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Abstract
This study was aimed to elucidate changes in the contents of proximate and fatty acid of the blue swimming crab (Portunus
pelagicus) eggs during embryonic development based on changes in egg colors. The changes in egg color during the
embryonic development are as follows: yellow, orange, brown and finally gray and black. The content of protein, fat
and carbohydrate in P. pelagicus eggs decreased, but the the content of water and ash increased at different embryonic
development stages. Twenty-nine types of fatty acids were detected in the crab eggs. The fatty acid content of orangecolored eggs had lower fat compared to the other three colors. The content of SFA and MUFA eggs decreased as the egg color
changed, but the FUFA content increased. In general, the contents of ARA, EPA and DHA eggs increased during the color
change process from yellow to dark gray but declined sharply in the orange-colored eggs. Thus the content of proximate
and fatty acid was changed as the egg color changed from yellow to dark gray.
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1. Introduction
The blue swimming crab, Portunus pelagicus (Linnaeus
1758), locally known as rajungan in Indonesia, has an
important economic value. The crab is abundantly found
at Lasongko Bay, Southeast Sulawesi and is one of main
species target in fishery sector of the bay. The intensive
catch of the crab in the bay has begun in the early 2000s1
and high exploitation continues due to its high demand.
To ensure the sustainability of crab population, it should
be supported by the success of its reproductive cycle.
*Author for correspondence

Eggs are part of the reproductive cycle that plays an
important role in life history of aquatic animals that
spawn freely2–4. An egg contains a number of nutrients
required for embryonic development and is used during embryo development by specific cells folowing an
“embryonic genetic program”5,6. The egg condition affects
the larval development of marine invertebrate animals4,
including the larvae of P. pelagicus. The main component
of an egg is protein, but in the process of metabolism, an
embryo takes more fat than protein2,6. Fat is an essential
nutrient and serves as the major source of energy and
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and as a structural component of the cell membrane in
the process of embryonic development of decapods2,3,6,8.
Proximate and fatty acid content of decapod eggs had an
effect on reproduction, egg survival and embryonic development, egg hatching and survival of decapod larvae3,5,6,9.
Their contents in decapod eggs are generally determined
by the size of the egg and egg yolk material2,4,10, habitat
conditions such as temperature, salinity, food availability, and depth2,4,7, and embryonic development5,8,10–14. The
embryonic development of P. pelagicus from egg to zoea
is divided into six stages15 and gradually it undergoes
changes in color, shape and size15–18. The changes in egg
color during the embryonic development are as follows:
yellow, orange, brown and finally gray and black15,16,18. The
changes in colour are due to the absorption of the yellow
color in yolk and the development of dark pigment in the
eyes19.
Information on proximate and fatty acid of P. pelagicus
is closely related to gonadal development10,20,21, ovary22,23,
sex24,25, the influence of season20,26 and food type27.
Researches on proximate and fatty acid of P. pelagicus eggs
are still few8,10,11, and none of them tried to elucidate the
composition and content of fatty acid in P. pelagicus eggs
based on embryonic development or the color changes in
P. pelagicus eggs. Therefore, it is necessary to study this
particular aspect. This research aimed to describe changes
in the content of proximate and fatty acid of P. pelagicus
during the embryonic development based on the changes
in egg colors.

2. Methodology

26 crabs with brown eggs, and 21 crabs with dark
grey eggs. The carapac width and the body weight
were measured. The eggs in the abdomen were gently removed, weighed, and dried in oven at 65oC for
24 hours prior to proximate and fatty acid analyses28.

2.1 Research Site

2.3 Statistical Analysis

The research was conducted in Lasongko Bay,
Southeast Sulawesi, Indonesia from April 2013 to
January 2014. The bay is located at latitude 05o15' to
05o27 'S and Longitude 122o27' to 122o33' E (Figure 1).

One way ANOVA at p = 0.05 was performed to reveal
the difference between proximate and fatty acid content in the different stages of embryonic developments,
and it was followed by the Duncan test, if necessary29.

