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ABSTRACT 
Variation in lipid classes and fatty acid profiles were studied during different developmental stages of ovary of Albunea symmysta. The 

values of neutral, phospho and glycolipid were recorded high (10.0 0.001, 14.7 0.002, 21.0 0.002) at ripen stage and declined 

(3.2 0.001, 5.4 0.002, 10.5 0.001) at spent stage. The concentration of lauric, myristic, palmitic and lignoceric acid reached high 
at ripen stage (stage IV) (0.144, 0.816, 15.92 and 1.514 %) and those acid concentration were lowered (0.118, 0. 380, 2.568, and 
0.872 %) at spent stage (stage V). The concentration of stearic, arachidic and behanic acid were fluctuated in the stage III and IV 
(4.027- 0.683, 1.872-1.832 and 3.815-3.869 %) and lowered (0.925, 0.961, 1.905 %) The palmitolic acid values were fluctuated 
(0.673-0.626 %) in the stage III and IV and its concentration was lowered (0.225 %) at spent stage. The oleic acid concentration 
was recorded higher than that of all other fatty acids and its values increased (42.27 %) at ripen stage and declined (18.52 %) at 
spent stage. All the polyunsaturated fatty acids were fluctuated in the ripening stage (especially stage III & IV) and those acids value 
reached maximum at the stage III and lowered at spent stage.  
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1. INTRODUCTION 

Albunea symmysta, an anomuran crab with the burrowing 
mode of life, was chosen for the present investigation. They 
belong to the family albuneidae of the reptantian decapods. 
They inhabit the sandy beaches, mostly along the tropical 
seacoast. Albunea symmysta also known as sand crab, is found in 
the lower level of inter tidal regions. The peculiar feature of 
the animal is that they possess a pair of respiratory siphon at its 
anterior region. The third pair of walking legs is highly 
developed with claws for the purpose of digging into the sand. 
The female crabs were found to be bigger than the male crabs. 
Crustaceans lay large number of yolk – laden eggs at each 
spawning.  Female of the decapods extrude their eggs and carry 
them under the abdomen until hatching. The eggs are rich in 
yolk substances and other chemical constituents .The yolk 
substances closely correlate with embryonic development [1, 
2]. Lipid content, which is relatively higher in decapods eggs, is 
one of the main energy sources that the female stored. During 
embryonic development stages, the lipid is not only a kind 
energy source but also a component of biological membrane 
and pigment of compound eyes [1]. Lipid play a central role in 
embryonic metabolism as they represent the most important 
energy source and form at least 60 % of the total energy 
expenditure of the developing embryo [3]. In this present 
investigation, an attempt has been made to analyse major lipid 

classes content and fatty acid profiles of ovary of different 
developmental stages of the anomuran crab, Albunea symmysta 
which form an important substitute in supplementing the 
nutritional requirement as well as the livelihood of local fishing 
communities of the madras coastal region. 

 
2. MATERIAL AND METHODS 

 
Specimen of the female sand crabs Albunea symmysta in 

ranging size from 15 to 30 mm carapace length were collected 
from the intertidal region of Elliot’s beach at Besant Nagar, 
Chennai, India. The carapace length was measured from 
posterior margin along the mid dorsal line to the tip of the 
rostrum. Mostly the specimen was available in the morning and 
in late evening hours. More than fifty crabs were handpicked at 
each collection and brought to the laboratory with least 
disturbance in polythene bags containing wet sand. They were 
kept in two plastic tanks with sufficient aeration with clean 
sand spread in slanting position. Seawater was changed every 
day and the sand was changed once in a week. The female crab 
was distinguished from the male by presence of three pairs of 
pleopods on ventral side of the abdomen. The female crabs 
were dissected out to observe the colour of ovary. The ovarian 
stages were identified based on the colour changes from 
whitish to orange as outlined by Kerr [4].  
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Total lipid was extracted by the following method of Folch 
et al. [5]. One gram of sample was homogenized in 5mL of 
chloroform/methanol (2:1 v/v) and shaken for 20 min in an 
Erlenmeyer flask with a magnetic stirrer. After filtering, the 
liquid phases were mixed and washed with 0.5ml of 0.9% 
sodium chloride solution. The lower phase was collected after 
phase separation, and the solvent was evaporated. The residue 
was transferred to a 10ml glass vial and maintained at -20˚C 
until analysis was performed. The total lipid content was 
determined according to Barnes and Blackstock [6]. Briefly, an 
aliquot of 0.5ml of lipid sample was taken and allowed to 
evaporate under nitrogen. The individual dry samples were 
digested with 0.5ml of concentrated sulphuric acid in a boiling 
water bath for 15 min. A known quantity (0.2ml) of acid digest 
was taken, to which 5ml of phosphovanillin reagent was added. 
The mixture was allowed to stand for 30 min and the colour 
intensity was determined by spectrophotometry at 520 nm. 
Chloroform and cholesterol was used as the blank and 
standard, respectively. The eparation of phospholipid, 
glycolipid and neutral lipid were extracted from total lipid by 
silicic acid column chromatography as outlined by Rouser et al. 
[7].  

