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Abstract 

 
Usman, Kamaruddin, Asda Laining, and Ike Trismawanti. 2019. Fatty Acid Profile of 

Hepatopancreas and Oocyte of Tiger Shrimp, Penaeus monodon, Fed Modified-commercial Diet by 

Supplementing Vitamin C and E. Aquacultura Indonesiana, 20 (1): 15-23. The aim of this study was to 

evaluate the effect of vitamin C and E supplementation in modified-commercial diet on the fatty acids profile of 

hepatopancreas and oocyte of tiger shrimp, Penaeus monodon. The experimental treatments were: modified-

commercial diet by supplementing vitamin C (500 mg/kg) and E (300 mg/kg) (PS), and modified-commercial 

diet without vitamins supplementation (PK). Cultured tiger shrimp with initial weight of 43.1±5.1 g/ind for 

females and 41.9±4.4 g for males (rasio 4:6) were cultured in two of 1000 m
2
 concrete ponds with a density of 

100 shrimp/pond. They were fed the test diet at rate of 3% biomass/day for three months in pond, then they were 

transferred to concrete tanks for oocyte maturation evaluation. The shrimp reaching oocyte development stage 

III were dissected and sampled for hepatopancreas and oocytes for analysis of fatty acid profile. The results 

showed that the hepatopancreas and oocyte fatty acids contents were higher in the tiger shrimp fed PS compared 

to the tiger shrimp fed PK. The poly unsaturated fatty acid (PUFA) especially for arachidonic, docosahexaenoic, 

and eicosapentaenoic acid were higher in shrimp fed with PS than the shrimp fed PK. Despite higher total fatty 

acid contents in hepatopancreas than in oocyte for the both treatments, the esensial fatty acid arachidonic, 

docosahexaenoic, and eicosapentaenoic acid were higher in oocyte than in hepatopancreas of the shrimp. This 

suggested that these three types of PUFA played important role for oocyte development for female reproduction. 

Supplementation of vitamin C and E in the test diet had an effect on increasing PUFA content in hepatopancreas 

and oocytes of tiger shrimp. 
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-----------------------------------------------------------------------------------------------------------------------  

Introduction 

 

An effort to develop artificial diet to 

support shrimp broodstock production from 

aquaculture, appropriate nutrient specification 

should be determined for prematured phase 

(size about 40 g) (Hoa, 2009). At this phase, 

reproductive organs of the tiger shrimp start to 

develop and become mature at the late phase 

of maturation. Several information on the 

nutrient specification of tiger shrimp in the 

early phase of reproduction have been 

reported. Doses and types of carotenoids 

(astaxanthine of 0.125%, cantaxanthineof 

0.068% and carotenoids from Spirulina at 

level of 0.3%) was found to play an important 

role in increasing the number of broodstock to 

get mature which was 86.75% in female and  

82.3%  in male (Laining et al., 2016a). The 

total carotenoid level also increased in oocytes 

and hepatopancreas which were 554.6 and 

558.1 μg / g,respectively, higher than in 

mucles and carcass which were only 249.3 and 

55.8 μg/g, respectively. Enrichment of 

commercial diet with a combination of lipids 

using 5% fish oil and 1% olive oil tends to 

increase growth and increase total fatty acids 

in tiger shrimp meat and hepatopancreas 

compared to non-enriched commercial diet 

(Laining et al.,  2016b). 

Other nutrients that are also 

indispensable for the growth and reproduction 

process in fish and crustaceans are certain 

vitamins including vitamins C and E. These 
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vitamins can not be synthesized in the body, 

but obtained through the intake of food. 

Research on the kuruma shrimp 

(Marsupenaeus japonicus) showed that both 

vitamin C and vitamin E increased the 

hatching rate and larval metamorphosis from 

naupli to zoea as the doses of both vitamins 

increased from 0, 500 and 1000 mg ascorbic 

acid/kg of diet and from 0, 300 and 600 mg α-

tocopherol / kg of diet. Moreover,  interactions 

between vitamin C and E were detected in 

both variables (Binh et al., 2012).  Alava et al. 

(1993) applied concentrations of ascorbic acid 

(vitamin C) of 492 mg / kg and vitamin E of 

482 mg / kg in diet for ovary development of 

Penaeus javonicus. While Laining et al. 

(2014) used vitamin C concentration of 200 

mg / kg and vitamin E concentration of 100 

mg / kg in diet of tiger shrimp broodstock. 