2.2 Sampling Methods and Sample
Treatment

3. Result

Samples of ovigerous females P. pelagicus were collected
by gillnet and trap at seven stations. Collections were
carried out every month. All collected specimens were
were stored in cold boxes for laboratory analyses. Ninety
five ovigerous females with various embryos development were used for proximate and fatty acid analyses,
i.e. 21 crabs with yellow eggs, 27 crabs with orange eggs,
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Figure 1. Map of the study site and sampling in Lasongko
Bay, Southeast Sulawesi, Indonesia. Numbers are indicating
sampling points.
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The biometric data of the ovigerous females P. pelagicus
used in this study is presented in Table 1. While Table
2 shows the proximate content of different stages eggs.
Table 2 shows that in general the highest proximate content is water and the lowest one is fat. Of
four proximate characteristics, two of them (water
and ash) increased in accordance to the embryonic
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Table 1. Biometric data of the ovigerous females Portunus pelagicus used for analysing proximate and fatty acid by the
embryonic development (characterised by the color)
Eggs color

Carapace width (cm)

Body weight (g)

Egg wet weight (g)

Yellow

10.25 – 13.96

77.24 – 249.33

1.67 – 42.10

Orange

9.95 – 14.47

79.74 – 241.53

4.61 – 35.41

Brown

9.90 – 13.51

51.47– 189.98

10.75 – 34.91

Dark grey

9.85 – 14.21

72.11– 227.17

10.21 – 46.47

development, but the other three (fat, protein and
carbohydrate) showed decreasing trend due to the development. One-way ANOVA test following by Duncan test
at p= 0.05 showed that there was a significant different
in the content of water, ash and protein between yellow
color stage to dark grey color stage. In carbohydrate, the
significant content was shown already in brown color
stage compared to yellow and orange color. However,
fat content in all stages were not different sginificantly.
and myristoleic acid was not found in dark gray-colored
eggs. Nervonic acid was found only in yellow and brown

eggs, and linolelaidic acid was only found in orange
eggs. The average of the total fatty acid content of P.
pelagicus eggs ranged from 39.87 to 60.32%, consisting
of 18.83 to 28.45 %, MUFA 9.51 to 14.17 %, and PUFA
9.34 to 23.02 % (Table 3). The total fatty acid content
was the highest in brown eggs and the lowest one was in
orange eggs. The SFA content was the highest in brown
eggs and the lowest one was in orange eggs. The highest
MUFA content was in yellow eggs and the lowest in dark
gray eggs,whereas the highest PUFA content was in dark
gray and the lowest in orange eggs. The content of SFA
and MUFA decreased, respectively 12.56 % and 32.89 %

Table 2. Proximate content of Portunus pelagicus eggs based on embryonic development (change of the egg stage is
characterised by the color)
No.

Eggs color

1.

Proximate content (mean+SD % w/w)
Water

Ash

Fat

Protein

Carbohydrate

Yellow

73.56+4.41a

1.78+0.45a

1.64+0.33a

15.97+2.93b

7.06 +1.08b

2.

Orange

76.00+2.81a

1.94+0.24a

1.66+0.33a

14.38+1.99ab

6.01 +1.03b

3.

Brown

81.24+4.04ab

1.57+0.52a

1.71+0.43a

11.37+3.10ab

4.23 +1.04a

4.

Dark grey

82.53+4.31

2.19+0.43

1.31+0.57

10.93+2.92

3.09 +1.09a

12.19

23.03

-20.12

-31.56

-54.82

Change between
yellow and dark
grey (%)

b

a

a

a

SD= standard deviation. Values within a column with same superscript letters are not significantly different at p= 0.05).

In term of fatty acid, there were twenty-nine kinds of fatty
acids in P. pelagicus eggs (Table 3), consisting of twelve
types of unsaturated fatty acids (SFA), eight kinds of
Monounsaturated Fatty Acids (MUFA), and nine kinds
of Polyunsaturated Fatty Acids (PUFA). The dominant
SFA types were palmitic acid, stearic acid and myristic acid. MUFA consisted of oleic acid and palmitoleic
acid, and PUFA included Arachidonic Acid (ARA),
Eicosapentaenoic Acid (EPA) and Docosahexaenoic Acid
(DHA). Capric acid was only found in yellow and orange;
tridecanoic acid was found only in orange and brown eggs,
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with the change in egg stages from yellow to dark gray.
The content of PUFA and the total fatty acids increased,
respectively 74.23 % and 3. 40 % (Table 3). The results of
ANOVA on SFA content, PUFA and the total fatty acid
were significantly different (p< 0.05), and MUFA was not
significantly different (p> 0.05) among the embryonic
development stages. The SFA content between the colors
egg were not significantly different (p> 0.05), while PUFA
content between dark gray eggs and yellow and orange,
and between orange and brown were significantly different (p< 0.05).

