritty, viscous
Smooth consistency,
moderate viscous
Slightly viscous
Gritty, viscous
Smooth consistency,
moderate viscous
Slightly viscous

*suitable water content

Table (3)

Effect of Addition of Sugar on the Characteristics of Sweetened
Condensed Milk
Concentration temperature
Evaporation temperature
Water content of milk

Cow Milk
Samples
Insein

Shwe Pyi
Thar

Htantabin

85-90°C
60-65°C
60 %

SCM
samples

Sugar
(g)

1

200

Color
Milky white

2

300*

Milky white

3

400

Pale yellow

1

200

Milky white

2

300*

Pale yellow

3

400

Pale yellow

1

200

Milky white

2

300*

Milky white

3

400

Pale yellow

*suitable amount of sugar added

Organoleptic Properties
Flavor
Milky aroma,
Not sweet
Milky aroma,
Fairly sweet
Milky aroma,
Very sweet
Milky aroma,
Not sweet
Milky aroma,
Fairly sweet
Milky aroma,
Very sweet
Milky aroma,
Not sweet
Milky aroma,
Fairly sweet
Milky aroma,
Very sweet

Texture
Slightly viscous
Smooth consistency,
moderate viscous
Gritty, viscous
Slightly viscous
Smooth consistency,
moderate viscous
Gritty, viscous
Slightly viscous
Smooth consistency,
moderate viscous
Gritty, viscous
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Physico-chemical Characteristics of Sweetened Condensed Milk
Sweetened Condensed Milk Samples

Characteristics
Total Solids
Content (%w/w)
Sugar Content
(% w/w)
Protein Content
(% w/w)*
Fat Content
(%w/w)*
Moisture
Content(% w/w)
Ash Content
(% w/w)
pH
Color

Literature
Values**

Insein

65- 70

Commercial
Brand
(Dawn)

Htantabin

65

Shwe Pyi
Thar
65

62

67

40- 55

51.7

52.5

51.5

-

5- 9

6.65

6.3

6.46

7.5

6- 9

7.9

8.2

8.5

0.17

30- 35

28

28

32

30

1- 3

2.7

2.5

2.5

-

6.8- 7.0
-

6.9
Milky
white
Milky
aroma,
Fairly
sweet
Smooth
consistency,
Moderate
viscous

6.9
Milky
white
Milky
aroma,
Fairly
sweet
Smooth
consistency,
Moderate
viscous

6.8
Milky
white
Milky
aroma,
Fairly sweet

6.97
Milky
white
Milky
aroma,
Fairly
sweet
Smooth
consistency,
Moderate
viscous

Flavor

-

Texture

-

Smooth
consistency,
Moderate
viscous

* The data were measured at Quality Control Research Laboratory of Development Center
for Food Technology(D.C.F.T)
** Farhang H., 2015.

Table (5) Shelf-life of Sweetened Condensed Milk Samples
Sweetened Condensed Milk
Samples

Shelf-life (days)
Ambient Temperature
(25-30°C)
7 days

Refrigeration Temperature
(4-7°C)
90 days

Shwe Pyi Thar

7 days

90 days

Htantabin

7 days

90 days

Insein
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Figure (3) Prepared Sweetened Condensed Milk Samples
Sample 1 = SCM prepared by using raw milk from Shwe Pyi Thar Township
Sample 2 = SCM prepared by using raw milk from Insein Township
Sample 3 = SCM prepared by using raw milk from Htantabin Township

Conclusion
In this research work, the concentration of milk up to 60% water content, and
utilization of 300g of sugar dissolved in 180ml of water to prepare 62.5% concentration of
sugar solution were the most suitable condition for the preparation of good quality SCM. The
physico-chemical characteristics of SCM samples were in accordance with the literature
value and acceptable for consumers. The prepared SCM from Insein Township is of good
quality because the protein content of this sample was higher than the others. Since SCM
samples were stored at refrigeration temperature, the good quality could be retained up to
three months. The prepared products would supplement the domestic market as they have
good appearance and quality.
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Preparation of Food Additives from Watermelon Rind and Seeds
Khin Mar Hlaing1, Than Than Sint2, Swe Zin Myat3
Abstract
This research intends to produce food additives from the wastes of watermelon such as rinds
and seeds. Watermelon rinds were used in the extraction of value added products, such as
food additives, especially pectin. Watermelon seeds were used to produce watermelon seed
flour which contains several vitamins B and important minerals such as magnesium,
phosphorus, iron, potassium, sodium, copper and zinc. It can be used in industries such as
medicine, food additive, dietary supplement and sports nutrition. In this research, the physicochemical characteristics such as moisture, ash, protein, and crude fiber content of watermelon
rinds and seeds were determined. In this study, pectin was prepared from watermelon rind by
the use of different acids such as nitric, hydrochloric and sulfuric acids. The variation of
different types of acid, volume of water, extraction time and extraction temperature were
used. It was found that the hydrochloric acid 1ml (1N), volume of water 100 ml, extraction
time 60 min. and extraction temperature 95C were found to be the most suitable condition.
The prepared pectin was also used in jelly making. Then flour powder was also prepared from
watermelon seeds as they are highly nutritive and contains large amount of proteins and many
beneficial minerals and it can be used in industries such as medicine, food additive, dietary
supplement and sports nutrition.
Keywords – watermelon, rind , seeds , food additives.

