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Table 1. Formulations of five diets with different kinds of
oils for black porgy.

Feeding gredients Diet (%)

used A B C D E

Fish meal defatted 45 45 45 45 45
Soya meal defatted 20 20 20 20 20

a ~starch 18 18 18 18 18
Sodium alginate 3 3 3 3 3
Vitamin mix 3 3 3 3 3
Mineral mix 3 3 3 3 3
Soybean oil 8 0 0 4 4
Mackeral viscera oil 0 8 0 4 0
Fish soluble oil 0 0 8 0 0
EPA oil 0 0 0 0 4
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Table 2. The chemical compositions of five diets for
black porgy.
Diets" (%)
Composition A B C D E
Crude protein 31.2 31.8 309 316 303
Crude fat 9.0 85 89 8.5 87
Crude ash 10.5 10.1 103 9.9 10.2
Moisture 126 120 121 124 128

* Refer to Table 1.
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Table 3. Comparison of growth rate (%) of black porgy fed with five different diets.

Feeding period Diets !
(weeks) A B C D E
4 9.85+t0.78 11.12+£0.40 10.49%0.68 9.93+3.80 10.74%E1.11
6 12.35£2.04 11.44%+267 11.32F2.71 8.63+1.61 11.297£1.50
8 10.23+0.47 11.0831.29 9.26%1.02 8.991£0.94 9.6211.89
Means 10.70\ab?  11.21\a 10.35 \ab 9.18 \b 10.55 \ab

1 Referto Table 1.
2 a, b:Significant difference level, P<0.05.

Table 4. Comparison of protein efficiency ratio of black porgy fed with five different diets.

Feeding period Diets !
(weeks) A B C D E
4 1.26 1.31 1.25 1.13 1.33
6 1.35 1.32 1.30 0.97 1.31
8 1.34 1.39 1.20 1.18 1.25
Means 1.32\a? 1.34 \a 1.25\a 1.09\b 1.30\a

1 Referto TaBIe 1.

2 a, b:Significant difference level, P<0.05.
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Table 5. Comparison of feed conversion ratio of black porgy fed with five different diets.

Feeding period Diets !
(weeks) A B C D E
4 2.21 2.10 2.27 2.44 2.16
6 2.06 2.09 2.19 2.83 2.19
8 2.09 1.98 2.36 2.33 2.29
Means 2.12\b2 2.06\b 2.27\b 2.53\a 2.21\b

1 Referto Table 1.

2 a, b:Significant difference level, P<0.05.
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Table 6. Changes in the compositions of fatty acid in black porgy fed
with mixing diet that mixed with soybean oil during the 8 weeks trial.

Period of feeding (weeks)

Fatty acids Soybean oil 0 2 4 8
(%) (%) (%) (%) (%)
24.74 38.59 35.93 35.86 34.32
Saturated
Monoenoic 30.91 34.18  34.95 36.01 34.68
PUFA* 43.85 23.40 2173 23.22 27.57
HUFA 10.55 12.50 10.82 12.35 10.71
HUFA/PUFA 24.07 53.42 49.74 53.19 38.85

*PUFA: poly unsaturated fatty acid. HUFA: High unsaturated fatty acid.

Table 7. Changes in the compositions of fatty acid in black porgy
fed with mixing diet that mixed with mackerel viscera oil during the

8 weeks trial.

Mackerel Period of feeding (weeks)

Fatty acids viscera oil 0 2 4 8
(%) (%) (%) (%) (%)

Saturated 32.56 38.59 42.06 37.83 37.51
Monoenoic 28.93 34.18 29.54 33.23 33.11
PUFA* 33.44 23.40 28.19 24.14 25.83
HUFA 25.35 12,50 17.85 16.91 16.39
HUFA/PUFA 75.81 53.42 63.32 70.05 63.45

* Refer to table 6.

Table 8. Changes in the compositions of fatty acid in black porgy fed with
mixing diet that mixed with fish oil during the 8 weeks trial.

Period of feeding (weeks)

Fatty acids Mixed fish oil 0 2 4 8
(%) (%) (%) (%) (%)
Saturated 32.25 38.59 39.87 33.59 32.47
Monoenoic 25.31 34.18 31.51 30.04 32.26
PUFA* 37.77 23.40 28.39 29.47 28.22
HUFA 28.59 12.50 15.54 19.25 18.45
HUFA/PUFA 75.69 53.42 54.74 65.32 65.20

* Refer to table 6.
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Table 9. Changes in the compositions of fatty acid in black porgy fed with
mixing diet that mixed with soybean oil and mackerel viscera oil during the 8
weeks trial.

Soybean + period of feeding (weeks)

Fatty acids n_mckere{ 0 2 4 8

cera oil

(%) (%) (%) (%) (%)
Saturated 26.80 38.59 37.02 36.20 36.69
Monoenoic 24.01 34.18 32.77 35.96 33.05
PUFA* 45.03 23.40 24.51 23.99 26.59
HUFA 15.79 12.50 14.04 14.08 16.56
HUFA/PUFA 35.27 53.42 57.28 58.69 62.05

* Refer to table 6.

Table 10. Changes in the compositions of fatty acid in black porgy fed with
mixing diet that mixed with soybean oil and EPA concentrated oil during the 8
weeks trial.

Soybean + Period of feeding (weeks)
Fatty acids  EPA concen-

trated oil 0 2 4 8

(%) (%) (%) (%) (%)

Saturated 24.45 38.59 31.24 30.99 28.20
Monoeno ic 30.54 34.18 25.64 26.90 28.70
PUFA* 41.61 23.40 34.75 33.19 33.78
HUFA 16.80 12.50 17.92 18.22 16.52
HUFA/PUFA 40.37 53.42 51.57 54.90 48.90

* Refer to table 6.

EPA (%)
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Fig. 1 Effect of feed oil on the EPA content of black porgy after 8 week feeding trial.
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Fig. 2 Effect of feed oil on the DHA content of black porgy after 8 week feeding trial.
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Effect of Lipid in Diet on the Growth Rate and Fatty Acid Composition of
Body Oil of Black Porgy, Acanthopagrus schlegeli

Abstract

To investigate the effects of lipid on the growth of black porgy (Acanthopagrus schlegeli), five types of lipid
were added into formulated diet. After eight weeks feeding trial, the average growth rate of black porgy fed
every two weeks with diet containing mackerel viscera oil was 11.21%. Growth rates of fish fed diets
containing soybean oil, mixed fish oil, EPA concentrated oil mixed with soybean oil, and mackerel viscera oil
mixed with soybean oil were 10.70, 10.35, 10.55 and 9.18%, respectively. The protein efficiency ratio and the
feed conversion rate of the diet containing mackerel viscera oil were 1.34 and 2.06, respectively, which were
better than those diets containing other types of lipid. The study suggested that black porgy had higher
utilization of C 20:5 and C 22:6 than C 18:2 for the highly unsaturated fatty acid (HUFA). Also, the higher the
level of HUFA in diet, the higher the level of HUFA would be in the lipid of fish body.

Key words: Black porgy, Fatty acid, Lipid, Growth
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