Indian Journal of Science and Technology

503

Changes in Proximate and Fatty Acids of the Eggs during Embryo Development in the Blue Swimming Crab, Portunus pelagicus
(Linnaeus 1758) at Lasongko Bay, Southeast Sulawesi, Indonesia

The total fatty acid content between orange egg and the
other three kinds of egg colors, as well as between brown
and yellow and dark gray were significantly different (p<
0.05).SFA type with a great content decrease (75%) due to
the change in the colors of P. pelagicus eggs from yellow
to dark gray was capric acid, followed by myristic acid,
pentadecanoic acid, heneicosanoic acid and lignoceric
acid. The contents of behenic acid, arachidic acid and
stearik acid increased, but the contents of lauric acid and
tridecanoic acid did not change with the change of color.
Erucic acid is a type of MUFA whose content decreased
(75%) due to the change in the colors from yellow to
dark gray, followed by palmitoleic and heptadecanoic
acids. Miristoleic acid and nervonic acid relatively did
not change with the color change of the egg, while he
eicosenoic acid content increased with the color change.
Generally, the content of PUFA increased as the color of
P. pelagicus eggs changed from yellow to dark gray, except
linolenic acid and eicosetrienoic acid. The types of PUFA
whose contents increased sharply during the change of
colors eggs were ARA, EPA and DHA acids.

4. Discussion
4.1 Proximate Content
Body size (wet weight and carapace width) and the wet
weight of ovigerous female P. pelagicus eggs which were
used in the analysis of proximate and fatty acids varied
enough. This could affect the content of proximate and
fatty acid7,24,30, however proximate and fatty acid content
of P. pelagicus eggs based on body size were not examined
in this study. The water content in P. pelagicus eggs in this
study ranged from 73.56 to 82.53 %, and it is higher than
the eggs of Uca rapax and Armases cinereum3,6, Callinectes
sapidus12, Macrobrachium idea13, and Podophthalmus
vigil31. The increasing in water content from earlier stage
(yellow color) towards final stage (dark grey color) of the
eggs in this study was lower than those of of U. rapax and
A. cinereum3,6 and M. idella idella14, but higher than that
of C. sapidus10. Increasing in water content of the eggs
during embryonic development was also found in the eggs
of M. rosenbergii32 and Chionoecetes opilio33. Generally,
the water content of decapod eggs increased more than
50% during embryonic development3. Increasing in water
content occurreddue to absorption of water through the
egg membrane,and the water is produced by respiration
and fat metabolism3,5,6,13,14,18.
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The rate of water absorption by eggs may be influenced by
temperature and salinity, and towards the end of embryonic development, the absorption of water is completed
to support the hatching of P. pelagicus eggs18.
The ash content of P. pelagicus eggs in this study was
higher than that of female P. pelagicus meat24,34 and of the
eggs of P. vigil31. By comparing the early stage egg (yellow
color) and the closely final stage (dark grey color), it was
found that the ash content increased during embryonic
development of P. pelagicus 23.03 %. The similar phenomenon was also showed in the eggs of C. opilio33. The ash
content of P. pelagicus was influenced by sex24 and food34.
The ash content of females P. pelagicus meat was lower
than that of males24, but the opposite result was exhibited
in the muscle of P. vigil31.
Proximate content (fat, protein and carbohydrate) of
P. pelagicus eggs in this study was comparable with the
previous studies of P. pelagicus and other crabs species (Table 4). Proximate content of P. pelagicus eggs
and decapod eggs are generally determined by the egg
size and egg yolk material2,4,10, temperature, salinity and
food availability, and water depth2,4,35, season20,26,30 and
embryo development stage3,6,8,10–14. The proximate content decreased during embryonic development which
is contradictive with the water content. Other findings
show that fat content of P. pelagicus eggs increased due to
the color change of eggs from yellow to brown, whereas
decreased content of protein and carbohydrates8,11. The
decrease in carbohydrate content of P. pelagicus eggs in
this study is higher than that of the same species collected
from the Persian Gulf Coasts, Iran8.
Decreasing in fat and protein contents during embryonic development was also found in Uca rapax and A.
Cinereum3,6, Chionoecetes opilio33, C. sapidus12, M. idae
and M idella idella13–14. Other findings showed that the
content of fat and carbohydrate of eggs during embryonic
development decreased in several crustaceans, such as M.
Rosenbergii32 and C. opilio33. However, the protein content
in the eggs of M. rosenbergii increased32, and no protein
changed was found in C. opilio eggs33. The carbohydrate
content of C. sapidus eggs decreased12 during embryonic
development, whereas carbohydrate increased in the eggs
of M. idea and M. idella idella13,14. A decrease in the fat
content of P. pelagicus eggs indicated that fat serves as the
main source of energy
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Table 3. Fatty acid content in P. pelagicus eggs based on embryonic development (characterised by the color)

Yellow

Orange

Brown

Dark gray

Increase/
Decrease
(%)

SFA

26.42+0.42c

18.83+0.18a

28.45+0.11d

23.11+ 0.84b

-12.56

1.

