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ABSTRACT 
The crustaceans constitute about 30,000 species .They are important from both biological and ecological point of 

view.The Y-organ is a moulting gland in crustaceans that secrete ecdysteroids,a moulting hormone,which is a 

dietary lipid.The concentration of lipids fluntuates during the moult cycle. 
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INTRODUCTION: 
Lipids are important in all living systems as energy reserves and as structural components of membrane and cellular 

organelles . Optimization of lipid storage and mobilization of lipid reserves are critical to the reproductive and 

developmental success of crustaceans. The lipid metabolism in these animals therefore provides  some of the 

biochemical and physiological  processes regulating adaptive  responses  and  reproductive success  ( Capuzzo  and  

Leavitt , 1988). 

Lipid metabolism is under endocrine control in crustaceans.Lipids not only play a metabolic role but they are of 

utmost importance in maintaining the structure and physiological integrity of cellular and subcellular membranes 

.Lipids are a major source of energy in marine invertebrates including shrimp, Penaeus monodon , they are 

involved in several essential processes for like growth, moulting and reproduction (Yepiz-

Plascensia et al .,2000) .  

 

 

 
The Y-organ is  paired gland in crustaceans that secrete a class of steroid hormones (ecdysteroids) that regulate 

growth, moulting and development. Ecdysteroids in crustaceans fluctuates during the moult cycle , as in Hommarus 

americanus (Synder and Chang,1990), Orchestia cavimana (Graf and Delbecque,1987),Cancer antennarius 

(Spaziani et al .,1989) . Ecdysteroids are   the derivatives of cholesterol , and is essential for crustaceans .Cholesterol 

is indeed known to meet several endocrine functions , and its mobilization during maturation was reviewed by 

Harrison (1990) . It is also an important lipid class and is assumed to be an essential dietary lipid for shrimp 

maturation and reproduction ( Wouters  et al ., 2001) . 

 

Rapid lipid accumulation or rapid utilization of  lipids  depends on the  life history stage occurred at other times of 

the year . Specifically , once females were fully mature  and  bearing broods, they begin to utilize their lipid stores 

rapidly  ( Nicole et al .,  2004 ). 

 

In crustaceans the main storage organ for lipids is generally the hepatopancreas.This is under the control of 

endocrine system,The lipid content will increase at mid premoult stage . A high level of dietary cholesterol can give 

an increased moulting rate with a shorter intermoult stage and might also result in reduced growth (Saravanan et al ., 

2008).  

The present study is focused on, the fluctuations in the lipid content in the  Y-organ during the different stages of the 

moult cycle in different age group of males and females . 
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Material and Method  

 
Six sets of animals of various age groups were maintained in the laboratory   (six animals in each tub) under the 

laboratory conditions.The varying age groups includes - 

 

The Y-organs of males and females were dissected and the total lipids were extracted during the different stages of 

the moult cycle . To determine the different types of lipids present in the Y-organ , a lipid profile is  observed in 

males and females. 

 

EXTRACTION OF LIPIDS – 

Extraction of lipids 

About 1 gm of the Y-organ tissue is homogenized in 10ml of ethanol and total lipids were extracted during the 

moult cycle with Chloroform-Methanol-Water ( 2:2:1 ) by Bligh and Dyer method (1959).Results are expressed in 

mg/g  of tissue.    

  
 

Results - 
Table -1 

Variation in the lipid concentration  in the Y-organs  of males  during the moult cycle . 

                         Lipid concentration  (  mg/100g of fresh tissue  ) in males                                                                                                                                       
Samples Premoult Moult Postmoult Premoult Moult 

Group-1 ± 5.50 ± 5.87  ± 5.10 ± 5.47 ±5.70 

Group-2 ± 4.92 ± 5.23 ± 4.83 ± 4.88 ±5.15 

Group-3 ± 4.81 ± 5.1 ± 4.4 ± 4.70 ± 4.80 

 

Table -2 

 Variation in the lipid concentration  in the Y-organs  of  females  during the moult cycle . 

                      Lipid concentration  (  mg/100g of fresh tissue  ) in females                                                                                                                                       
                                                                                                                                                                                              

During the moult cycle, a variation in lipid content is observed in the Y-organ. The lipid concentration is less during 

the premoult period ,reaches to its maximum during the moult period and declines to minimum at postmoult stage . 

When compared in different age groups, the lipid concentration is high in Group 1 and Group 4 animals (60 –days 

old males and females) , less in Group 2 and  Group 5 animals (90- days old males and females ) and least in Group 

3 and  Group 6 animals(150-days old males and females).  