Introduction
The watermelon fruit is a flowering plant and a warm-season crop related to
cataloupe, squash, cucumber, and pumpkin. There are three species of watermelon;
Citrulluslanatus, Citrullusecirrhosus and Citrulluscolocynthis. Watermelon biomass is a
concept in which the total biomass of a biological product would be used to produce an array
of value-added products resulting in minimal or no waste of the biomass. The basic principles
of a bio-refinery are that the feed stock is processed to produce fuels, chemicals,
commodities, and other materials (Kammet al., 2004). A watermelon bio-refinery would be
possible if all or nearly all components of the watermelon biomass could be utilized as valueadded products in an economical fashion. The long-term goal of this work is to look into the
possibility of applying the general bio-refinery concept to the watermelon crop. Since
watermelon rind constitutes nearly one third of its weight, value-added products from the rind
would be a critical part of the watermelon bio-refinery and the rind will be the focus of this
work. The basic pectin extraction procedure for citrus peel and their procedures that have
been successfully applied to pectin extraction from a number of other plant materials will be
applied to watermelon rind. The utilization of watermelon fruits is limited to the direct
consumption of the fresh fruits. The fruits contain seeds which are un-utilized fruit byproducts. The seeds are discarded and not eaten but are consumed in other parts of the world
either roasted and served as snacks or milled into flour for incorporation into wheat flour and
baked into bread (Akpapunam, 1981). Watermelon seeds are economical food in proteins and
fats and can find applications as a protein source in various food formulations and preparation
(Adway & Taha, 2001).
The aim of this research work is to apply useful products for food industry and
prepare healthy economical food product from food wastes.
1
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Materials and Methods
Materials
Watermelon fruits were purchased from local market in Thanlyin Township, Yangon
Region. Analar grade of hydrochloric acid, nitric acid, sulphuric acid ethyl alcohol and
isopropyl alcohol were purchased from Super Shell Store, 28th street, Pabaedan Township,
Yangon Region.
Preparation of Watermelon Dried Peel
The watermelon rind including the skin was separated from the flesh by scraper. The
watermelon rind was also washed with water and then the rind was ground using blender.
The ground peel was washed with water to remove the soluble solids and then it was added to
the water for stirring about 10 min. The mixture was strained with a metal screen and the
procedure was repeated. The strained peel was weighed and dried in hot air oven at 80 C for
about 12 hrs. The dried peel was placed in a sealed bag and held at room temperature unless
the extraction procedure was performed immediately after the peel preparation.
Preparation of Pectin Powder from Watermelon Dried Peel by Extraction
10g of the dried peel was added to the 100ml of water and then 5ml of the
hydrochloric acid (1N) was added to the peel-water mixture and adjusted the desired pH 1.9.
The mixture was agitated with stirrer at 95 C for 60 min. And then the mixture was allowed
to cool in a water bath. After cooling, the mixture was filtered with filter paper and the filter
cake was removed. The filtrate was combined with approximately twice the volume of
alcohol for overnight to precipitate. After the precipitation, the pectin was separated from the
alcohol solution by using a layer of cheesecloth and also washed again with 50 ml of alcohol
to remove impurities. And then, the resultant pectin was dried in oven at 100C for 2 hrs.
Finally, the pectin was ground to a powder form and weighed again. Similarly, the same
procedures were also conducted with nitric acid and sulphuric acid to determine the most
suitable conditions. The results obtained are shown in Tables (3) to (14).
Effect of Variation of Volume of Water by Extraction with Different Acids on Yield
Percent of Pectin
In this research, the pectin was prepared by using the different acids such as
hydrochloric, nitric, sulphuric acids. The amount of 10 g of dried peel was only used in this
experiment and the water was varied at (50, 75, 125 and 150) ml to obtain the most suitable
condition. The other parameters were fixed and the same procedure was also carried out. The
results are shown in Tables (3) to (5).
Effect of Variation of Extraction Time by Different Acids on Yield Percent of Pectin
In this research, the extraction time was varied at (30, 45, 75 and 90) min by using the
different acid and the other parameter were fixed to determine the most suitable condition.
The results are shown in Tables (6) to (8).
Effect of Variation of Extraction Temperature by Different Acids on Yield Percent of
Pectin
In this research, the effect of temperature on pectin yield was examined by using the
different acid such as hydrochloric, nitric and sulphuric acids. The variation of extraction
temperatures such as (80, 85, 90, and 100)C were determined to obtain optimum condition.
The results are shown in Tables (9) to (12).
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Application of Watermelon Pectin Powder in Jelly Making
In the preparation of watermelon jelly, watermelon juice 100 ml and sugar 70 g ware
thoroughly mixed in a stainless steel pan, Then, the amount of pectin 1 g and citric acid 1 g
were added into it and stirred well. During the mixture was boiling, the jellying point was
tested with a wooden spoon and soluble solid content (65ºBrix) was determined by
refractometer. Finally, watermelon jelly was allowed to cool in a container and the shelf life
of prepared jelly was found to be one month.
Preparation of Watermelon Seeds Flour
Watermelon seeds were removed from the watermelon flesh by steel knife. The
collected watermelon seeds were washed with water and then the pre-boiled with hot water at
100C for 5 min. And then it was cooled to room temperature and the seeds are sun-dried at
40 C for 3 days. The sun-dried seeds were ground up with blender into flour.
Results and Discussion
In this research, the physico-chemical properties of watermelon rind such as moisture
content, ash content, protein content and fruit content were shown in Table (1). The physicochemical properties of watermelon seed such as ash content, protein content, and crude fibre
content were shown in Table (2). The different types of acid used in extraction were
conducted to determine the yield of pectin. The pectin powder was prepared from watermelon
rind by using three types of different acid such as hydrochloric acid, nitric acid, and sulphuric
acid to obtain the most suitable condition for maximum yield percent of pectin and all of the
acids used in this research work were fixed at concentration 1 N and 1 ml volume. Table (3)
shows the effect of variation of volume of water by extraction with hydrochloric acid and in
which it can be seen that 100 ml of volume of water was the most suitable condition. Tables
(4) and (5) also indicate the same water volume (i.e. 100 ml) was the most suitable volume to
extract other two nitric and sulphuric acids. The higher than 100 ml water was found to give
lesser percent of pectin yield. The results of Tables (6-8) show that hydrochloric acid was the
most suitable acid to obtain good yield of pectin varied with extraction time. The most
suitable time for all three types of acid was taken as 60 min. Tables (9-11) indicate that the
most suitable extraction temperature for all of three types of acid was 95C but it can be
clearly seen that hydrochloric acid gave the highest yield percent of pectin. Table (12) also
shows the comparison of effect of variation of volume of water with three different acids in
which hydrochloric acid is the only one acid to give highest yield of pectin (i.e. 30%).
Finally, it was found that hydrochloric acid was the best type of acid in comparing of two
other acids such as nitric and sulphuric acids to yield pectin powder from watermelon rind. In
this work, the pectin powder from watermelon rind was applied in jelly making and the shelf
life of prepared jelly was found to be one month.
Table (1)
Analysis of Watermelon Rind
Sr.
Constituents
Experimental Value (%)
No.
1
Moisture (%w/w)
95.3
2
Ash**(%w/w)
0.69
3
Protein**(%w/w)
0.93
4
Fruit Content**(%w/w)
29
*
**

Literature Value* (%)
93.8
0.49
0.1
-

Bawaet al., 1977.
These parameters were carried out at the Ministry of Co-operative Small Scale Industries Department.
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Table (2)
Sr.
No.