Despite its importance in reproductive process, 

excessive vitamin E in diet can also interfere 

with metabolic processes such as the onset of 

toxic reactions in the liver and slowing the fish 

growth (Halver, 2002). 

Besides the effects on reproduction, 

vitamin C and vitamin E also play an 

important role in stimulating immune 

mechanisms in aquatic animals and as an anti-

oxidant (Guillaume et al., 1999). Vitamins C 

and E synergistically protect cell membranes 

or precisely cell membrane lipids, liver, and 

adrenaline tissue from oxidation of harmful 

oxygen, lipid peroxide, and free radicals, as 

well as circulate the LDL (low density 

lipoprotein) (Combs, 1992). In cell 

membranes, these vitamins prevent the lipid 

oxidation, especially poly-unsaturated fatty 

acids (PUFAs), and protect the metabolic part 

that transforms energy fuels into adenosine 

triphosphate (ATP) in cell mitochondria. 

In fish / shrimp breeding activities, 

condition and quality of PUFAs nutrition 

inherited from the broodstock is very 

important for pre-feeding embryos and larvae, 

where all the nutriens required for embryo and 

larvae development are supplied from the 

congenital yolk reserves (Harrison, 1990; 

Coman et al., 2011). The importance of fatty 

acids have well documented on development 

oocyte and survival rates of larvae such as 

metabolic energy sources, structural 

components in cellular membrane 

phospholipids, and bioactive molecular 

precursors (Sargent et al., 1999; Tocher, 

2003), while hepatopancreas supplies nutrients 

for ovary development of tiger shrimp 

(Millamena and Pascual, 1990; Tseng et al., 

2001).  The growth of oocytes utilizing 

hepatopancreas lipid reserve had been reported 

on penaeid shrimps such as P. japonicus 

(Teshima and Kanazawa, 1983), and P. 

monodon (Millamena and Pascual, 1990). A 

decreasing of lipid content in hepatopancreas 

of P. monodon was associated to the 

increasing of the lipid profile of matured 

ovaries (Marsden et al., 2007).  Therefore, this 

study was conducted to evaluate the effect of 

supplementing vitamin C and E in modified-

commercial diet on fatty acid profile of 

hepatopancreas and gonad of cultured tiger 

shrimp, P. monodon.  

 

Materials and Methods 

 

Test Animals 

 

 Test animals used were cultured tiger  

shrimp with mean initial weight of 43.1 ± 5.1 

g for females and 41.9 ± 4.4 g for males 

(prematuration phase). The tiger shrimp were 

obtained from commercial farm in Pangkep 

District, South Sulawesi Province. 

 

Test Diets 

 

 Two tested diets were evaluated for 

the pesent experiments. Both were modified 

diets using commercial diet specifically for 

tiger shrimp as the standard diet. As the 

treatments were: (i) modified-commercial diet 

supplemented with vitamin C at level of 500 

mg/kg and vitamin E at level of 300 mg/kg 

(PS),  and (ii) modified-commercial diet 

without supplementation of both vitamin C 

and vitamin E (PK). The standard commercial 

diet used was a starter shrimp-feed with 

protein content of app. 45% and fat content of 

app 6%.  Its shape is crumble, therefore the 

test diets needed to be re-floured and re-

pelleted based on  the size of the prematurated 

shrimps. The modified commercial diet was 

based on the previous results on carotenoids 

supplementation (Laining et al., 2016a) and 

lipid addition (Laining et al., 2016b). Other 

modification was made by addition of fish 

meal, wheat flour and wheat gluten to adjust 

the diet to contain protein app. 45%, 11%of 

lipid and 18.3 MJ/kg of gross energy, and 

water stability > 4 hours. The formulation and 

proximate composition of the test diets are
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presented in Table 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Condition of feeding trial  

 

(i) Feeding trial held in concrete pond 

 

The selected shrimps were stocked into 

2 of 1,000 m
2  

ponds. with a density of 100 

shrimps/pond (0.1 shrimp./m
2
) and ratio of 

male: female was 4 : 6. Feeding times was 

performed 4 times a day (at 07.00 ;12.00; 

17.00; and 22.00 o’clock) at rate of  3% of 

shrimp biomass per day for 3 months of 

culture periode. To maintain the water quality 

within the optimal ranges,  water was changed 

in every 3 days app. 10-20%. Oxygen was 

supplied by  using paddle wheel during night 

time. 

