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ABSTRACT - Four types of poly unsaturated fatty acids (PUFA) are essential for all shrimp species, linoleic (LOA, 18:2n-6), 

alfa-linolenic (ALA, 18:3n-3), eicosapentaenoic (EPA, 20:5n-3) and docosahexaenoic (DHA, 22:6n-3) acids. Moreover, the 

arachidonic acid (ARA, 20:4n-6), even when present, seems to be, in crustaceans, not so important or yet dispensable. It is 

relevant knowing that cholesterol as much as PUFA are not well absorbed when not followed by a substantial amount of 

lecithin, reaching 5% of the ration. The sum of PUFA reaches around 3% of the diet, even varying according to the species, 

stage and ration type. For Penaeus monodon, a complex mathematic model was formulated in order to describe the 

relationships between the requirements of the cited PUFA. Industries involved with feed production on this segment must 

possess its own adaptation for another species. On the other hand, biochemical knowledge on PUFA n-3 series compounds 

functions are yet very delayed in comparison to the advances on pharmaceutical industry that investigates the n-6 series, with 

its prevalence in humans. In this review, the term PUFA is generically used to include ALA, LOA, DPA, EPA, ARA and 

DHA. 
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REVISÃO CRÍTICA: ÁCIDOS GRAXOS ESSENCIAIS NA ALIMENTAÇÃO DO 

CAMARÃO 
 

RESUMO - Quatro tipos de ácidos graxos polinsaturado (PUFA) são essenciais para todas as espécies de camarão, são os 

ácidos linoleico (LOA, 18: 2n-6) alfa-linolénico (ALA, 18: 3n-3), eicosapentaenóico (EPA, 20: 5n-3 ) e docosahexaenóico 

(DHA, 22: 6n-3). Além disso, o ácido araquidónico (ARA, 20: 4n-6), mesmo quando presente, parece ser, em crustáceos, 

pouco importante ou ainda dispensável. É importante saber que os PUFA não são bem absorvidos quando não seguido por uma 

quantidade substancial de lecitina, atingindo 5% da ração. A soma de PUFA atinge cerca de 3% da dieta, mesmo variando de 

acordo com o tipo de espécies, estágio e ração. Para Penaeus monodon, um modelo matemático complexo foi formulado de 

modo a descrever as relações entre os requisitos de a citada PUFA. As indústrias envolvidas com a produção de alimentos 

desse segmento, devem possuir suas adaptações próprias para outras espécies. Por outro lado, os conhecimentos bioquímicos 

sobre as funções dos compostos da série n-3 dos PUFA estão ainda muito atrasados, comparado com os avanços da indústria 

farmacêutica que investiga a série n-6, com prevalência no homem. Nesta revisão, o termo PUFA é genericamente usado para 

incluir ALA, LOA, DPA, EPA, ARA e DHA. 

Palavras-chave: invertebrados aquáticos, ácidos graxos, lipídeos. exigências nutricionais, camarão, 

 

 

INTRODCTION 

Aquaculture is an activity today present on every 

continent, although 11 of the 17 largest producers are 

Asian (FAO, 2013). In this context it is interesting to 

observe that Asian peoples and their American 

descendants engaged in the creation of aquatic animals 

possibly from the Paleolithic, but is documented in China 

5000 years ago (ZHIWEN, 1999). In South America in 

pre-Columbian times, there was a landscape reshuffling 

over several square kilometers in a neighboring land to the 

Mato Grosso' Pantanal gift, which allowed raising fish in 

their own habitat, modified to facilitate human use 

(ERICKSON, 2000). At the same time, and probably since 

very ancient times, on the other side of the Andes, near the 

Peruvian coast of the Pacific Ocean, it was made the 

shrimp cultivation in large ponds created by man by the 

sea (DENEVAN, 1992). 

Under these conditions, considered primitives a 

short time ago, but judged, now exemplarys in terms of 

ecological conservation, had still not been discovered that 

animals need essential factors in their food. Only during 

the 20th century it was learned that in addition to various 

vitamins, animals as a whole must have access to many 

chemical compounds, after present in your body, and 

sometimes even in large quantities. An extreme case are 

the proteins, of which the animals can not synthesize half 

of precursors required, the amino acids (STRYER et al., 

2002). These nutritional requirements are decisive in 

creating, in such a limited confinement that man must 

provide for the animals daily food in the form of ration. 
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Currently, several species of shrimp, are 

undoubtedly the aquatic invertebrates most cultivated by 

the large profit they provide, and the shrimp Litopenaeus 

vannamei, already created by the Peruvians and pre-

Columbian, occupies today also one of the first places in 

all aquaculture in terms of production (MONTAÑO; 

NAVARRO, 1996; ROSENBERRY, 1998; PAHLOW et 

al., 2015). 