Analysis of Watermelon Seed
Constituents

Experimental Value (%)

Literature Value* (%)

1

Protein**(%w/w)

11.92

35.7

2

Crude Fibre**(%w/w)

0.22

4.83

3

Total Ash**(%w/w)

0.64

3.6

*
**

El. Adwayet al., 2001.
These parameters were carried out at the Ministry of Co-operative Small Scale Industries Department.

Table (3)

Effect of Variation of Volume of Water by Extraction with Hydrochloric
Acid on Yield of Pectin
Volume of hydrochloric acid = 1 ml (1N)
Extraction time
= 45 min
Extraction temperature
= 90 C
Volume of ethanol
= twice the volume of filtrate

Sr.
No.

Dry Peel Weight
(g)

Volume of Water
(ml)

pH

Pectin Yield
(% w/w)

1

10

50

1.9

1

2

10

75

1.9

10

3*

10

100

1.9

30

4

10

125

1.9

1

5

10

150

1.9

ND

* suitable volume of water

Table (4)

Effect of Variation of Volume of Water by Extraction with Nitric Acid on
Yield of Pectin
Volume of nitric acid
Extraction time
Extraction temperature
Volume of ethanol

= 1 ml (1 N)
= 45 min
= 90 C
= twice the volume of filtrate

Sr.
No.

Dry Peel Weight
(g)

Volume of Water
(ml)

pH

Pectin Yield
(% , w/w)

1

10

50

1.9

1

2

10

75

1.9

10

3*

10

100

1.9

20

4

10

125

1.9

9

5

10

150

1.9

ND

* suitable volume of water
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Effect of Variation of Volume of Water by Extraction with Sulphuric
Acid on Yield of Pectin
Volume of sulphuric Acid = 1 ml (1 N)
Extraction time
Extraction temperature
= 90 C
Volume of ethanol
= twice the volume of filtrate

Sr.
No.
1
2
3*
4
5

= 45 min

Dry Peel Weight (g)

Volume of Water (ml)

pH

10
10
10
10
10

50
75
100
125
150

1.9
1.9
1.9
1.9
1.9

Pectin Yield
(% w/w)
1
10
20
9
ND

* suitable volume of water

Table (6)

Effect of Variation of Extraction Time by Hydrochloric Acid on Yield of
Pectin
Volume of water
=
Volume of hydrochloric Acid =
Volume of ethanol
=

Sr.
No.
1
2
3*
4
5

Dry Peel Weight
(g)
10
10
10
10
10

100 ml
1 ml (1N)
twice the volume of filtrate

pH

Time (min)

1.9
1.9
1.9
1.9
1.9

30
45
60
75
90

Temperature
(C)
95
95
95
95
95

Pectin Yield
(% w/w)
ND
9
30
20
20

* suitable condition

Table (7)

Effect of Variation of Extraction Time by Nitric Acid on Yield of Pectin
Volume of water
Volume of ethanol

Sr.
No.
1
2
3*
4
5

Dry Peel Weight
(g)
10
10
10
10
10

* suitable condition

= 100 ml
Volume of nitric acid = 1 ml (1N)
= twice the volume of filtrate

pH
1.9
1.9
1.9
1.9
1.9

Time
(min)
30
45
60
75
90

Temperature
(C)
95
95
95
95
95

Pectin Yield
(% w/w)
ND
10
20
10
10
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Table (8)

Effect of Variation of Extraction Time by Sulphuric Acid on Yield of
Pectin
Volume of water
= 100 ml
Volume of sulphuric acid = 1 ml (1N)
Volume of ethanol
= twice the volume of filtrate

Sr.
No.
1
2
3*
4
5

Dry Peel Weight
(g)
10
10
10
10
10

pH

Time (min)

1.9
1.9
1.9
1.9
1.9

30
45
60
75
90

Temperature
(C)
95
95
95
95
95

Pectin Yield
(% w/w)
ND
10
20
10
10

* suitable condition

Table (9)

Effect of Variation of Extraction Temperature by Hydrochloric Acid on
Yield of Pectin
Volume of water
Volume of hydrochloric acid
Volume of ehanol

Sr.
No.
1
2
3
4*
5

Dry Peel Weight
(g)
10
10
10
10
10

=
=
=

pH
1.9
1.9
1.9
1.9
1.9

100 ml
1 ml (1N)
twice the volume of filtrate

Time
(min)
60
60
60
60
60

Temperature
(C)
80
85
90
95
100

Pectin Yield
(% w/w)
ND
10
10
30
20

* suitable condition

Table (10)

Effect of Variation of Extraction Temperature by Nitric Acid on Yield of
Pectin
Volume of water
Volume of nitric acid
Volume of ethanol

= 100 ml
= 1 ml (1N)
= twice the volume of filtrate

Sr.
No.

Dry Peel Weight
(g)

pH

Time
(min)

Temperature
(C)

Pectin Yield
(% w/w)

1

10

1.9

60

80

ND

2
3
4*
5

10
10
10
10

1.9
1.9
1.9
1.9

60
60
60
60

85
90
95
100

10
10
20
10

* suitable condition
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Table (11)

Effect of Variation of Extraction Temperature by Sulphuric Acid on Yield
of Pectin
Volume of water
Volume of sulphuric acid
Volume of ethanol

Sr.
No.
1
2
3
4*
5

203

Dry Peel Weight
(g)
10
10
10
10
10

=
=
=

pH
1.9
1.9
1.9
1.9
1.9

100 ml
1 ml (1N)
twice the volume of filtrate

Time
(min)
60
60
60
60
60

Temperature
(C)
80
85
90
95
100

Pectin Yield
(% w/w)
ND
9
10
15
10

* suitable condition

Table (12)

Comparison of Three Different Acids on Yield of Pectin
Volume of acid
Volume of water
Volume of ethanol
Dry peel weight

Sr. No.

