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ABSTRACT

The fatty acid composition in the Sri Lankan strain o f Artemia was analysed with a 
view to find out the nutritional value. The importance o f 20 : 5 W3 in the diet foi the good 
growth and survival o f consumer organisms is discussed.

INTRODUCTION

Artemia is one of the live feeds used extensively in laboratory and is commercial culture 
of many organisms. Kinne (1977) has indicated that more than 85% o f the marine animals 
cultured are being offered Artemia as a food source either with other foods or more often as a 
sole diet. An important determinant o f the overall nutritional value o f any food source is its 
fatty acid composition. The fatty acid composition in the diet determines the fatty acid 
composition of the structural phospholipids which is very important in maintaining proper 
membrane fluidity and cellular transport mechanisms (Castell et al., 1972 a & b; Norred and 
Wade, 1972). Recently it has been demonstrated that W3 polyunsaturated fatty acids (PUFA) 
are essential for the good growth o f lobsters (Castell and Covey, 1976), prawns (Guary et al., 
1976 and Kanazawa et al., 1979) and for several marine fish including plaice (Owen et al., 1972) 
red sea bream (Yone and Fujii, 1975 a) and turbot (Cowey et al., 1976).

The purpose o f the study was to determine the fatty acid compostion in the Sri Lankan 
strain of Artemia especially 16: 0;  16 : 1, 18 : 3 W 3 and 25: 5 W 3 which are very essential 
for marine fish and crustacean larvae.

MATERIAL AND METHODS

Freshly collected cysts from Palavi Salterns (Puttalam Dist; Sri Lanka) were hatched 
and the nauplii were used for estimation. For lipid extraction and analysis, the hatched out 
nauplii weie dried at 60°C for 48 h, ground in a mortar and pestle and the lipid was extracted 
with chloroform methanol mixture (Bligh and Dyer 1959). Saponfication and methylatic 
were carried out using sodium methoxide/methanol followed by separation of fatty acid methly 
esters (FAME) by gas chromatography on 10% SP 2340. The results are presented as g/lOOg 
of total acids, represent average o f two estimations.



JO SE P H  P. R O Y  A N  and M ALKAN TH IE FONSEKA 131

RESULTS AND DISCUSSION

The fatty acid composition o f the Sii Lankan strain o f Artemia is given in Table 1 
togethei with reported values of othei geographical strains for the purpose of comparison. The 
major fatty acids in most o f the Artemia stiains are 16 :0, 16 : 1 and 18 : 1 W9. In addition 
substantial levels of 18: 3 W3 and 20 : 5 W3 are also found. Artemia strains are divided into 
two groups based on their most predominant long chain W3 PU FA (Schaver et ah, 1980). The 
first group which contains mostly 18 : 3 W3 and 18 :4  W3 are SF 313, SP 1628 and Utah 
strains, while the groups contain 20 : 5 W3 are SF 321, Italian and Brazilian strains. The Sri 
Lankan strain which has the highest value of 20 : 5 W3 118.7 %) is included in the second group.

TABLE 1.

F A T T Y  A CID  CO M PO SITIO N  O F NEW LY HATCHED ARTEM IA O F DIFFERENT STRAINS

Fame Australia Brazil S F 3 1 3 S F  321 S P  1628 Italy Utah Sri Lanka

14.0 1.34 1.57 0.99 1.57 0.43 1.53 0.93 1.9
14:1 2.23 0.81 1.27 0.74 2.26 3.30 1.45 1.1
15:0 0.34 0.67 0.16 0.58 0.11 0.25 0.11 —

15:1 0.15 0.24 0.29 0.13 0.46 0.54 0.37 —

16:0 13.45 15.42 10.33 12.13 7.79 15.23 11.78 12.5
16:1 9.97 10.79 13.27 19.52 5.24 10.38 5.64 15.0
16:2 W7 — — — — 1.51 2.94 — —

16:3 W 4/17:l W8 3.87 3.88 2.09 2.32 2.44 3.38 2.90 3.7
18:0 3.07 2.79 6.83 2.90 3.08 3.17 4.07 4.5
18:1 W9 28.23 35.86 26.79 31.20 29.15 19.05 28.58 25.3
18:2 W6 5.78 9.59 9.35 3.69 4.60 6.79 4.6 7.1
18:3 W3 14.77 4.87 17.33 5.16 33.59 6.35 31.46 5.1
18:4 W3 4.37 0.96 3.26 1.28 4.88 1.01 3.1 0.6
20:1 W9 0.37 0.52 0.41 0.35 0.35 0.42 0.37 trace
20:2 W6/W9 0.12 0.06 0.06 — 0.24 0.20 0.09 trace
20:3 W6 0.79 2.76 1.01 2.23 0.05 1.47 0.48 trace
20:3 W3/20:4 W6 — — — 1.46 2.69 1.48 — 4.5
20:5 W3 10.50 8.98 4.06 12.44 1.68 13.63 3.55 18.7
22:6 W3 0.26 0.06 — — — — — —

Studies on the essential fatty acids (EFA) in fish have shown that EFA  requirements 
differ from species to species. Rainbow trout requires fatty acids of W3 whereas Carp, eel 
and salmon require W6, in addition to W3 for good, growth fCastell et ah, 1972 and Watnabe 
et ah, 1974, 1975 a &  b).

Detailed investigations carried out on the nutritional quality o f Artemia o f different 
geographical strains on various species of marine larvae, mud crab (Rhithropanopeus, harrisii) 
and the rock crab (Cancer irroratus) showed marked differences in their growth and survival 
rates (Johns et ah, 1978 &  80; Beck et ah, 1980). These larvae could not complete their larval 
development when fed SP 1628 or the Utah (USA) strain, but successfully completed the 
development with Brazilian, Italian or Australian strains. Similai results were obtained by 
Klein —  MacPhee et al (1980) with winter flounder Pseudopleuronectes americanus. Both SP 
1628 and Utah strains were found to be deficient in 20 : 5 W3. Nauplii, low in 20 : 5 W3 gave 
low production values for the juveniles of Mysidopsis (Johns et ah, 1981; Leger et al —  in press 
and Jan Vos et ah, 1984)
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Thus to meet the EFA  requirements of marine fish and other organisms, highly 
unsaturated fatty acids (HUFA) such as 20 : 5 W3 and 22 : 6 W3 are very essential (Yone 1978 : 
Yone and Fujii, 1975 a, Watanabe et al., 1983). Hence Artemia strains which have higher 
20 :5 W3 are considered better diets for marine organisms.

Strains with low levels o f 20 : 5 W3 may probably bring about a nutritional stress in 
the consumer organisms. The low values o f 20 : 5 W3 could be increased to the required level 
by feeding the Artemia strain with marine Chlorella which is iich in long chained p rlyunsaturated 
fatty acid which is 20 : 5 W3 (eicosapentaenoic acid).

Thus the Sri Lankan strain of Artemia which shows a higher value of 20:5 W3 could 
be placed in par with the strains o f San Francisco, Italy, Brazil and Australia.
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