Considering lipids that can not miss in food, 

crustaceans - like many other invertebrates - are deficient 

not only in the biosynthesis of essential fatty acids. They 

also need to ingest fat-soluble vitamins and cholesterol, 

which is produced without problem in all vertebrates, 

including fish (BARBOSA LIMA; FIGUEIREDO-LIMA, 

2016). 

The functions of fat-soluble vitamins are much 

more studied and known in vertebrates than in 

invertebrates. In fact, if they had not been made research 

on shrimp needs, encouraged by the commercial interests 

of aquaculture, hardly exist evidence to prove 

quantitatively, what the requirements of certain specific 

species (SHIAU, 1998). It should be noted, however, that 

the function of fat-soluble vitamins in terms of action 

mechanism is hypothetical crustaceans, even in these 

examples, and remains explained by analogy with the 

knowledge obtained in vertebrates. An extreme example is 

the function of vitamin D that acts on vertebrates on the 

mineralization of bones. In crustaceans, nor is there the 

same organ, but it is undeniable the essentiality of vitamin 

(NEW, 1976; SHIAU, 1998; GOUILLOU COUSTANS; 

GUILLAUME, 2001; BARBOSA LIMA; FIGUEIREDO-

LIMA, 2016). 

Essential fatty acids are undoubtedly the best 

researched nutritional subject of aquaculture in general and 

in particular shrimp creation. This interest is explained by 

the fact that nothing better justifies the consumption of 

aquatic animals by man, than these animals are the richest 

source of essential fatty acids. 

Four types of PUFA are essential to all species of 

shrimp, linoleic acid (LOA, 18: 2n-6), alpha-linolenic acid 

(LNA, 18: 3n-3), eicosapentaenoic acid (EPA, 20: 5n-3) 

and docosahexaenoic acid (DHA, 22: 6n-3). The 

preparation of this review came from the study of 

pioneering works that elucidated the biochemical 

mechanisms and the importance of lipids for shrimp. 

 

Poly unsaturated fatty acids (PUFA) 

PUFA concept and chemical structure 

Lipids of every superior organisms contains 

significant amounts of poly unsaturated fatty acids (PUFA) 

with double bonds separated by methylene radicals, 

meaning two or more double bonds of cys configuration 

separated by a single methylene radical. Acronyms more 

often used to replace the complicated chemical 

nomenclature are: “PUFA” from poly-unsaturated fatty 

acids, “HUFA” from highly unsaturated fatty acids and 

“EFA” from essential fatty acids. PUFA are subdivided 

into two groups, fatty acids n-6 and n-3, formerly Omega-

6 and Omega-3, respectively, since they have distinct 

biosynthetic pathways and, possibly, functions. PUFA 

nomenclature indicates the first double bond position from 

methyl terminal of carbon chain, this way, fatty acids n-6 

present this saturated Bond between carbons 6 and 7, and 

fatty acids n-3, between carbons 3 and 4. Linoleic acid, for 

instance, is a n-6 fatty acid, with two double bonds in C-12 

and C-9 and is entitled 9c,12c-18:2 or, abbreviated as 18:2 

n-6. The main n-6 fatty acids, arachdonic acid (ARA) and 

docosopentaenoic acid (DPA) are derived from linoleic 

acid (LOA), and the most important n-3 fatty acids, 

docosahexaenoic acids (DHA) and eicosapentaenoic acid 

(EPA) come from alfa-linolenic acid (ALA), since it is 

achievable to create elongations on LOA and ALA and 

additional oxidations on the new acids with 20 and 22 

carbons. In plants, these long chain compounds do not 

seem to be necessary. PUFA biosynthesis deficiency was 

first found by Burr and Burr (1929; 1930) in rats. However 

indeed, in most of vertebrates and invertebrates 

fundamental enzymes needed to produce LOA and ALA 

from oleic acid are lacking, Delta-12 and Delta-15 

desaturase, respectively. 