 

               NO OF GROUPS AGE  OF THE ANIMALS  

Group-1 60 -days old males 

Group-2 90-days old males 

Group-3 150-days old males 

Group-4 60-days old  females 

Group-5 90-days old females 

Group-6 150-days old females 

Samples Premoult Moult Postmoult Premoult Moult 

Group-4 ± 5.61 ± 5.89 ± 5.20 ± 5.57 ± 5. 80 

Group-5 ± 5.27 ± 5. 84 ± 4.95 ± 5.25 ± 5.50 

Group-6 ± 4.84 ± 5.50 ± 4.83 ± 4.73 ± 5.48 
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Compared to males, females have high concentration of  lipid in the Y-organ during all the stages of moult cycle and 

in between all the groups. 

 

 

Lipid content in (mg/ml)in Group 1 animals (60 days old males) during the moult cycle 

 

                             

                     

 

Lipid content in (mg/ml)in Group 2 animals (90 days old males) during the moult cycl 
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Lipid content in (mg/ml)in Group 3 animals (150 days old males) during the moult cycle 

                                

 Lipid content in (mg/ml)in Group 4 animals (60 days old females) during the moult cycle 
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                         Lipid content in (mg/ml)in Group 5 animals (90 days old females) during the moult cycle 

 

Lipid content in (mg/ml)in Group 6 animals (150 days old females) during the moult cycle 

                     

 

 Discussion  
Crustaceans contain  high concentrations of  lipids although  they have no differentiated  adipose tissue . In land 

crab,stored lipids are mainly present in muscle tissue and hepatopancreas   

 ( O’Connor  and  Gilbert , 1968; Chang and O’Connor ,1983; Heried and Full , 1988) . 

 

During the periods of high energy demands  such as  moulting and gametogenesis  large amount of  lipids are 

mobilized  specially from hepatopancreas ( Rosa and Nunes ,2003 b ; Oliveira  et al ., 2007 ). Ingested lipid is 

digested by gastric lipase and apparently absorbed  into  depot –lipid  as  β –monoglycerides.The variation in the 

content and composition of the depot-   lipid is a function of  both the external environment and internal control 

systems  ( O’Connor  and  Gilbert , 1968)  . 

 

Studies indicate that aspects of lipid metabolism may be under endocrine control in crustaceans.In crab,Gecarcinus 

lateralis, the induction of premoult  by destalking markedly increases the synthesis of  lipid from metabolic 

precursors and its subsequent incorporation  into the  depot – lipid of the hepatopancreas . In the late premoult stages 
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there is a decrease  in the lipid content of the hepatopancreas . This occurs as the lipid is mobilized from the 

hepatopancreas to meet the energy demands of all those processes resulting in ecdysis                   ( O’Connor  and  

Gilbert , 1968) . 

Steroid hormone controls moulting ,in Macrobrachium rosenbergii ,the steroid hormone concentration fluctuates 

being low during postmoult stages and high during premoult.At the time of ecdysis the animal is inactive and 

therefore has to utilize reserves,particularly the lipids stored during the prior intermoult stage.In crustaceans this is 

under the control of endocrine system.The lipid content will increase at mid premoult.A higher level of dietary 

cholesterol can give an increased moulting rate with a short intermoult stage (Saravanan et al.,2008) . 

The fluctuation of lipid composition during moulting has been demonstrated in crustacean species . In Cancer 

pagurus  there is a increase in lipid content just before the secretion of new exoskeleton begins in premoult . The 

lipid level in Callinectus sapidus have been shown  to increase during premoult and peak dramatically during  

postecdysis  before returining to intermoult level . Increase in lipid synthesis is a characteristic of  premoult  in 

crayfish   Procambarus species ( Bollenbacher and O’Connor ,1972 ). 

In the present investigation the variation in the lipid content in the Y-organ is observed . During the moult cycle the 

lipid concentration is high during the    ecdysis stage , whereas it decreases during the postmoult and then increases 

from premoult. This shows that lipids are the important source of energy during ecdysis.In females the utilization of 

lipids during the moult cycle is more when compared to males . 

The growth and physiology of crustaceans are closely related to moulting . The increase in lipid concentration at 

premoult period and the stored lipids at early or mid premoult period may be  

utilized as energy source during the period of late premoult to ecdysis. The pre-ecdysial accumulation  of  lipds in 

the whole body   of prawn is a increase of both polar and neutral lipids ( Teshima and Kanazawa ,1976 ). 
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