= 1 ml (1N)
= 100 ml
= twice the volume of filtrate
= 10 g

1.9

Time
(min)
60

Temperature
(C)
95

Pectin Yield
(% w/w)
30

Nitric Acid

1.9

60

95

20

Sulphuric Acid

1.9

60

95

15

Types of Acids

pH

1*

Hydrochloric Acid

2
3

* The most suitable acid

Figure (1) Pectin Powder from
Watermelon Rind

Figure (2) Watermelon Seed Flour
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Conclusion
The prepared pectin powder used in this research work was extracted from
watermelon rind by three different acids such as hydrochloric acid, nitric acid, sulfuric acid.
In this research, it was found that the optimum condition of prepared pectin was hydrochloric
acid (1 N), extraction of water volume (100 ml), extraction time (60 min), extraction
temperature (95 °C), and it gave the highest yield percentage of pectin powder. The prepared
pectin powder was used in jelly making. From these investigations, it was concluded that
pectin powder can be used in food for thickeners, water binders, and stabilizers. Similarly,
watermelon seed flour could be used in soup preparation.
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Preparation and Characteristics of Noni Food Products
San San Soe1, Khin Cho Cho2
Abstract
In this present research, the preparation of noni jam and noni juice were done. In this work,
the effect of sugar concentration on the quality of jam and juice were studied to determine the
correct proportion to obtain good quality product. The physico-chemical characteristics such
as moisture content, acidity, pH and organoleptic evaluation were also determined. It was
found that the characteristics of the suitable noni jam sample were as follows: pH 3.3, acidity
0.47%, and soluble solids content of 67ºBrix. The characteristics of the suitable noni juice
sample contains pH 3.8, acidity 0.042%, and soluble solids content of 11ºBrix.The result so
obtained would in some way be supplementing the local cottage industries, food producers for
attaining higher quality products.
Keywords- noni jam, noni juice, moisture content, pH, soluble solids content, acidity

Introduction
One of the fruit and vegetable processing is preserving. Preserving, as it is applied to
the manufacture of jams, jellies and marmalades, is one of the oldest and most important of
the fruit industries. Preserving of fruits becomes a home operation, the season for preserving
corresponding to the time when the fruits were being harvested.
Morinda citrifolia L. (Rubiaceae), commonly known as noni, has a long history of use
as a kind of food in tropical regions throughout the world. It is primarily used to stimulate the
immune system and thus to fight bacterial, viral, parasitic and fungal infections; it is also
used to prevent the formation and proliferation of tumors, including malignant ones (Earle
2001).
Different parts of the noni tree, including the fruit, have been traditionally used as folk
remedy for many diseases such as diabetes, hypertension, and cancer (Sang et al., 2002). The
traditional uses of noni plants vary from one country to the other. In some areas like
Myanmar, Fiji and Australia this fruit is eaten raw mostly by the females. The use of noni
continues its popularity among modern populations. Many different types of noni products
are beverages, powder, tablets, and capsules (European Commission 2002).
Jam making is still one of the most popular methods of preserving fruit and with the
help of a freezer it can be spread over a period of time. Good home-made jam has an
excellent flavor which is far superior to that of the average mass-product varieties (Aylward
1999).
However, it must be correct to obtain a satisfactory product. One important feature of
preservation is the high acidity which prevents the growth of food poisoning bacteria and also
helps to maintain the color and flavor for most fruits. Some moulds and yeasts are able to
grow at the high acidity and these can spoil the food. They are prevented by ensuring that the
sugar content of the preserve is at least 68%. If, for any reason, the sugar content is lower
(e.g., condensation of water on the surface of jam during cooling) moulds will quickly spoil
the product (Aylward 1999).
1
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The term "Fruit Juice" as it developed from early times has meant the clear, or nearly
clear, unfermented liquid which separates from sound ripe fruit on pressing. Fruit and
vegetable juices are manufactured for two main purposes: (a) for preparing pleasant-tasting
"soft drink" and (b) as a contribution of vitamin C to the diet. Commonly manufactured fruit
juices are citrus, pineapple and tomato juices (Gould 1974).
Fruit beverages are easily digestible, highly refreshing, thirst-quenching and
appetizing. Fruit juice which do not undergo alcoholic fermentation are termed as
unfermented beverages, such as natural and sweetened juice, nector, cordial, squash, crush
syrup, fruit juice concentrate and fruit juice powder.
The main objective of fruit and vegetable processing is to supply wholesome, safe,
nutritious and acceptable food to consumers throughout the year.