Some authors attribute the term PUFA only to 

ALA and LOA compounds, a HUFA denomination to 

EPA, DHA, ARA and DPA, and EFA depends on each 

species (GONZÁLEZ-FÉLIX al et., 2002; 2003a,b). 

However, we are going to use the term PUFA to include 

ALA, LOA, DPA, EPA, ARA and DHA. 

 

PUFA biological functions 

PUFA prevalence origin in plants, 

microorganisms, invertebrates and in most of the aquatic 

animals and the reason for its essentiality in animals in 

general were unveiled when reflected on the consequences 

of the liquid membranes model, developed by Singer and 

Nicholson (1972). In live being without temperature 

control, membrane would freeze, causing organisms death, 

if they did not have a high PUFA amount incorporated on 

its lipids components, that are liquid until temperature 

close to 0 ºC, and this way, every plant in cold climatic 

zones and many aquatic animals would be condemned for 

good, if they did not adapt properly. On the other hand, in 

every animals, poikilothermic or not, PUFA are released 

enzimatically from their bonding with polar lipids in the 

cell plasmatic membrane, to serve as precursors of 

eicosanoids, universal hormones which form and act 

within the tissues. Moreover, recently were unveiled two 

cases that prove another eicosanoids activity, similar to 

that of steroid hormones, of transforming nuclear receptor 

into transcription factors, in which they control, united to 

retinoid, the cellular differentiation (MANGELSDORF; 

EVANS, 1995; STEINMETZ et al., 2001; BERGER; 

MOLLER, 2002; WEI, 2003). It is very plausible that this 

last functional aspect of PUFA might explain the dreadful 

potency of these compounds on reproduction and 

ontogenesis, processes of enormous economic interest in 

aquaculture, yet reserved to great gait institution that are 

able to invest in breeders and larviculture. However, 

fattening of juveniles is not an as simple process as it 

seems to be and involves very complicated processes of 

tissue differentiation in each molt, directed not only by 

ecdison, but also by retinoids and perhaps by hormones 
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coming from PUFA (DURICA; HOPKINS, 1996; 

DURICA et al., 1999). 

 

Metabolism of essential fatty acids in shrimp species 

Researches on PUFA essentiality in crustaceans 

in general and in shrimp species, in particular, fit on 

Cellular Biology development as interesting alternatives 

due to its eminently practical aspect and because they 

provide most of the evidences on this subject in 

invertebrates. Predominant strategies on the respective 

research projects were tissue analysis in wild and raised 

animals, researches on biosynthesis with markers, 

observation of critical transformations (egg laying, larvae 

hatching) and so far, mainly studies on weight gain 

through controlled diets. 

The first studies on shrimp growing stimulation 

through PUFA were carried out by using supposedly riches 

oils on these compounds, coming from shrimp head, 

anchovy, sardine, mussels or cod liver. Therefore, positive 

results were obtained in Penaeus aztecus by Shewbart and 

Mies (1973), in Macrobrachium rosenbergii by Sandifer 

and Joseph (1976), in P. japonicus by Guary et al. (1976) 

and Kanazawa et al. (1977a), in Palaemon serratus by 

Martin (1980) and in P. indicus by Read (1981). Nutrition 

researches were complemented with other methods to 

substantiate that various PUFA are essential, also, to P. 

monodon and P. merguiensis (KANAZAWA et al., 1979d) 

and to P. stylirostris (FENUCCI et al., 1981). 

Lipid analysis on shrimp tissues after given 

nutrition improved the understanding on fatty acids 

metabolism. This kind of study allowed the conclusion that 

as much in P. japonicus as in M. rosenbergii, saturated and 

unsaturated fatty acids can be formed from palmitic acid 

(16:0) (KANAZAWA; TESHIMA, 1977; KANAZAWA 

et al., 1979a), but do not change lately in linoleic (LOA) 

(18:2n-6), alfa-linolenic (ALA) (18:3n-3), 

eicosapentaenoic (EPA) (20:5n-3) and docosahexaenoic 

(DHA) (22:6n-3) acids (KANAZAWA et al., 1977a, 

1979e; REIGH; STICKNEY, 1989). Fatty acid profile in 

P. setiferus, P. aztecus and P. duorarum (BOTTINO et al., 

1980) and in P. indicus (READ, 1981) indicated that those 

species have certain capacity to transform C18 PUFA into 

C≥20 PUFA. Using marked 18:3n-3, Kanazawa et al. 