Capric acid, C10:0

0.08+0.06

0.02+0.00

ND

ND

-75

2.

Lauric acid, C12:0

0.04+0.01

0.06+0.01

0.06+0.01

0.04+0.01

0

3.
4.
5.
6.

Tridecanoic acid, C13:0
Myristic acid, C14:0
Pentadecanoic acid, C15:0
Palmitic acid, C16:0

7.
8.
9.
10.

Heptadecanoic acid, C17:0
Stearic acid, C18:0
Arachidic acid, C20:0
Heneicosanoic acid, C21:0

11.
12.
B.

Behenic acid, C22:0
Lignoceric acid, C24:0
MUFA

ND
1.43+0.05
0.99+0.26
15.39+1.49
1.21+0.19
6.17+0.49
0.55+0.09
0.18+0.00
0.29+0.04
0.12+ 0.02
14.17+ 2.57a

0.02+0.00
1.27+0.08
0.64+0.00
11.46+0.25
0.66+0.03
4.06+0.01
0.34+0.02
0.08+0.01
0.18+0.03
0.07+0.01
11.70+ 0.01a

0.02+0.00
1.49+0.07
0.72+0.21
16.25+0.63
1.31+0.01
7.20+0.33
0.74+0.04
0.18+0.01
0.38+0.02
0.13+.0.00
14.15+ 0.64a

ND
0.76+0.11
0.54+0.04
12.18+0.54
1.01+0.03
7.28+0.00
0.68+0.01
0.10+0.01
0.47+0.01
0.08+0.06
9.51+0.48a

0
-46.67
-45.45
-20.86
-16.60
17.60
24.77
-44.44
63.79
-33.33
-32.89

1.

Myristoleic acid, C14:1

0.05 + 0.03

0.04+0.00

0.05+0.02

ND

0

2.

6.15+1.88

5.34+0.19

5.56+0.74

2.65+0.11

-56.88

0.08+0.02

0.07+0.01

0.07+0.01

0.05+0.01

-43.75

4.

Palmitoleic acid, C16:1
Cis-10-Heptadecanoic acid,
C17:1
Elaidic acid, C18:1n9t

0.31+0.07

0.26+0.01

0.34+0.04

0.24+0.01

-22.95

5.

Oleic acid, C18:1n9c

7.23+0.77

5.76+0.25

7.77+0.10

`6.31+0.31

-12.79

6.

Cis-11-Eicosenoic acid, C20:1

0.21+0.01

0.21+0.03

0.26+0.06

0.25+0.07

16.28

7.

Erucic acid, C22:1n9

0.10+0.00

0.03+0.01

0.05+0.00

0.02+0.01

-75

8.

Nervonic acid, C24:1

0.05+0.02
13.22+
2.30ab
ND
0.75+0.04

ND

0.05+0.02

No.

Fatty acid

A.

3.

C.

PUFA

Fatty acid content/ Eggs color (X+ SD % w/w)

ND

0

a

9.34+1.41

17.72+ 0.77

23.02+ 0.39

74.23

0.04+0.00
0.70+0.03

ND
0.99+0.07

ND
0.85+0.02

0
14.09

bc

c

1.
2.

Linolelaidic acid, C18:2n9t
Linoleic acid, C18:2n6c

3.

Linolenic acid, C18:3n3
Cis-11,14-Eicosedienoic acid,
C20:2
Cis-8,11,14-Eicosetrienoic acid,
C20:3n6
Cis-11,14,17-Eicosetrienoic acid,
C20:3n3

0.34+0.02

0.19+0.03

0.39+0.03

0.21+0.01

-38.24

0.70+0.15

0.31+0.03

0.85+0.24

0.78+0.17

12.23

0.20+0.02

0.16+0.01

0.25+0.02

0.16+0.00

-17.95

0.06+0.01

0.04+0.01

0.07+0.02

0.08+0.02

25.00

7.

ARA, C20:4n6

3.26+0.75

2.90+0.49

3.91+0.39

7.38+0.29

126.73

8.