Materials and Methods
Raw Materials
In this research, noni fruits were collected from Insein Market, Yangon Region.
Sodium sorbate, sodium benzoate and pectin (Analar Grade, Inida) were purchased from
Supershell Chemical Store, 28th street, Middle Block, Pabedan Township, Yangon Region.
The preparation of noni products from good, sound and matured ripe noni were used as major
raw materials.
Preparation of Noni Jam
Selection of Noni
The fresh, fully-matured and firm fruits were carefully selected to ensure a good
quality product. The fruit should contain no "drops" (soft, stale fruit that had fallen to the
ground and subsequently picked up during harvesting) or "splits" (fruit with peel breaks), and
should be free of internal insect infection and mould damage. The noni needs to be inspected
and any damaged fruit rejected.
Preparation of Noni Jam Sample
A good, sound, matured and ripen fruits were sorted, thoroughly washed with clean
water to remove dirt and foreign matters and drained. After draining, the fruits were peeled,
scrubbed, removed seeds and sieved with 45 mesh screen to obtain noni pulp.
The pulp was placed in the stainless steel pot and 50% w/w of water was added and
heated to about 80°C while stirring. When the predetermined temperature was reached, the
stove was turned off. Then 3% w/w of pectin was added, while stirring with wooden ladle to
prevent the pectin from clotting. When the pectin was completely dissolved, 60% w/w of
sugar was added and heated gentle. When the sugar had been dissolved, 0.1% w/w of sodium
sorbate was added as a preservative while the jam became setting.
Preparation of Noni Juice Sample
A good, sound, matured and ripen fruits were sorted, thoroughly washed with clean
water to remove dirt and foreign matters and drained. After draining, the fruits were peeled,
scrubbed, removed seeds and sieved with 45 mesh screen to obtain noni pulp. After that, juice
extraction was carried out with juice extractor. The pulp and other suspended matter were
removed by filtering with a suitable filter cloth. The extracted juice was obtained and kept for
future work. About 20%w/w of sugar was dissolved in water and heated to 70ºC. The
solution was stirred during heating and filtered through a filter cloth.
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And then sugar syrup was added slowly to the juice with gentle stirring. During
stirring, 0.1%w/w of sodium benzoate was dissolved in a small amount of water and added to
it. Then the mixture was stirred continuously. After that, the juice was filled into sterilized
bottle and stored at room temperature.
Analysis of Noni Jam and Juice
Determination of Moisture Content
The moisture content of the sample was determined by using moisture balance.
pH
The pH of the sample was measured by using pH meter.
Determination of Ash Content
The total ash percent of the sample was determined by using muffle furnace.
Determination of Protein
Protein content of sample was determined by the Micro-Kjeldahl Distillation Unit,
Kjeltec TM 2100, Sweden.
Determination of Soluble Solids Content
The soluble solids content of the sample was measured with a refractometer (Tokyo,
Japan).
Determination of Sugar Content
The percentage of sugar content was determined by A.O.A.C. (1990) method.
Determination of Acidity
The acidity was determined by A.O.A.C. (1990) method.
Determination of Shelf-Life of Noni Jam and Juice
The shelf-life was determined by storing noni jam and juice samples in room
temperature and in the refrigerated temperature. The appearance and taste of the samples
were checked and recorded every week.
Organoleptic Evaluation of Noni Jam and Juice
Organoleptic evalution of jam and juice were judged by a panel of people consisting
of 10 persons.

Noni

Jam

Figure (1) Noni Fruit

Noni

Noni
Juice

Noni
Juice

Noni
Juice

Jam

Figure (2) Noni Jam

Figure (3) Noni Juice
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Results and Discussion
The characteristics of noni fruit were determined and shown in Table (1). The effect
of sugar content on the characteristics of noni jam is shown in Table (2). From these results,
the addition of 70% w/w of sugar was more suitable than the other samples because of the
formation of good taste.
The effect of pectin content on the characteristics of noni jam is indicated in Table
(3). From these data, it was evident that the most suitable amount of pectin was 3% w/w
which gave good taste, soft and sticky texture. If too much pectin had been used; the jam was
sticky and hard. When it had contained too little pectin, they did not set.
Table (4) shows the effect of heating time on the soluble solids content of noni jam. It
was found that the most suitable heating time was 50 minutes, according to the soluble solids
content, attractive color and soft and sticky texture.
Table (5) shows the effect of heating temperature on the soluble solids content of noni
jam. From these results, it was observed that heating temperature 80˚C was the most suitable
due to texture and good color.
The comparative study between prepared noni jam with literature values such as pH,
moisture content, soluble solids content, protein and acidity are shown in Table (6). It was
observed that soluble solids content and acidity were lower than literature value and pH was
fall within the acceptable range of literature value.
The shelf-life of noni jam was studied by placing in a sterilized bottles and storing at
room temperature and at the refrigerated temperature are recorded in Table (6). The well
preserved jam could be stored long periods at least one year and it is suited for use the whole
year round.
The effect of sugar concentration on the characteristics of noni juice is shown in Table
(7). From these results, the addition of 25% w/w of sugar was more suitable than the other
samples because this sugar amount gave good sweet taste and pleasant smell.
Table (8) shows the effect of heating time on the soluble solids content of noni juice.
It was found that the most suitable heating time was 10 minutes, according to the soluble
solids content, to get attractive color and pleasant smell.
Table (9) shows the effect of heating temperature on the soluble solids of noni juice.
From these results, it was observed that heating temperature 60˚C was the most suitable due
to its organoleptic properties.
The comparation of physico-chemical characteristics of noni juice with commercial
and literature values is shown in Table (10). The value of soluble solids content, acidity and
pH were in the acceptable range of the literature value.
The ash content of sample was lower than that of commercial and literature values.
Although the protein content of the sample was more than that of commercial and literature
values. The shelf-life of noni juice was studied by placing in a sterilized bottles and storing at
room temperature. The shelf-life and organoleptic evalution of the juice is recorded in Table
(10).

West Yangon University Research Journal 2020, Vol. 8. No.2

Table (1)

Characteristics of Noni Fruit Pulp

Sr. No
Characteristics
1.
Moisture Content (%w/w)
2.
Ash(%w/w)
3.
Protein(%w/w)
4.
Soluble Solids Content(°Brix)
5.
Acidity(%v/w)
6.
pH
*Chunhieng, M.T., 2003
Table (2)

Sr.
No

Acidity
(%w/w)

1
50
0.62
2
60
0.55
3
70*
0.47
4
80
0.32
*suitable amount of sugar

Sr.
No

Acidity
(%w/w)

1
1
0.42
2
2
0.45
3
3*
0.47
4
4
0.51
*suitable amount of pectin

Sr.
No

Literature Value*
90.00
2.5
8.0
0.14
3.72

Soluble Solids
Content
(˚Brix)
65
66
67
68

pH
3.2
3.2
3.3
3.4

Organoleptic Properties
Slightly sour and not sticky
Sweet-sour and not sticky
Sweet and sticky
Very sweet and sticky

Effect of Pectin Content on the Characteristics of Noni Jam
Sugar
= 70 g
Heating Time
= 50 minutes

Pectin
(%w/w)

Table (4)

Noni Fruit Pulp
85.51
1.29
1.25
9.0
0.0175
3.9

Effect of Sugar Content on the Characteristics of Noni Jam
Heating time
= 50 minutes
Sugar
(%w/w)

Table (3)
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pH
3.0
3.2
3.3
3.4