(1979b) proved the same biosynthesis in P. japonicus. 

However, although the incorporation research of 

radioactive precursors is the ideal method to confirm the 

absence of biochemical transformations, this very same 

technique does not allow to easily quantify the metabolic 

flow when a precursor convert itself in another compound. 

Consequently, it is possible that certain substance present 

itself as an essential nutrient, in spite of being synthesized 

in vivo, once its production is not enough to cover the 

physiological needs in each growing phase. Kanazawa et 

al. (1978, 1979g) described impressive effects of EPA and 

DHA on P. japonicus growing, in comparison to ALA, 

although they just had found the referred conversion of 

ALA into DHA, in the same shrimp species 

(KANAZAWA et al., 1979b). The suspect that 20:4n-3 

and 22:6n-3 poly unsaturated acids can not be sufficiently 

synthesized from essential precursors was confirmed by 

Xu et al. (1993) who proved in P. chinensis a decrease on 

nutritive value of fatty acids as followed: 22:6n-3 > 20:4n-

6 > 18:3n-3 > 18:2n-6, by evaluating survival, molting 

frequencies and juvenile growing. In a complementary 

study, the same authors (XU et al.,1994b) were able to 

demonstrate, through chemical dosages on P. chinensis fat 

after selective feeding, that this shrimp has not the Ω
6
 

desaturase, but converts 18:2n-6 into 20:2n-6 and 18:3n-3 

into 20:3n-3, proportionally to the precursor level on the 

experimental ration. Afterwards, Merican and Shim (1996, 

1997), studying P. monodon, observed again that ALA can 

not cover the DHA deficiency. However, the ALA 

requirement depended on the DHA level on feeding. On 

the other hand, Merican and Shim (1996, 1997) researches 

with P. monodon confirmed previous results of D’Abramo 

and Sheen (1993) obtained with M. rosenbergii that 

indicated that EPA may be generated by retro-conversion 

(beta-oxidation) from DHA, which suggests that 20:5n-3 

must play an important role that can not be replaced by 

22:6n-3. Elongation and dessaturation of ALA (18:3n-3) 

producing larger n-3 PUFA do not occur in P. setiferus 

and Macrobrachium rosenbergii (BOTTINO et al., 1980; 

D’ABRAMO; SHEEN, 1993), but were observed in P. 

aztecus and L. vannamei (ARAUJO; LAWRENCE, 1993; 

SHEWBART; MIES, 1973). The mentioned rections are 

modest in P. japonicus and P. indicus (KANAZAWA et 

al., 1979b; READ, 1981). However, whilst ALA (18:3n-3) 

– at least during vigorous growing of juveniles – can not 

be considered as a precursor of 20:5n-3 and 22:6n-3 in 

neither shrimp species, becomes an authentic mystery 

which may be its indispensable function besides structural. 

 

Fatty acid assimilation coming from feeding 

As reviewed previously, it is possible to infer that 

all economically interesting species of shrimp need 

simultaneously of the four mentioned PUFA. It is useful to 

reinforce that the conversions cited above may not be 

present in the same shape in different species, or distinct 

life cycle stages. Whilst the requirement of each PUFA 

depend on the bioconversion capacity (enzyme activity), 

each fatty acid possess nutritive value (energetic yield) that 

influences the metabolic rate that exceed for the regarding 

transformations, and yet, may occur inhibitions in anabolic 

pathways that depend on the available precursor and on the 

final metabolites concentrations (CASTELL, 1972). 

Moreover, the set of reactions that compose the 

fatty acids metabolism in general is integrated in a bigger 

system which involves the biochemistry of other 

substances. Every shrimp species used in aquaculture, due 

to a non explained metabolic regulation, have limited 

capacity of using lipids as energy source and, therefore, as 

nutrient, favoring in exchange, protein catabolism 

(GLENCROSS et al., 2002c). For aquaculture it would be 

more economic and ecologically correct to put on weight 

shrimps with vegetal oil instead of using feedstuff of high 

protein content. If considering only the release of 

metabolic energy, the best results should be expected by 

using oils riches in C-16 (“medium chain triglycerides”). 

However, studies performed by Deering et al. (1997) with 

P. monodon and by Lim et al. (1997) with L. vannamei let 
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no doubt that these oils produce the worst results if not 

enriched with several PUFA, as seen in papers from the 

70’s and 80’s, previously mentioned, which establish the 

former knowledge on essential fatty acids in invertebrates. 