EPA, C20:5n3

3.23+0.88

2.76+0.17

4.98+0.09

7.26+0.65

124.61

9.

DHA, C22:6n3

4.70+0.56

2.25+0.73

6.30+0.24

6.32+0.58

34.50

53.81+0.70b

39.87+1.56a

60.32+0.03c

55.64+0.93b

3.40

4.
5.
6.

D.

Total fatty acid (%)

X = mean values SD = standart deviation.
Values within a row with same superscript letters are not significantly different (P>0.05).
ND = Not detected
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Table 4. Mean proximate content in eggs of P. pelagicus and other crab species
Mean of proximate content (%)
Protein
Fat
Carbohydrate

No.

Crabs species

Eggs color/ Embryo
stage

1.

P. pelagicus

Yellow-brown

18.50-20.68

6.20- 8.30

2

P. pelagicus

Ovigerous female

57.00

14.00

3.

P. pelagicus

Yellow and brown

7.80-10.73

4

P. pelagicus

Yellow-brown

5.

P. pelagicus

6.

Sources

-

11

6.60

10

11.00-13.00

1.10

21

20.50-38.68

6.21-11.30

0.50-0.88

8

I

58.84-60.51

19.48 -20.93

-

27

C. sapidus

I-III

13.78-16.58

1.11-4.87

0.12-0.54

12

7.

P. vigil

Ovigerous female

20.93

1.05

2.76

31

8.

P. pelagicus

Yellow - dark gray

10.93-15.97

1.31-1.71

3.09-7.06

This study

*)

a

b

*) =mg ml-1 a= mean of stage I and II b= mean of stage II and III - = no data

during embryonic development. In addition, the fat is also
used as a component of cell membranes and eye pigment
of decapods3,6,7,13,14,31,33. Beside fat, protein is also important as energy source in metabolism and morphogenesis
processes during embrionic development13,14,19.
The carbohydrate of P. pelagicus eggs in this study was
higher than that of decapod eggs in general4. Some
researchers reported that carbohydrate had a minor role
as an energy source during embryonic development of
decopods2,3,6,8,12,14,31. However, carbohydrate was considered as main energy source in the early embryonic
development of M. rosenbergii32 and played an important
role at the end of embryonic development in the synthesis
of specific compounds, such as chitin7.

4.2 Fatty Acid Composition
The fatty acid composition in P. pelagicus eggs during
embryonic development whichwas caraterized by color
change from yellow to dark gray underwent a change in
the number of types and its content. There were twentynine fatty acids found in this study, but some types of fatty
acids could not be found in certain egg color. In general,
the content of SFA and MUFA during embryonic development decreased, except arachidic acid, stearic acid and
behenic acid for SFA, and acid eicosenoic for MUFA.
Meanwhile, PUFA increased, except linolenic acid and
eicosetrienoic acid (Table 5).
The color change in P. pelagicus eggs from yellow to
dark gray during embryonic development of P. pelagicus showed a decrease trend in SFA and MUFA, whereas
PUFA increased.
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The similar condition of the three fatty acids was also
found in M. idea and M. idella idella eggs13,14. In C. sapidus eggs the content of SFA and PUFA increased in line
with embryonic development, but MUFA decreased12.
The decrease in SFA and MUFA of P. pelagicus eggs
showed that the two groups of fatty acids were probably
used as an energy source during embryonic development.
Cell differentiation begins after gastulasion stage and
requires a certain amount of energy19 to support the process. The decrease in SFA content was lower than MUFA
content, indicating the utilization of MUFA was higher
than SFA, and this pattern was found in some other kinds
of decapod5.
The types of dominant fatty acid in P. pelagicus eggs serve
as the primary energy source to support the development
of embryos. The fatty acids consisted of palmitic acid,
stearic acid, palmitoleic acid, oleic acid, ARA, EPA and
DHA.
The types of these dominant fatty acids are relatively
the same as found in several species of decapods that
live in the sea, such as Polybius henslowii, Macropipus
tuberculatus and Plesionika narval5, C. sapidus12, M.
brachydactyla2, and in freshwater such as M. malcolsonii36, M. rosenbergii32, M. idea and M .idella idella13,14
which consisted of such acids as palmitic, stearic, miristic, oleac, palmitoleic, vaccenic, DHA, EPA, ARA and
linoleic. Fatty acid contents and the number of the types
in P. pelagicus found in this study were higher than what
were previously reported8,10. However, they were slightly
lower than those found in the eggs of C. sapidus12, M. idea
and M. idella idella13,14. Fatty acid contents vary
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among and within species, which are influenced by food
conditions and habitat of adult decapods2,6. Variations in
fatty acid contents are also influenced by the size of the
egg, egg yolk material2,10 and depth2,5 and embryonic
development2,3,5,6,13,14,36.
The total fatty acid content of orange-colored P. pelagicus eggs was lower than the other three egg colors, except
MUFA for dark gray-colored eggs. Orange-colored P.
pelagicus eggs showed a gastrula stage and eye placode15
in embryonic development. The low content of fatty
acids in the stage showed that fatty acid was widely used
as a source of energy compared to any other stage during embryonic development. The tendency of these fatty
acids identically occurred in the eggs of M. idea and M.
idella idella13,14. MUFA, especially palmitoleic acid, is
considered as a source of energy at the end of the embryonic development of P. pelagicus, as shown by the drastic
decrease in MUFA content of dark gray-colored eggs.
Generally, the contents of ARA, EPA and DHA in this
study were found to increase during embryonic development of P. pelagicus, respectively 126.73 %, 124.61 % and
34.50. In contrast, the content of ARA, EPA and DHA in
the orange-colored eggs dropped dramatically, while the
content of brown- and dark gray-colored eggs increased.
This suggested that the three types of fatty acids are widely