 

2.1. Activation of silicic acid 
 

Fifteen gram of silicic acid was taken and mixed with 50 
ml of 3N HCl and kept it oven at 100ºC over night or 6-8 hrs 
and then cool it to room temperature 10- 15 mins. 

 

2.2. Column preparation 
 

Silicic acid (activated) powder was taken in 50ml of 
chloroform and poured into a column until a height of 15-
20cm.  The column bed was washed with chloroform (250ml) 
for proper packing and fraction size was 2ml/min. 
 

2.3. Application and elution of the sample 
 

Two hundred milligram of ovary was taken for total lipid 
extraction and dissolved in 3ml of chloroform and methanol 
with 1:1 ratio and then add the sample down side of the 
column. 
 

2.4. Elution of neutral lipid 
 

Add gradually 10 times column volume of chloroform 
(500ml) without disturbing the sample at the flow rate of 2ml 
/ mins and the elution was collected in a known weighed 
beaker. 
 

2.5. Elution of glycolipid 
 

Acetone (100ml) was added to the same column without 
disturbing the sample and 3-5ml of elution was discarded and 
the fraction was collected in a known weighed beaker at a flow 
rate of 2ml/min. 
 

2.6. Elution of phospholipids 

 
Methanol (500ml) was added to same column without 

disturbing the sample and 2-3ml of elution was discarded and 
the fraction was collected in a known weighed beaker at the 
flow rate of 2ml/min.  
 
2.7. Quantification of neutral, glyco and phospholipids  
 

The collected three lipid fractions were dried under 
nitrogen gas. The dried beaker was weighed and lipid fractions 
were determined, from these values the amount of neutral, 
glyco and phospholipids were estimated in the total lipid. The 
same procedure was followed for all the ovarian stages. 
 
2.8. Fatty acids analysis 

 
Fatty acid composition from the total lipids were analysed 

as fatty acid methyl esters derivates (FAME) according to the 
method of Morrison and Smith [8]. Briefly, 100mg of lipid was 
saponified with 2ml of sodium methoxide in methanol (0.5N) 
and incubated 10 min in a boiling water bath. The solution was 
then cooled at room temperature, and to this was added 2ml of 
boron trifluoride/methanol complex (14%). The solution was 
then heated for 20 min in boiling water bath (80˚C). After 
cooling, 1ml of hexane was added, and the mixture was heated 
for another 2 min and cooled at room temperature. To this was 
added 1.25ml of saturated sodium chloride. The mixture was 
shaken vigorously and after phase separation, the organic layer 
was suctioned with a Pasteur pipette and transferred to a 2ml 
vial containing 1mg of anhydrous sodium sulfate. The fatty acid 
methyl esters were analysed using a Chemito 8610 gas 
chromatography, equipped with capillary column. Nitrogen 
was used carrier gas at a flow rate of 1.3ml/min-1. The injector 
and detector (Flame Ionization Detector) temperature was 
adjusted to 200˚C and 230˚C respectively. The oven 
temperature was programmed from an initial temperature and 
time of 160˚C for 10 min to 180˚C at 15˚C min-1 respectively 
and maintained for 5 min. The integrated peak areas of the 
fatty acid methyl esters were identified by comparison with 
known standards.  
 
3. RESULTS 

 
The first two stages of ovary are not visible as they are 

completely embedded among the hepatopancreatic mass. 
However the ovarian stages III and IV can be identifiable 
externally. The colour of the ovary was orange. In the fifth 
stage, the egg mass were also seen in the pleopods. 

 
Total lipid content was increased with ovarian maturation 

process (stage I - 33.5±0.005; stage II - 40.0±0.006, stage III - 
45.2±0.005, stage IV - 45.5±0.002) and suddenly decreased 
in the spent stage (stage V - 35.0± 0.005). Similarly, the 
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neutral, phospho and glycolipid were also increased from 
immature stage to mature stage and abruptly decreased at the 
spent stage neutral lipid content was 4.0± 0.001 in stage I, 
4.3±0.005 in stage II, 8.0±0.002 in stage III, 10.0±0.001 in 
stage IV and 3.2±0.001 in stage V. The phospholipid content 
was 6.4±0.001 in stage I, 6.7±0.005 in stage II, 10.5±0.005 

in stage III, 14.7±0.002 in stage IV and 5.4±0.002 in stage V. 
Glycolipid content was 7.0±0.004 in stage I, 7.4±0.001 in 
stage II, 20.0±0.001 in stage III, 21.0±0.002 in stage IV and 
10.5±0.001 in stage V (Table-1). 
 