Soluble Solids
Content
(˚Brix)
66
66
67
67

Organoleptic Properties
Slightly sweet and not sticky
Slightly sweet and slightly sticky
Sweet, soft and sticky
Sweet, hard and very sticky

Effect of Heating time on Characteristics of Noni Jam

Heating Time
(min)

1
30
2
40
3
50*
4
60
*suitable condition

Soluble Solids
Content
(˚Brix)
58
64
67
73

Organoleptic Properties
Soft not sticky, light yellow color
Soft, slightly sticky, light yellow color
Soft, sticky, golden yellow color
Soft, sticky, dark brown color
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Table (5)

Effect of Heating Temperature on Characteristics of Noni Jam
Heating Time
= 50 minutes

Heating
Temperature
(˚C)
1
60
2
70
3
80*
4
90
*suitable condition
Sr.
No

Table (6)

Soluble Solids
Content
(˚Brix)
58
64
67
73

Characteristics

1.
2.
3.
4.
5.
6.
7.

Moisture Content (%w/w)
Ash (%w/w)
Protein (%w/w)
Sugar (as reducing sugar)
Soluble Solids Content (°Brix)
Acidity (%v/w)
pH
Shelf-life
8.
(at room temperature)(months)
Shelf-life
9.
(at refrigerated temperature)
(months)
*Bridget Jones, 1989.

Sr.
No

Soft not sticky, light yellow color
Soft, slightly sticky, light yellow color
Soft, sticky, golden yellow color
Soft, sticky, dark brown color

Characteristics of Prepared Noni Jam

Sr. No

Table (7)

Organoleptic Properties

Prepared Noni Jam

Literature Value*

5.37
0.30
0.67
11.01
67
0.47
3.3

68.5
2.5
2.9-3.4

10

-

12

-

Effect of Sugar Content on the Characteristics of Noni Juice
Heating Time
= 10 minutes
Sugar
(%w/w)

Acidity
(%w/w)

1
20
0.029
2
25*
0.042
3
30
0.07
4
40
0.06
*suitable amount of sugar

pH
3.5
3.8
3.9
3.9

Soluble Solids
Content
(˚Brix)
10
11
12
13

Organoleptic Properties
Slightly sour and pungent smell
Sweet and pleasant smell
Sweet and pleasant smell
Very sweet and pleasant smell
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Table (8)

Sr.
No
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Effect of Heating Time on Characteristics of Noni Juice
Heating Temperature
= 60˚C

Heating Time
(min)

1
5
2
10*
3
15
4
20
* suitable condition

Table (9)

Soluble Solids
Content
(˚Brix)
9
11
16
25

Organoleptic Properties
Sour and pungent smell
Sweet and pleasant smell
Sweet and slightly pleasant smell
Very sweet and pleasant smell

Effect of Heating Temperature on Characteristics of Noni Juice
Heating Time
= 10 minutes

Heating
Soluble Solids
Temperature
Content
(˚C)
(˚Brix)
1
50
9
2
60*
11
3
70
14
4
80
18
* suitable heating temperature
Sr.
No

Table (10)
Sr.
No

Organoleptic Properties
Sour and pungent smell
Sweet and pleasant smell
Sweet and pleasant smell
Very sweet and pleasant smell

Characteristics of Prepared Noni Juice
Prepared
Noni Juice

Commercial
Noni Juice

Literature Value*

87.85

97.893

91.60

2.

Moisture Content
(%w/w)
Ash(%w/w)

0.27

4.07

0.46

3.

Protein(%w/w)

0.78

0.28

0.39

4.

11

20

13-14

5.

Soluble Solids Content
(°Brix)
Acidity(%v/w)

0.042

0.07

0.19-0.6

6.

pH

3.8

4.5

3-4

7.

Shelf-life
(at room temperature)
(months)
Shelf-life
(at refrigerated
temperature) (months)

1.

8.

Characteristics

* Bridget Jones, 1989.

8

-

12

-
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Conclusion
In this research, the preparation of noni jam was carried out from noni fruits by using
different weights of sugar (50, 60, 70, 80) (%w/w) and different weights of pectin (1, 2, 3, 4)
(%w/w). According to the organoleptic properties of noni jam, it was found that the sample
processed 70% w/w sugar, 3% w/w pectin, heating time 50 minutes and heating temperature
80˚C was the most suitable condition. This fact indicates that the prepared jam product has
good appearance, quality and could be used in domestic under production.
In this research, the preparation of noni juice was carried out from noni fruits by using
different weights of sugar (20, 25, 30, 40) (%w/w). According to the organoleptic properties
of noni juice, it was found that the sample processed 25% w/w sugar, heating time 10 minutes
and heating temperature 60˚C was the most suitable than the other samples. In this present
work, the preparation of noni juice was carried out mainly with indigenous raw materials
which would supplement the domestic market.
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The Study on the Exposed Rocks of the Sinmahkwa Hill,
Pyawbwe Township, Mandalay Region
Thin Thin Nwet1

Moe Min Soe2

Abstract
The study area is located about 16 km east of Pyawbye , Mandalay Region. It is
bounded by Latitudes 20° 34' 40"N to20° 40' 50"N and Longitude 96°13' 00"E to 96° 15'
20"It covers approximately 8sq.miles.The study area, constituded of medium to high
grade metamorphic rocks intruded by the granit ,diorite, pegmatite and quartzofeldspathic
veins and dykes.Large bodies of granite rocks exposed in the study area belong to the
Central Granitoid Belt of Myanmar.These igneous rocks are intruded into metasedimentary rocks.The metasedimentary rocks,which are fairly exposed, and formed the eastern
and northern part of the study area.Low to high grademetasedimentary rocks,composing
of calc-phyllite, actinolite marble and calc- silicate rocks, biotite gneiss, mica schist and
andalusite mica schist, banded biotite gneiss and migmatite, diopside calc-silicate rocks
and marble are elongated exposed. The general trend of the metamorphic rocks units is
generally NS or NNW-SSE and dip amount 25°-60° with dipping towards the west. Low
and high- grade contact metamorphism is rather localized and developed.
Key words: Igneous rocks ,metasedimentary rocks, metamorphism

Introduction
Location and accessibility
The study area is located in the Pyawbwe Township, Mandalay Region. It is situated about ten miles east of Pyawbwe and sixteen miles southeast of Pyawbwe. It lies between Latitude 20° 34' 40" N to 20° 40' 50" N and Longitudes 96° 13' 00" E to 96° 15'
20"E. It is bounded by vertical grid no. 680 to 740 and horizontal grid no. 950 to 010 in
one inch topographic map no. 93 D/2 and 93 D/6.The area is approximately three miles
long and two and half miles wide, extending about eight square miles. Pyawbwe can be
reached by train or car throughout the year from Yangon, from there continue to the
Shwenyaungbu village.