In a few words, the best nutritive results are obtained 

exactly with those oils of limited accessibility coming 

from other marine animals. 

Every time that it was investigated not only 

weight gain, feed conversion and other biometric data, but 

also lipid composition on fed animal, it was observed that 

the endogen composition greatly reflected the feed 

composition, above all on triglycerides of hepatopancreas 

(COLVIN, 1976; GUARY et al., 1976; KAYAMA et al., 

1980; PETRIELLA et al., 1984; MILLANEMA, 1989; 

CATACUTAN, 1991; DALL et al., 1992; XU et al., 

1994a,b; MERICAN; SHIM, 1996; GONZÁLEZ-FELIX 

et al., 2002; 2003a,b). Logically, this conclusion taken 

from captivity experiences under controlled conditions, 

should account, also, for wild animals. For these latest, 

high PUFA concentrations were always found, mainly of 

those with long chain (EPA, DHA), as never were reached 

on the same species when cultivated (BOTTINO et al., 

1980; O’LEARY; MATTHEWS, 1990; MONTAÑO; 

NAVARRO, 1996; CAVALLI et al., 2001; WOUTERS et 

al., 2001a). 

In nutrition assays with lipids poor in PUFA, a 

frequent observation was the accumulation of triglycerides 

containing palmitic and/or oleic acid (COLVIN, 1976; 

GUARY et al., 1976; KAYAMA et al., 1980; 

CATACUTAN, 1991; DALL et al., 1992; XU et al., 

1994a,b; MERICAN; SHIM, 1996; GONZÁLEZ-FELIX 

et al., 2002). At the same time, several researches 

interpreted their data supposing that there are balances 

which control the relationship between PUFA and oleic 

acid and between individual PUFAs. Glencross et al. 

(2002a,b) found that PUFA must attain a given proportion, 

not with the diet, but with fatty acids on diet and they 

could then develop a mathematic model on PUFA 

requirement which allow to predict quantitatively weight 

gain and shifts on animal lipids reserve, that will occur due 

to certain fatty acids combination in nutrition. Glencross et 

al. (2002a,b) believe that the model success depends on 

provide feed without satisfying the animal and they devise 

that formula used to find PUFA requirement do not fit only 

for P. monodon, which served a base for these researches, 

but that they are universal for most of the aquatic animals, 

vertebrates and invertebrates. 

There is an ingredient that has been largely 

studied in the context of PUFA assimilation: lecithin, 

meaning the group of polar lipids that compose this 

interesting nutrition material (COUTTEAU et al., 1996; 

COUTTEAU et al., 1997; KONTARA et al., 1997; 

SHIAU, 1998; GONZÁLEZ-FELIX et al., 2002). This 

component was found as useful on the first artificial ration 

for lobster breeding (CONKLIN et al., 1980; D’ABRAMO 

et al., 1981), Kanazawa used several types of lecithin on P. 

japonicus breeding and some fishes (KANAZAWA et al., 

1979f, 1985a,b; TESHIMA et al., 1982, 1986a-e). 

Japanese and American researchers (D’ABRAMO et al., 

1982, 1985a) presented that lecithin and its components, 

phosphatidilcholine and phosphatidilinositol, stimulated 

not only cholesterol assimilation, but also, triglycerides’ 