 

 
Table 1: Major lipid classes content in ovary at different development stages of Albunea symmysta. (Values are expressed in mg/g) 

 

Stages Total Lipid Neutral Lipid Phospholipid Glycolipid 

I 35.5 ± 0.005 4.0± 0.001 6.4± 0.001 7.0± 0.004 
II 40.0± 0.006 4.3± 0.005 6.7± 0.005 7.4± 0.001 
III 45.2± 0.005 8.0± 0.002 10.5± 0.005 20.0± 0.002 
IV 45.5± 0.002 10.0± 0.001 14.7±0.002 21.0± 0.002 
V 35.0± 0.005 3.2± 0.001 5.4± 0.001 10.5± 0.001 

 
Table 2: Major fatty acids content in ovaries at different maturity stages of Albunea symmysta  

(Values are expressed in %) 

 

Fatty acid Stage I Stage II Stage III Stage IV Stage V 

Saturated      
Lauric acid 0.105  0.01 0.108  0.06 0.113  0.04 0.144  0.03 0.118  0.01 
Myristic acid 0.380  0.05 0.392  0.06 0.460  0.04 0.816  0.03 0.380  0.02 
Palmitic 5.092  1.93 9.682  1.02 14.86  1.02 15.92  1.96 2.568  0.93 
Stearic acid 1.250  0.28 2.925  1.32 4.027  0.60 0.683  0.76 0.925  0.01 
Arachidic acid 0.960  0.03 0.968  0.01 1.874  0.09 1.832  0.87 0.961  0.06 
Behanic acid 1.762  0.09 1.875  0.09 3.815  0.03 3.689  0.07 1.905  0.05 
Lignoceric acid 0.465  0.03 0.948  0.07 1.303  0.02 1.514  0.09 0.872  0.03 

Monounsaturated      
Palmitolic acid 0.253  0.01 0.468  0.03 0.673  0.02 0.626  0.03 0.225  0.06 
Oleic acid 20.49  1.02 25.96  1.34 39.39  1.65 42.27  1.86 18.52  0.92 

Polyunsaturated      
Linoleic acid 18.52  0.93 22.90  1.23 30.96  1.48 28.85  1.02 15.68  0.86 
Linolenic acid 0.117  0.02 0.155  0.01 0.169  0.01 0.168  0.02 0.108  0.03 
Eicosapentaenoic acid 0.285  0.01 0.489  0.03 0.665  0.02 0.114  0.03 0.104  0.06 
Docosahexaenoic acid 0.528  0.02 0.625  0.05 0.759  0.03 0.180  0.06 0.525  0.03 

 SFA 10.014  2.42 16.898  2.63 26.452 1.84 24.598  3.81 7.729  1.11 

 MUFA 20.743  1.03 26.428  1.37 40.063 1.67 42.896  1.89 18.745  0.98 

 PUFA 19.450  0.98 24.169  1.32 32.552 1.54 29.312  1.13 16.417  0.98 

 
3.1. Fatty acids content in the ovarian maturation of 

Albunea symmysta 
 

3.1.1. Saturated fatty acid 
 

The fatty acids with high concentration were found in 
ovary during different maturity stages. Lauric, myristic, 
palmitic and lignoceric acid were increased from stage I-IV. 
Lauric acid content was 0.105, 0.108, 0.113, 0.144 and 
decreased 0.118 in the stage V. Myristic acid was 0.380, 
0.392, 0.460, 0.816 and declined 0.380 in the spent stage V. 
Palmitic acid content was 5.092, 9.682, 14.86, 15.92 and 

  

decreased 2.568 in the stage V. Lignoceric acid content was 
0.465, 0.948, 1.303, 1.514 and fell down 0.872 in the stage 
V. The recorded values of stearic, arachidic and behanic acid 
were fluctuated in relation to different maturity stages 
(especially in the stage III- IV) and those acid values were 
0.925, 0.961 and 1.905 lowered in the stage V. 
 

3.1.2. Monounsaturated fatty acid 
 

The concentration of palmitolic acid was fluctuated in 
the stage III & IV (0.673-0.626) and abruptly decreased in the 
stage V (0.225), while the oleic acid concentration was steadily 
increased from the stage I-IV (20.49, 25.96, 39.39, 42.27) and 
suddenly fell in the stage V (18.52). 
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3.1.3. Polyunsaturated fatty acid 
 

The concentrations of linoleic, linolenic, ecosapetaenoic 
and docosahexaenoic acid were fluctuated from the stage III -IV 
(30.96-28.85, 0.169-0.168, 0.665 -0.114, - 0.759 - 0.180) 
and those acid concentrations were lowered in the spent stage 
(15.68, 0.108, 0.104 and 0.525). 