 

(ii) Feeding trial held inmaturation tank 

 

Afters shrimps reached maturation size 

(> 80 g for females and > 70 g for males), the 

shrimps were harvested from the pond, then 

transferred to 2 maturation concrete tanks in 

broodstock room of nucleus centre. The 

shrimps were stocked in 10 m
3
 /tank with 40 

shrimps for PS and PK groups, respectively. 

Rasio of female and male for each group was 

1:1 (20 females and  males, respectively). 

During maturation process, the tested diets 

were fed to the shrimps as combination of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

50% pellet diet and 50% fresh squid at level of 

3% (as dry basis) of total biomass per day. 

 

Data and Chemical Analysis 

 

Shrimp reaching gonad development 

stage of III-IV, were dissected for 

hepatopancreas and gonads samples. All those 

samples were freeze dried and kept at -20
o
C 

until analyzis. 

Proximate analysis of test diets were 

performed according to AOAC (1999) 

including moisture by oven drying at 105ºC 

until constant weight, crude protein analyzed 

by micro-Kjeldahl, and lipid with 

gravimetrically determined by extracting 

chloroform: methanol in the Soxtherm, crude 

fiber by heating with alternating acid and base 

washing, and ash by combustion in a muffle 

furnace at 550ºC for 24 hours. Vitamins C and 

E of test diets and fatty acid profile of 

hepatopancreas and oocyte were analyzed 

using High Performance Liquid 

Chromatography (HPLC) at the Saraswanti 

Indo Genetech Laboratory, Bogor. Data on 

fatty acids profile in hepatopancreas and 

oocyte of shrimp were analyzed descriptively.

Ingredients PK PS 

Commercial shrimp-feed 67.4 67.4 

Fish meal 14.2 14.2 

Wheat meal 9.54 9.32 

Wheat gluten 4.8 4.8 

Fish oil 3 3 

Olive oil 1 1 

Vitamin C (Stay C) 0 0.2 

Vitamin E 0 0.02 

Carophyll pink 0.06 0.06 

Proximate composition: 

-  Protein 44.9 45.2 

- Lipid 10.5 10.7 

- Crude fibre 1.7 1.7 

- Ash 9.7 9.6 

- NFE
1)

 33.2 32.8 

- Gross energy (MJ/kg)
2
 18.2 18.3 

- Vitamin C (mg/kg) Not detected 406.1 

- Vitamin E (mg/kg) 181.6 286.3 

 

Table 1. Formulation and proximate composition of test diets (% dry matter) 

1) 
Nitrogen-Free Extract 

2) 
Calculated from the determined protein, lipid and NFE of the diet using gross energy conversion coefficients 

of 21.3; 39.5 and 17.2 MJ/kg, respectively (Cuzon and Guillaume, 1997). 
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Results 

 

 Fatty acid profiles of oocytes and 

hepatopancreas of tiger shrimp fed test PS and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Oocytes of tiger shrimp fed the PS diets had a 

relatively higher amount of total fatty acid 

(14.7664%) from 26 identified fatty acids than 

the amount of total fatty acid (10.5164%) from 

25 identified fatty acids in the oocytes of tiger 

shrimp were fed the PK test diet. Similarly, 

hepatopancreas of shrimp fed with PS diet had 

a relatively higher amount of total fatty acid 

(27.7361%) from 27 identified fatty acids than 

fed with PK diet. Total fatty acids content in 

the hepatopancreas is generally higher than in 

oocytes for the both treatmens. 

 Concentration of n-3, n-6 and n-9 in 

oocytes was higher in shrimp fed PS diet than 

those fed PK diet as illustrated by Figure 1. In 

the hepatopancreas, n-3 and n-6 fatty acid 

levels were higher in shrimp fed PS diet than 

those fed PK diet, but n-9 fatty acid contents 

 

 

PK diets were showed in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were relatively similar between those fed PS 

and PK diets. Furthermore, the pattern of n-3, 

n-6 and n-9 fatty acid contents were different 

between oocytes and hepatopancreasin which 

the content of n-6 fatty acids in the 

hepatopancreas was higher than its n-3 fatty 

acid content, while the oocytes n-6 fatty acid 

level was lower than n-3 fatty acid content. 

 In regard to poly-unsaturated fatty 

acids (PUFAs), particularly arachidonic 

(ARA), docosahexaenoic (DHA), and 

eicosapentaenoic (EPA) content, their patterns 

are presented in Figure 2. These three fatty 

acid were higher in shrimp fed with PS diet 

than shrimp fed PK diet. In both groups, it was 

observed that ARA, EPA and DHA content 

was higher in oocytes than in hepatopancreas.  