and mainly, PUFA’s. It was proved that these effects were 

not caused by lecithin, acting as emulsifier or choline 

donator, however it missed to clarify the reason why a 

synthetic phosphatidilcholine with saturated fatty acids 

was inactive (KANAZAWA et al., 1985b). In this lecithin 

usage problem to facilitate lipid digestion, the only great 

step toward, after decades, was given in a paper from 

Hadas et al. (2003) in which the absorption of radioactive 

oleate was investigated in Sparus aurata larvae, a largely 

cultivated fish at the Mediterranean. In a conclusively way, 

authors proved that phosphatidilcholine did not stimulate 

intestinal absorption of fatty acid that much, but amplified 

greatly its assimilation on body tissues and even its 

catabolism. In larvae without phospholipids on diet, the 

marker got stuck on gut enterocites (as triglyceride), even 

in a 10 hours interval of fasting after feeding, and 

researchers discussed the possibility of animals not even 

feel hunger by suppression of a neutrophic signal under 

these conditions. This way it got finally clear as 

phosphatidilcholine increases lipoprotein production that 

carry triglycerides to blood circulation and, at the same 

time, to body metabolism. In fishes, these are 

chilomicrons, in arthropods, a lighter HDL (RYAN; VAN 

DER HORST, 2000). It only left to know how exogenous 

phospholipids favors this endogenous assembly of 

lipoproteic transporters: do they enter integrally, or in parts 

to rebuild the material inside? After that one will know 

also, the reason why some kind o phosphatidilcholine are 

better for digestion than others, and why 

phosphatidiletanolamine does not work? An explanation is 

expected at the level of apolipoprotein releasing control 

from endoplasmic reticulum, in which regarding to Apo-B 

under the best conditions, more than half of the newly-

synthesized product is destroyed (ELLGAARD et 

al.,1999). 

 

PUFA requirement on shrimp fattening 

Fattening of juveniles (“post-larva”) is the most 

frequent activity in aquaculture institutions or companies 

and, for this reason, the majority of the scientific articles 

on shrimp nutrition in specialized journals aims only this 

approach to evaluate quality of a feed ingredient and/or its 

components. Nevertheless, it is worth reminding that the 

easy measurement of weight gain differs a lot in 

complexity from this biometric data in arthropods. The 

gain in body mass in crustaceans means not only a tissue 

growth – in a mew cuticle – but also a given number of 

molts during the chosen interval for evaluation. Each molt 

makes the animal very susceptible to infections, to 

cannibalism on the vivarium and to other problems that not 

even involve digestion and feed metabolism aspects 

(CHENG et al., 2003). Tables detailing survival of tested 

animals – not always presented on publications – illustrate 

these problems. 

A lot of technical obstacles remain on quantitative 

studies on essential lipids. The universal issue in nutrition 

experiences is to find means to allow evaluating the effect 

of a single ingredient, without creating unnatural 
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conditions. Regarding to PUFA, it is known, for instance, 

that free fatty acids are detergent and in habitual feed they 

appear incorporated in polar lipids and triglycerides. 

Mixture of vegetal oil used in researches and commercial 

rations are not very alike to the fat in the diet of a wild 

crustacean, even that – for aquaculture fortune – the 

shrimp digestive system does not seem to distinguish them 

(DEERING et al., 1996). However, methyl esters used in 

some of the former researches on essential fatty acids are 

definitely unadvisable, once they can not be used as other 

sources of PUFA (GLENCROSS; SMITH, 1997). Finally, 

in researches on fat there are limitations inherent to the 

necessity of adding phospholipids to the experimental 

ration, because crustaceans perish fast without this 

ingredient (COUTTEAU et al., 1996, 1997; GONZÁLEZ-

FÉLIX et al., 2002b). Polar lipids inevitably contain given 

amount of essential fatty acids that influence results on 

true requirements. 

With these difficulties, not surprisingly solid 

divergences are observed among obtained results by 

different researchers. In a pioneer research, Shewbart and 

Mies (1973) added progressively more linolenic acid 

(ALA) to a P. aztecus standardized ration and cocluded 

that the ideal rate should lay between 1 and 2% of the dry 

weight. In a similar study performed with P. indicus, Read 

(1981) stimated a ideal concentration of ALA in 2%. 

Besides that, Kanazawa et al. (1979e) favored ALA 1% for 

P. japonicus even though their data suggest higher 

concentrations. Ren et al. (1994) published requirements 

of 1.95%, 1,09%, 0.20% and 0.37% for LOA, ALA, EPA 

and DHA, respectively, in P. chinensis. Lately, Xu et al. 

(1994a) mentioned a value lower than 1% for ALA, in the 

same specie. In Merican and Shim (1997) study with P. 

monodon, stable values of animal growth and survival (50 

to 100 mg in the beginning of the assays) were reached 

only with 2.5% of ALA and 1,5% of DHA. On the other 

extreme, D’Abramo and Sheen (1993) asserted that for M. 

rosenbergii, only 0,075% of C≥20 PUFA were enough and 

even replacing DHA by ARA was not critical for the 

referred species. Anyway, it is necessary to observe that 

recent researches of GLENCROSS group in Australia 

already discussed do not cast forth isolated values for each 

essential fatty acid, but do work with a model that 

describes mathematically and convincingly how the animal 

can replace, until certain level, a given compound by 

another (GLENCROSS et al., 2002 a,b,c). 