outside2,5-6,9. DHA content in P. pelagicus eggs was lower
than that found in other decapods egg, which generally
range from 10 to 20 % of the total fatty acids2 ARA, EPA
and DHA are fatty acid have essential roles in the development of many decapods embryo and larvae. ARA and
EPA play an active role in water transport and osmoregulation36, and EPA supports the survival of larvae9. ARA
serves as a precursor of biosynthetic protaglandin12,36,
which are substances affecting reproductive, digestive,
respiratory systems and control the permeability of ions
through membrane and fat decomposition12. ARA contributes to the growth, survival and improvement of
larval resilience and post-larvae marine animals to acute
stress9. EPA and DHA have also high fucntions in hatching decapod eggs12. DHA plays a role in the progression
of retinal eye tissue9,36, larval growth and development of
brain neural networks9. However, the role of ARA, EPA
and DHA in the development of embryos and larvae of P.
pelagicus has not been studied to date.

5. Conclusion
The color changes of ovigerous female eggs in the blue
swimming crab, Portunus pelagicus as the indication of
embryo development would be followed by changes in
the contents of the proximate.

Table 5. Content and the number of fatty acids based on egg color or embryo development stages on several species of
decapods
No.

Species

Eggs color/
Embryo stage

1.

P. pelagicus

Ovigerous females

2.

P. pelagicus

Ovigerous females

3.

C. sapidus

4.

Content (% ) and amount of eggs fatty acid

Sources

SFA
12.78
(8)
12.92
(9)

MUFA
2.97
(4)
4.70
(4)

PUFA
12.66
(6)
15.39
(5)

I-III

30.57-34.85 (5)

28.77-33.94 (8)

28.89-31.44 (13)

12

M. idea

I-IV

35.70-41.60 (9)

28.38-36.22 (9)

9.07-11.92 (5)

13

5.

M. idella idella

I-IV

36.27-41.47 (9)

9.20-11.91 (5)

14

6.

P. pelagicus

Yellow-dark gray

18.83-28.45 (12)

27.25-36.37 (9)
9.51-14.10
(8)

9.34-23.02 (9)

This study

( ) = Number of fatty acid type

used in the gastrula stage and placode eye, and at a later
stage they are not used and stored as energy reserves to be
used at an early stage of P. pelagicus larvae (zoea). If the
content of fatty acids are high, especially essential fatty
acid when the eggs hatch, the larvae in the early stages do
not depend on the source of food that comes from
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In addition, the embryo development of the crab were
characterised by the increase of the water and ash content
of the eggs and the decrease in protein, fat and carbohydrate. Twenty-nine types of fatty acids were detected in
the four embryonic development stages of the crab. The
total content of fatty acids and PUFA increased during
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the embryonic development, but in contrast the contents
of SFA and MUFA declined. The fatty acid content of
orange-colored eggs had lower fat compared to the three
other colors, except for MUFA. The contents of ARA, EPA
and DHA in the eggs generally increased during the color
change process from yellow to dark gray, but dropped
dramatically in the orange-colored eggs. Composition
and content of proximate and fatty acid changed during
embryonic development.
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