Based on the results of calculation, the ratio of 

Table 2. Fatty acid profile (% lipid) of oocytes and hepatopancreas of tiger shrimp broodstock fed with 

PS and PK test-diet 

Fatty acid profile 
Oocytes Hepatopancreas 

PK PS PK PS 

C 6:0  - - - 0.0066 

C 12:0  0.0186 0.0263 - 0.0249 

C 14:0  0.1587 0.2427 0.6336 0.6424 

C 14:1  - 0.0045 - - 

C 15:0  0.0449 0.0582 0.1897 0.2090 

C 16:0  2.7803 3.9024 9.5062 9.5112 

C 16:1  0.3681 0.5621 0.7453 0.7888 

C 17:0  0.0921 0.1243 0.2213 0.2544 

C 17:1  0.0517 0.0716 0.0960 0.0997 

C 18:0  0.8479 1.2027 2.3848 2.3984 

C 18:1n-9 2.4699 3.6293 8.0789 7.8995 

C 18:2n-6  0.8195 1.2078 2.6746 3.2117 

C 18:3n-3 0.0345 0.0570 0.0831 0.1316 

C 20:0  0.0469 0.0689 0.0962 0.1045 

C 20:1  0.0609 0.0870 0.2730 0.3221 

C 20:2  0.0638 0.0826 0.1520 0.1843 

C 20:3n-3  0.0101 0.0141 - 0.0186 

C 20:3n-6 0.0463 0.0694 0.0609 0.1051 

C 20:4n-6  0.5229 0.6820 0.2442 0.3989 

C 20:5n-3  0.5413 0.7420 0.1915 0.3203 

C 21:0  0.0077 0.0113 0.0219 0.0292 

C 22:0  0.0085 0.0138 0.0763 0.0717 

C 22:1  0.0046 0.0062 0.0287 0.0379 

C 22:2  0.0191 0.0284 0.0244 0.0509 

C 22:6n-3  1.4812 1.8368 0.4620 0.7828 

C 23:0  - - 0.0357 0.0326 

C 24:0  0.0039 0.0173 0.0541 0.0518 

C 24:1n-9 0.013 0.0177 0.0355 0.0472 

Total 10.5164 14.7664 26.3699 27.7361 
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DHA / EPA of fatty acid contents in oocytes 

of shrimp fed PS diet was 2.49, which is not 

much different from shrimp fed PK diet which 

was 2.74. Likewise, the ratio of DHA / EPA of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

 

 Some researchers have reported that 

the administration of vitamin C and E in the 

diet may have an effect on the profile of fatty 

acids in fish body tissues (Chien and Hwang, 

2001;Gao et al.,2013;2014). The higher 

content of total fatty acid in oocytes and 

hepatopancreas tissues of tiger shrimp fed PS 

test-diet compared to the shrimp fed PK test-

diet, suggested that supplementation of 

vitamin C and vitamin E in test diet  affects 

the profile of fatty acids in oocytes and 

hepatopancreas of tiger shrimp.  Fatty acids 

are one of the most important nutrients needed 

by heterotrophic organisms such as tiger shri- 

fatty acid contents in the hepatopancreas was 

relatively similar between shrimp fed PS diet 

and shrimp fed PK diet which were 2.43 and 

2.42, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mp, because they have many functions such as 

energy sources, solvents of  vitamins such as 

A, D, E, and K as well as some other 

metabolic functions in the body.  In 

reproduction process of penaeid shrimp, fatty 

acids are one of required nutrients during 

vitellogenesis since fatty acids increase 

fecundity, fertilization and hatching rates of 

egg (Xu et al., 1994; Wouters et al., 2001; 

Racotta et al., 2003).  Fatty acids are 

distinguished into saturated fatty acids (having 

only a single bond between the constituent 

carbon atoms) and unsaturated fatty acids 

(having at least one double bond between the 

constituent carbon atoms) (Murray et al.,  

1996). Some fatty acids are essential for 
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Figure 1. Fatty acid content of n-3, n-6 and n-9 in oocytes and hepatopancreas of tiger shrimp  broodstock 

fed with PS and PK test-diet. 
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Figure 2. Poly unsaturated fatty acids (PUFAs) in oocytes and hepatopancreas of tiger shrimp broodstock 

fed with PS and PK test-diet. 
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marine fish and crustaceans including for tiger 

shrimp because they can not or are limited in 

their ability to biosynthesize in their body 

especially the unsaturated fatty acids of  EPA, 

DHA and ARA groups (Sargent et al., 2002).  