 
4. DISCUSSION 

  
In the present study, the total lipid and major lipid classes 

(i.e.) neutral, phospho and glycolipid isolated and quantified 
from the ovary to investigate the variations in their fatty acid 
profiles in detail. As a result, the total lipid, neutral, phospho 
and glycolipid of the ovary were found to have high during 
maturation, while those acid depositions were lowered after 
the completion of ovarian development (spent stage) as 
evidenced by Tirumalai and Subramoniam [9] in Emerita 
asiatica.  
 

Hence, lipids are thought to play an important role in 
reproductive process in Albunea symmysta. The similar result has 
also been reported in some other shrimps Penaeus japonicus, 
Penaeus duorarum, Pleoticus mulleri and other decapod crustacean 
[10-13]. The origin of lipids reaching the ovary is not fully 
understood but lipid stored in hepatopancreas have been shown 
to be transported the ovary during vitellogenesis. Result shows 
that lipids are needed as a source of energy and to maintain the 
structure and functions of cell membrane. They also play an 
important role in buoyancy control in some fishes [14, 15]. 
Apart from this each lipid has specific function (i.e.) 
phospholipid essential for growth because crustacean have 
limited ability to synthesis this lipid de novo [16]. As a 
consequence some species require dietary phospholipids for 
normal growth and survival of larvae. It also plays an important 
role in the transport of cholesterol [17, 18] and composition of 
gametes [19] because this is involved in synthesis of vitellus, 
which is phospholipoprotein [20]. Accumulation of neutral 
lipid in the ovary of Albunea symmysta due to containing 
predominant fatty acids which include palmitolic, palmitic, 
oleic, myristic acid and hence neutral lipid is essential for 
synthesis of other fatty acids and transport them [1, 13]. 
Glycolipid is essential for alternation of pleopods, growth and 
stress resistance [21]. 
 

In Albunea symmysta ovary, the concentration of lauric, 
myristic, palmitic and lignoceric acid are increased with 
maturity especially in the stage III and IV, while those acid 
values are lowered in the stage V (spent stage). The 
concentration of stearic, arachidic, and behanic acid are 
fluctuated in the ripening stage (stage III & IV), while those 
acids concentration are lowered in the spent stage (stage V). 
Similar results have been reported in some prawn such as 
Penaeus japonicus [13], Penaeus duorarum [10] and also some fishes 
[22]. These acids are essential for over all body maintenance 

[23]. Among those fatty acids palmitic, stearic, and arachidic 
acid value were recorded high, which were responsible for 
carry out some specific functions, essential for de novo synthesis 
in marine crustacean [24]. Stearic acid plays an important role 
in embryonic development [25-27]. Arachidic acid is essential 
for production of phospholipids including phosphoidylinositol 
as indicated by Gunasekara et al. [28] and Gallgher et al. [22]. 
 

The concentration of Palmitolic acid fluctuated in the 
ripening stage (stage III and IV) and fell quietly in the stage V, 
while the concentration of oleic acid constantly increased with 
maturity and decreased with spent stage. The increasing 
concentrations of monounsaturated fatty acid in the ovary 
indicate that these compounds are considered to be major 
energy source during embryonic and larval development [29, 
30]. Monounsaturated fatty acid content was higher than that 
of polyunsaturated fatty acid. These similar results have been 
reported in Macrobrachium rosenbergii [31]. 
 

The concentrations of polyunsaturated fatty acid (linoleic, 
linolenic, eicosapetaenoic and docosahexaenoic acid) are 
fluctuated in the ripening stage (stage III and IV) and fell quite 
in the stage V (spent stage). The concentration of linoleic acid 
was recorded high in stage III compared to other fatty acids. 
This investigation clearly indicated that polyunsaturated fatty 
acids are not only necessary for successful ovarian maturation 
and also need (especially eicosapentaenoic, docosahexaenoic 
acid) as a nutrient for developing embryo. Similar result has 
been reported in Macrobrachium nipponense [24] and Nephrops 
norvigicus [26] and in milk fish [32]. The importance of the 
compounds have been invented and indicated in some marine 
crustaceans [33-46]. 
 

5. CONCLUSION 
 

Since, ecdysteroid is a vital compound for performing 
growth and reproduction, the increase in ovarian lipid classes 
and fatty acid with maturation in Albunea symmysta is related to 
conversion of cholesterol as precursor for ecdysteroid. The 
present observation represented here will provide a base line 
data towards the lipid metabolism in relation to ovarian 
maturation of Albunea symmysta. 
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