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Table 1. Composition of the experiment diets
Ingredient %
White fish meal 28
Wheat flour 30
Shimp head meal 7
Soybean meal 10
Squid viscera meal 5
Gluten 4
Vitamin mix.* 2
Mineral mix * 8
NaCl 0.5
Soybean oil 4
Cholesterol 0.1
Lecithin 1
Dextrin 0.4
Proximate analysis

Crude protein 329

Crude fat 6.75
* Veronica et al. (1993)
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Fig. 1. Growth of Penaeus monodon fed test diets that contained various levels of

Gracilaria sp. powder for 120 days
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Fig. 2. The survival rate of Penaeus monodon in different Gracilaria sp.

supplementation.
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Table 2. The effects of dietary Gracilaria sp. Supplement on growth, FCR and survival

rate of grass shrimp.

Gracilaria sp. %

0 1 3 5 10

Final weight

(gm) 4.8310.24 5.9310.26 6.04%0.19 4.28%0.11 4.1410.18
FCR 1.77 1.70 1.63 2.41 2.48
Survival rate

(%) 57.512.5 60.513.0 64.514.5 65.0t1.5 67.513.0
Harvest bio-
-mass (gm) 555.4 717.4 774.0 558.0 556.0
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Table 3. Fatty acid composition of the shrimp feeds.

Fatty acid Gracilaria _sp.

0% 1% 3% 5% 10%
14:0 1.4 1.4 1.4 1.4 1.4
16:0 14.0 13.9 14.8 14.7 14.4
16:1 1.6 1.6 1.5 1.5 1.5
18:0 34 3.5 3.8 3.5 3.5
18:1 19.0 19.5 20.2 19.4 19.2
18:2n6 353 35.7 353 354 354
18:3n3 4.4 4.4 4.2 4.4 4.4
20:1 24 2.5 29 24 2.3
20:4n6 - -- -- - --
20:5n3 5.3 53 5.8 5.0 5.1
22:6n3 5.6 5.4 5.8 5.4 5.4
other 7.6 6.8 4.3 7.0 7.4
2n-3 15.3 15.1 15.8 14.8 14.9
2n-6 353 35.7 353 354 354
2 mon 23 23.6 24.6 233 23
2S 18.8 18.8 20 19.6 19.3
n-3/n-6
FA ratio 0.43 0.42 0.44 0.42 0.42

* _ . no detectable

Table 4. Fatty acid composition in the muscle of shrimps fed test dietsthat contained

various levels of Gracilaria sp. powder for 120 days

Fatty acids Gracilaria  sp.

0% 1% 3% 5% 10%
16:0 15.7 15.7 16.3 15.7 14.4
18:0 8.3 7.8 8.4 7.9 7.2
18:1 16.1 15.8 16.5 16.6 16.4
18:2n6 20.7 19.2 21.1 20.3 223
18:3n3 -- -- 1.4 - 1.5
20:1 -- 1.5 1.8 - 1.7
20:4n6 4.6 4.9 4.9 4.5 4.0
20:5n3 11.5 10.5 11.3 10.8 10.6
22:6n3 11.0 10.5 11.5 10.6 9.9
other 12.1 14.1 6.8 13.6 12.0
2.n-3 22.5 21.0 24.2 21.4 22.0
2.n-6 253 24.1 26 24.8 26.3
2.mono 16.1 17.3 18.3 16.6 18.1
2 Saturated 24.0 23.5 24.7 23.6 21.6
n-3/n-6
FA ratio 0.89 0.87 0.93 0.86 0.83
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Influence on Penaeus monodon growth and fatty acid composition with
different Gracilaria sp. supplementation in feeds

Chih-Yang Liu

Abstract

The power of dried seaweed Gracilaria sp. was supplemented to experimental
feeds at different levels from 0% to 10% for rearing of grass shrimp, Penaeus monodon.
After 120 days, the survival rates were between 57.5% and 67.5%, not significantly
different among groups. The weight gain and feed coefficient were higher in the 3%
group than those of other groups. Supplementation of appropriate amount of Gracilaria
sp. in feed will increase the concentration of highly unsaturated fatty acids in shrimp
body and enhanced the growth and survival rate of grass shrimp.

Keywords: Penaeus monodon, Gracilaria sp., fatty acid, nutrition.