This present study also found that the 

content of n-3 and n-6 fatty acids were higher 

in oocytes and hepatopancreas of tiger shrimp 

fed PS test diet compared to tiger shrimp fed 

PK test diet. This implies that the 

supplementation of vitamin C and E in the test 

diet had an effect on increasing the content of 

these fatty acids in the two important tissues of 

tiger shrimp.  Hepatopancreas is the main 

tissue in the shrimp body that plays role in the 

processing of food (nutrient) after being 

digested and absorbed for further distribution 

to all tissues that need it. High concentration 

of fatty acid in oocytes particularly in 

vitellogenin (glicolipoprotein) contributes in 

development of oocyte and larvae. In the same 

time, fatty acid content is also high in the 

hepatopancreas, where vitellogenin takes 

place. According to Quackenbush (1989), 

vitellogenin in shrimp is produced partly in 

hepatopancreas and ovary. Furthermore, 

Diwan et al. (2009), also concluded that in 

tiger shrimp, most of the vitellogenin is 

produced in the ovaries and a small portion is 

supplemented from outside tissue. While 

Chang et al. (1994) reported that vitellogenin 

in tiger shrimp is produced outside the ovary 

tissue. Some researchers have reported that 

several sites of vitellogenesis in decapoda 

crustaceans namely the hepatopancreas, 

haemocytes of the haemolymph, and sub-

epidermal adipose tissue of maturing 

crustaceans (Quinitio et al., 1989 & 1990; 

Chang et al. 1993; Chang and Shih, 1995). 

Therefore, the nutrient content in the 

hepatopancreas can provide an overview of the 

nutrients eaten and metabolized by shrimp.  

Bai and Lee (1998) found an increase of 

linoleic, linolenic and arachidonic liver 

content in juvenile Korean rockfish associated 

with increased vitamin E at 120 mg / kg of 

diet. Tocher et al. (2002) also found an 

increase in fatty acid content of EPA, DHA, 

total omega-3 PUFA and total PUFA in liver 

of halibut (Hippoglossus hippoglossus) fed 

diet with vitamin E supplementation than in 

liver of halibut fed diet without 

supplementation. The presence of vitamin E in 

certain tissues will protect PUFA from 

oxidative damage. Therefore, PUFA content 

should be combined with vitamin E to protect 

against physiological oxidation (Sargent et al., 

1997).  Izquierdo and Fernandez-Palacios 

(1997) reported that vitamin E and PUFA 

levels in the tissues were closely 

interconnected. Both nutrients had a 

synergistic effect on non-specific immune 

responses on fish such as  Japanese flounder 

(Paralychthis olivaceous) (Wang et al., 2006). 

The PUFA / -tocophero ratio becomes very 

important in determining tissue deficits against 

fatty acid peroxidation (Stephan et al., 1995). 

While Ji et al. (2003) reported that vitamin C 

supplementation in the diet tended to decrease 

the liver fat content of red sea bream (Pagrus 

major) and black sea bream (Acanthopagrus 

schlegeli), but not with vitamin E 

supplementation. It was further explained that 

the mechanism of decreasing the lipid content 

caused by vitamin C triggers the process of 

lipolysis in the fish.  

Vitamin C and E synergistically prevent 

low-density lipoprotein (LDL) oxidized, 

functioning as an antioxidant, primarily in cell 

membranes or precisely on cell membrane 

lipids, LDL circulation, liver, and adrenaline 

tissue (Combs, 1992). As an antioxidant, 

vitamin E is a major defense against harmful 

oxygen, lipid peroxide, and free radicals and 

stops the chain reaction of free radicals. In cell 

membranes, vitamin E prevents lipid 

oxidation, especially poly unsaturated fatty 

acids (PUFAs), protecting the metabolic part 

that will transform energy fuels into adenosine 

triphosphate (ATP) in cell mitochondria. In 

body lipid tissues, antioxidants from vitamin E 

invade lipid peroxide which is the result of a 

reaction between lipids and free radicals. The 

antioxidant properties of vitamin E are a 

defense against free radicals. Free radicals will 

attack cell growth, including deoxy nucleic 

acid (DNA) and PUFA. When free radicals 

react with PUFA, free radicals will damage the 

structure and function of cell membrane, 

nucleic acid, and electrodense region protein 

(Combs, 1992). 