Figure .1 Location Map of the Study Area
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Professor and Head, Dr., Department of Geology, West Yangon University

West Yangon University Research Journal 2020, Vol. 8. No.2

250

Methods of study
Before field observation, study of preliminary preparation on aerial photographs,
topographic maps, satellite image and geological maps by previous observers. Moreover
literature such as journals, papers, reports and other documents are observed for this
paper.During the field observation, collecting of rock samples in various different rock
types. The nature of exposures with their character observed and measured the intrusion
of dykes and veins. After field observation, in the laboratory, petrographic study of representative rock units were studied by using microscope.
Previous Works

Clegg ,E.L.(1941) mentioned that the exposure of metamorphosed series of this area can
be traced continuously southward and correlated with the Mawchi Series.
Ba Than Haq, (1966) agreed with Clegg in correlating the Yinmabin metamorphics is
designated as the black shale series with the Mawchi Series, which is now regarded as
range in age from Precambrian to Silurian .
Maung Thein, Thin Kyaw Than and Min Ko (1972) mapped the area on one inch to one
mile scale for the research paper concerning the geology and mineral resource of Yinmabin and Theikedeik area, presented at Myanmar Research Congress.
Saw Han et.al, (1977-78) of the Department of Geological Survey and Mineral Exploration mapped Thazi and Pyawbwe area.
Khin Win Kyi (1980)studied the petrology of Sinmahkwa area and described the igneous
and metamorphic rocks in that area for her M.Sc thesis
Tun Soe (1985) studied the Geology and Mineral resources of the Paungdaw-Hngetmi
Area, Pyawbwe Area for his M.Sc thesis.
Tin Tun Oo (1986) investigated the structure and petrology of Kanabaw Area, Thazi
Township for his M.Sc thesis .
Khin Zaw (1990) published a research paper for the Geological evolution of selected granitic pegmatites in Myanmar constraints from regional setting, lithology, and fluid-inclusion studies.

Regional Geologic Setting
The study area is situated in the western marginal of eastern highland (Shan Plateau).
It is a part of Mogok Metamorphic Belt of (Searle and Haq, 1964). It lies the bowndary
between the Shan Plateau in the east and the Central Low Land in the west. It is situated
in the middle part of the unclassified gneiss belt of Burma (Chhibber, 1934). It is belonged to low grade metasedimentary rocks (phyllite, quartzite with NE-SW trending are
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probalily emplacing belonging to the Lebyin group (Carboniferous?) and medium to high
grade metasedimentary rocks (marbles, calc-silicate rocks, schist and gneiss) with N.S or
NNW-SSE trending are probably emplacing to the Mawchi Series (Lower Paleozoic?) .
The intrusion of igneous bodies especially granite along the western margin of the Shan
Plateau has been were ejected during Late Mesozoic to Early Tertiary. These igneous
mass occupies the middle portion of the tin-tungsten bearing granite and part of the northern continuation of the Taninthayi

region. (Maung Thein, 1973 and Nyan Thin, 1998).

Fig.2 Regional geological map of the study area (After Bender, 1983)
Igneous rocks
In the study area,large bodies of granite are most commonly exposed and occupying approximately two third of the study area.The granitoid rocks of the study area lies in the
Central Granitoid Belt.(Khin Zaw, 1990). Most of the igneous rocks are biotite granite.
Biotite granite
Exposure of granite bodies is well-jointed and having well-developed of joint set in nature. Petrologically, most of them are coarse- grained, massive, hard , compact, and whitish to whitish grey when fresh and greyish to yellowish grey when weathered.Their commonly characterized weathering are exoliation feature(fig.4) and segregating the biotite
grains.Mineralogically, granite are mainly composed of quartz(30%), alkalifeldspar(including
orthoclase,
microcline,
and
perthite)(40%),
plagio-
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clase(10%),biotite(15%),and accessory minerals(5%).Hornblende is rarely present.Quartz
is mostly anhedral grain and characterized by clear and undulose extinction.Orthoclase
with simple twin is subhedral form and cloudy in general.Untwined orthoclase is more
common. Plagioclase is altered to sericite is distinctive and some of these exhibit polysynthetic twining.Biotite shows subhedral, forms as flasks and characterized by alteration
of chloritization (fig.6).
Diorite
In the study area, diorite occurs as small outcrops and patches within granite bodies and
dark green on weathered colour and fresh colour. Lithologically, it is coarsegrained,hypidiomorphic granular texture and mainly composed of plagioclase(50%) and
hornblende(35%), quartz(5%), orthoclase(5%), biotite(3%) and magnetite(2%) are accessory minerals.Quartz is anhedral forms and occupying interstitial between feldspar and
hornblende. Among feldspar, plagioclase is subhedral form and more common than orthoclase.Hornblende is the chief mineral andshows long prismatic form.Some of the
hornblende exhibits perfect cleavage and partially altered to chlorite.Biotite is subhedral
forms and altered to chlorite.
Dykes and veins
There are various style of dykes and veins include in the study area are commonly
found. They are pegmatites and quartzofeldspathic veins which are cut across the igneous
rocks and metasedimentary rocks.The dykes and veins are nearly vertical and some are
inclineded, dipping approximately 70°.Their general trend is nearly NS or some trend
EW.
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Fig:3 Well-jointed outcrop of biotite granite

Fig :4 Exfoliation feature of biotite
granite

0.25mm

Fig:5 Massive rounded nature of biotite granite

Fig:6 Altered biotite in biotite granite
(Between X.N)