Since the PUFA 18:3n-3 (ALA) and 18:2n-6 

(LOA) are essential and can not be interconverted, it was 

interesting to observe that the majority of marine 

crustaceans seem to prefer 18:3n-3 (GUARY et al., 1976; 

KANAZAWA et al., 1977b, 1979c; READ, 1981). In 

vertebrates and humans this does not happen. However, it 

seems that in P. indicus (READ, 1981) and in M. 

rosenbergii (REIGH; STICKNEY, 1989) the preference 

could really be for 18:2n-6, at least when LOA is 

accompanied by ALA (D’ABRAMO; SHEEN, 1993). 

Fenucci et al. (1981) recommended a quotient between 

PUFA n-3 and 18:2n-6 of 1.00 to 1.18 in order to reach 

better results with P. stylirostris. In article from REN et al 

(1994) one can find an interesting observation that in P. 

chinensis, LOA stimulated weight gain, whilst ALA 

favored growth in size and feed conversion. However, 

confusion over the most appropriate relationship between 

n-3 and n-6 may have a quite simple explanation, 

independent on the studied species. Montaño and Navarro 

(1996) observed wild species of L. vannamei with n-3/n-6 

quotients altered and evidenciated that this phenomenon 

occurred less due to a large geographic distance among 

collection places than due to a season effect, colder in June 

than in December at the Pacific Ocean of the Equator. 

Next, they reminded that exist indeed other results, as in 

shrimp (Palaemon serratus) as in fishes (Sciaenops 

ocellatus) that support the PUFA n-6 prevalence 

hypothesis, and particularly, the one that LOA (18:2n-6) 

are related to warmer environmental temperatures and that 

of series n-3, colder (MARTIN; CECCALDI, 1977; 

BOTTINO et al., 1980; CRAIG et al., 1995). The above-

mentioned conclusion solves also some doubts on the 

relevance of arachdonic acid 20:4n-6 (ARA) in 

crustaceans. In opposition to EPA, 20:5n-3, and to DHA, 

22:6n-3, mentioned in almost every article on PUFA in 

shrimps, ARA appears only occasionally, completely on 

the contrary to the references on eicosanoids in humans. In 

our list of 36 references on PUFA in crustaceans, only 7 of 

those mention ARA (LILLY; BOTTINO, 1981; 

CHANMUGAM et al., 1983; DALL et al., 1992; 

D’ABRAMO; SHEEN, 1993; XU et al., 1993, 1994; 

GLENCROSS; SMITH, 2001). Lilly and Bottino (1981) 

found ARA in P. setiferus, however, the demonstration 

that ARA can not be synthesized by the cited shrimp, does 

not mean necessarily that it is also essential. In P. 

esculentus, Dall et al. (1992) could prove that ARA is 

dispensable. In their comparative studies, Xu et al. (1993; 

1994a,b) place ARA nutritive value in P. chinensis 

between ALA and DHA. Chemical analysis performed in 

M. rosenbergii by D’Abramo and Sheen (1993) proved 

ARA presence in this species, but incorporations assays 

indicate a more important role of EPA and DHA. 

D’Abramo and Sheen (1993) mention the hypothesis 

previously casted by Chanmugam et al. (1983) that ARA 

presence could be related with M. rosenbergii habitat in 

fresh water, in contrast to the majority of cultivated species 

nowadays, which are marine. Finally, Glencross and Smith 

(2001) did not find any benefit in adding ARA to P. 

monodon feeding, since none of the other PUFA is lacking 

and admit the idea that ARA is not a essential fatty acid, at 

least in that species. 

 

CONCLUSIONS 

Although lipids form the most important energy 

reserve in animals, they can not surpass a relatively small 

fraction of shrimp nutrition, which is mainly supplied by 

proteic catabolism. 

It is of greater importance the correct composition 

of ingested lipids, considering its essential components 

that animal can not synthesize. 

PUFA form the main contingent of essential 

lipids. In nature, PUFA attain in animals higher 

concentrations than in captivity, considering EPA (20:5n-

3) and DHA (22:6n-3) in particular. PUFA high rates grant 
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increased survival, better resistance and fast growth, for 

reasons not yet understood. Zootechnical index mentioned 

get emphasized during larvae stage. 
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