Oocyte is an egg that will be spawned to 

hatch into shrimp larvae, and the nutrient 

content of the oocytes can be an illustration of 

the quality of the larvae that will be produced. 

Therefore, when observed and analyzed 

further, it appears that the fatty acid content of 

n-3 and n-6 (PUFAs) in particular the ARA, 

DHA, and EPA content were higher in oocytes 

than in hepatopancreas.  This suggested that 
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these three types of PUFAs played important 

role for oocyte development for female 

reproduction. The essential fatty acids n-3 

HUFA (EPA, DHA) and ARA are often the 

limiting factors in the early life of marine 

fish/crustacean larvae because the need for this 

nutrients for larvae is quite high while this 

nutrient content of early feed of larvae is often 

very low.  Several studies have shown that low 

survival of marine fish larvae was partly due 

to the lack of n-3 HUFA and ARA content in 

their diet (Reitan et al., 1997).  Marine fish 

generally contains n-3 HUFA in the body of 

about 23.3%, with the composition of DHA 

about 11.3% and EPA about 8.1% of total 

lipid in the body (Hepher, 1990). Therefore, to 

obtain high growth and survival, marine fish 

must have sufficient n-3 HUFA in the diet 

(Sargent et al., 1997).  

 The ratio of DHA / EPA in fatty acid 

content in oocytes to shrimp fed PS diet and 

those fed PK diet was not much different. 

Likewise, the ratio of DHA / EPA fatty acid 

content in the hepatopancreas was relatively 

similar between shrimp fed PS diet and shrimp 

fed PK diet. This implies that the 

supplementation of vitamin C and E in the diet 

test did not have effect on the ratio of these 

fatty acids in the two important tissues of tiger 

shrimp. Coman et al. (2011) reported that 

domesticated tiger shrimp fed diet with ARA 

fatty acid supplementation of 0.75% had a 

ratio of DHA / EPA in eggs (oocytes) of 1.79 

and provided better reproductive performances 

compared to tiger shrimp fed control diet 

without ARA supplemented with a DHA / 

EPA content ratio in eggs of 1.68. This shows 

that the high DHA / EPA ratio in oocyte tends 

to produce good reproductive performance of 

tiger shrimp. 

Essential fatty acid is also a component 

of phospholipids in biomembranes. In general 

the physiological and cellular functions of 

these fatty acids are (i) maintaining the 

structural and functional integrity of cell 

membranes and (ii) as precursors for the 

formation of group 3 eicosanoid 3 ie. 

prostaglanding series-3, prostacyclinase-3, and 

5-series leukotrine, which is a physiologically 

active compound (Sargent et al., 1997). The 

presence of a balanced n-3 HUFA in cell 

membranes can maintain and improve 

membrane fluidity levels, so that cell 

metabolism can proceed normally. This occurs 

because cell membrane phospholipids, 

especially the phosphatidylserin and 

phosphatidylglycerol types can affect the 

activity of Na+ / Ka+ ATPase enzymes found 

in cell membranes (Hepher, 1990). The n-3 

HUFA compound has a very low freezing 

point, thereby increasing the flexibility and 

permeability of cell membranes (Li et al., 

1994). The high flexibility and permissiveness 

of cell membranes will increase the activity of 

ion transporting processes into cells and is 

essential for the process of adaptation and 

osmoregulation of fish. 

Embryos and pre-feeding larvae of some 

marine fish (including shrimp larvae) are 

lecitotrophic, since their nutritional needs are 

only supplied from the congenital yolk 

reserves (Harrison, 1990). Therefore, the 

condition and quality of the broodstock 

nutrient has been shown to affect the 

reproductive performance and quality of the 

larvae produced. Based on the content of fatty 

acids in oocytes and hepatopancreas, it can be 

predicted that tiger shrimp fed with PS diet 

can likely produce larvae with a better quality 

than the larvae produced by tiger shrimp fed 

PK diet. 

 

Conclusion 

 

Total fatty acid contents of  oocytes and 

hepatopancreas were higher in the tiger shrimp 

fed PS test diet compared to tiger shrimp fed 

PK test diet. ARA, DHA, and  EPA had higher 

content in the tiger shrimp fed PS diet 

compared to the tiger shrimp fed PK test diet. 

Also the PUFAs were found higher content in 

oocyte than in hepatopancreas of the  tiger 

shrimp. Supplementation of vitamin C and E 

in the modified commercial diet had an effect 

on increasing PUFA content in hepatopancreas 

and oocytes of tiger shrimp. 
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