Hb

Fig:7 Small outcrop of diorite

0.25mm

Fig:8 Subhedral hornblende in diorite
(Between(X.N)
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Fig:9 Pegmatites vein intruded into biotite gneiss
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Fig:10. Exposure of calc phyllite

Metasedimentary rocks
In the study area, metamorphic rocks are low to high- grade metasedimentary rocks
including calc-phyllite, actinolite marble and calc- silicate rocks, biotite gneiss , mica
schist and andalusite garnet mica schist,banded biotite gneiss and migmatite, diopside
calc-silicate rocks and marble.These rocks are generally trending NNW-SSE with 30-70°,
toward the west.They are fairly well-exposed and covering the eastern and northern part
of the study area.
Calc-phyllite
This unit is well-exposed in the northern part of the study area.It is hard, compact and
fissile. It shows phyllitic texture.Weather colour shows reddish brown and fresh colour is
dark brown.Microscopically,it is find-grained and gives phyllitic texture. It is chiefly consist of biotite(55)%, chlorite(35)%, quartz(5)%,calcite(3)% and iron oxide(2)% is accessory.Biotite occurs minute flasks to chlorite. Quartz shows aggregates grains and some
are lens-shaped. Calcite exhibits anhedral grains and interlocking each other.
Actinolite marble and calc-silicate rocks
This unit exposed in the southeastern part of the study area. It is well- exposed and
hard, compact and dark grey on weather surface and grey on fresh surfce.It is composed
of calcite and actinolite as minor amount. Under microscope,this unit is mainly composed
of calcite(60%), actinolite(35%) and accessory mineral(5%),and showing granoblastic
texture. Calcite shows euhedral to anhedral form and polysynthetic twin lamellae are present. Actinolite occurs anhedral grains.
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Fig:11 Well exposure of calc-silicate rocks

Biotite gneiss
This unit is well-exposed in the northern part of the study area. This unit contain biotite
gneiss, leucogneiss and micaceous quartzite. Biotite gneiss shows well-foliated gneissose
texture. The weather colour is whitish to buff colour and fresh colour is whitish
yellow.Microscopically,biotite gneiss is composed of quartz(35)%, orthoclase(25)%,
plagioclase(20)% and biotite(20)%. Quartz shows anhedral grains and the grain size of
the quartz is about 0.5 mm. Some of the grains are wavy extinction. Orthoclase occurs
subhedral grains and the size of the orthoclase is about 0.8 mm. Plagioclase gives subhedral grains.Biotite occurs as flakes and the grain size of the biotite is about 0.2 mm.
Some biotite are altered to chlorite.

0.25mm

Fig:12.Gneissose texture in biotite gneiss
(Between X.N)

t0.25mm

Fig:13.Biotite altered to chlorite in biotite
gneiss(Between X.N)

Mica schist and andalusite mica schist
This unit exposed in the northern and eastern part of the study area. This unit contains
mica schist and andalusite mica schist. In some places, quartzofeldspathic veins are intruded into these rocks. Mica schist contains quartz, orthoclase, plagioclase, and biotite
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and
muscovite. Quartz occurs anhedral grains and wavy extinction is observed. Orthoclase shows anhedral grains and untwinned. Biotite occurs flakes with bent cleavage.
Muscovite shows minute flakes. Andalusite mica schist is mainly composed of quartz,
orthoclase, plagioclase and andalusite. Quartz occurs as anhedral grains. Orthoclase and
plagioclase show subhedral grains.Biotite and muscovite occur as minute
flakes.Microscopically,it is made up of quartz, orthoclase, plagioclase, muscovite, biotite,
andalusite, garnet and magnetite is accessory mineral. Quartz occur anhedral grains, orthoclase and plagioclase show subhedral grains. Muscovite and biotite occurs minute
flakes. Andalusite shows porphyroblast.

Bi

Mu
0.25mm

0.25mm

Fig:14.Parallel alignment of biotite and
muscovite in mica schist (Between X.N)

Fig:15.Schistosity texture in andalusite
mica schist (Between X.N)

Banded biotite gneiss and migmatite
It is well-exposed and composed of alternating bands of mafic minerals (especially biotite) and light colour quartz,feldspathic bands.Good exposure can be observed in the
southwestern part of the Sinmahkwa hill.It is medium to coarse-grained texture and wellfoliated. It shows parallel alternation of layer of dark and light bands. The layers of light
band consist of the

rich quartz and feldspar. These minerals exhibits porphyroblasts. Some show structure of
migmatites such as Phlebitic (vein), stromatic (layered), folded, ptygmatic, schileren.

257

West Yangon University Research Journal 2020, Vol. 8. No.2

Fig:16 Well banding nature of banded
biotite gneiss

Fig:17 Layered structure of migmatite

Diopside calc-silicate rocks and marble
This unit occurs well-exposed in the south-eastern part of the Sinmahkwas hill. In
some place marble are associated with calc-silicate rocks. It is medium to coarse grained
texture. This unit is made up of marble, calc-silicate rock. It is massive, hard and compact. The weather colour is greenish grey and fresh colour shows grey. Calc-silicate rocks
are fine to medium-grained granoblastic texture.Under microscope, it is made up of diopside, calcite, tremolite, epidote, quartz, garnet.

Di
Ca

0.25mm

Fig:18.Diopside in diopside calc-silicate rocks
(Between X.N)

Fig:19.Calcite with bent twin bands in marble
(Between X.N)
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Conclusion
The study area is situated in Pyawbwe Township, Mandalay Region. In this area,
lithologically, it is mainly exposed of igneous and metasedimentary rocks. According to
the

petrological study, two phases of igneous activity are observed in the study ar-

ea.The first phase was recognized by the intrution of diorite and the later phase by the intrution of granite tranversed into the metasedimentary rocks. Pegmatites and quartzofeldspathic veins are commonly exposed in the study area to be a potential area for mineral
exploration. On the basis of mineral assemblages found, the metasedimentary rocks in the
study area are recorded to the epidote amphibolite and lower amphibolite facies and generally the grade of
high- grade contact

metamorphim increases from north to south of the area. Low to
metamorhpism is rather localized and developed.
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