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A Study on Energy- to-Protein Ratio in Artificial

Diet of Red Tail Prawn, Penaeus penicillatus

Liu Chih-Yang and Yun-Yuen Ting

Red tail prawn, Penaeus penicillatus, were fed for 75 days on'two different
artificial diets which contained 38.8% and 35.49% ‘protein with three different
energy levels, 3600, 3800, 4100 Kcal “kg Fish oil rich in eicosapentaenoic acid
(EPA) to diet before feeding, in the follbwiug percentages . 2 %, 5 %, and 8 %.
The energy—to—protein ratio was calculated at 93—118 Kcal /kg,/ % protein
The results indicated that the diet containing 38.8 9% CP with 5 % fish oil or 35.4 _
9% CP with 2 % fish oil brought about better growth in the prawn. and that the -
optimum value of energy—to— protein ratio was around 100 Kcal “kg,/” %pro-
tein at this diet condition. ' : R 5
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Table 1 Composition of experimental diets for

Penaeus penicillatus.

) Diet
R No.

Ingredients - A B

. 9% :
Fish meal . 38 , : 28
Soy_bean_x‘neal B - 6 \ 10
Wheat flour 30 30
éhrimp careapacne' : -
meal 5 . 5 _
Gluten ' 4 - 4
Squid wasterpowder 3 3
Degtrin, ' 9 15
Choiesterol . 0.3 0.3
Vit. mix. -2.7 2.7
Mineral mix : . 2.0 2.0
Crude protein | 38.8 ‘ 35.4

Crude fat ' 4.6 2.9
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. Table 2 Composition of vitamin mixture

Vitamin mg/ 106 g of dry diet .
p-Aminobenzoic acid ) 10.00
Biotin ' 0.40
Inositol ' 400.00
Nicotinig acid 40.00
Ca—Panfothenate : 60.(_)0
Pyridoxine-HCL 12.00
Riboflavin , o © 8.00
Thiamin-HCL ' 4.1.00
Menadione 4.'00
B-Carotene 9.60
a-Tocopherol ' 20.00
Cyanocoba lami né 0.08
Calciferol 1.20
Na-Ascorbate ) 2000.00
Folic acid | 0.80
Choline chloride . 120.00

Total . 2690.80
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Table 3 Composition of mineral mixture.

Mineral® | | %
K-HPO 30.0
KCL ‘ 9.4
MgSO. 14.8
FeSO.- 7H‘zO 1.4
Ca(PO.). o274
MnSO.-7H:0 - : 0.2
CaCO, _ 16.8
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A E SRBUBLBBEHESBEN=HZ— LIHRE -

R MENS

xﬁaﬁuAlméﬁﬂﬁﬁﬂ%ﬁﬁTﬁﬁﬁ*ﬁaﬁ%EZ$E%{ﬁ%ﬂﬁ%Kﬁim
B8 » BEEERTRFIRE » MK NALRBR BN BBHEME - SROERINTE ABHS 38.8% cp
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BRMWIBETHRE 3.47 A% ZHERTF—H > HREXAFLMBET » FHENo.2 > No.4 >
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Table 4 Results of feeding experiment for

Penaeus penicillatus.

A(CP 38.8%)

Diets B(CP 35.4%) C(CP 38.9%)
Pond no. . 1 -2 3 4 5 6 7 8 9
Oil added ( %) 2 5 8 2 5 8 2 5 8

Number individuals 160 160 160 160 160

Mean body weight 8.94 8.00 8.34 7.48 7.77
initial (g) ’

final 11:56 11.50 11.22 10.95 10.77
Mean gain (g) 2062 3.5 2.88 3.47 3.00
Feed conversion 6.44 4.71 5.20 5.53 5.25
" ratio (FCR)

Protein efficien- 0.4 0.54 0.49 0.62 0.53
¢y ratio (FCR)

Growth rate % 29.3 43.7 34.5 44.4 38.6
Survival rate % 82.6 85.0 79.3 79.5

80.6

Total energy * 3600 3870 4130 3640 3900

(Kcal / kg )

¢/p ratic 93 100 106 102 110

(Kcal ~kg /% protein)

160 160 160 160

7.51 9.81 9.30 9.00

10.80 12.26 11.65 11.61
3.29 2.45 2.35 2.61

4.67 6.88 7.18 6.46
0.64 0.37 0.53 0.39

43.8 24.9 25.2 29.0

70.0 -75.0 75.0 71.8

4160 3830 4090 4340

118 98 106 112

+ Based on the values : 4.18 kcal /g carbohydrate , 9.46 kcal /g lipid ,

4.32 kcal /g protein
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Table 5 Average increase in body weight (g) of"

Penageus penicillatus during the experiment

period.
1 2 3 4 5 6 7 8 9
0~ 15 0.67 0.69 0.46 0.79 0.69 0.83 0.52 0.56 0.42
15 ~ 30 0.25 0.57 0.74 0.41 0.46 - 0.44 0.20 0.10 0.11
30 ~ 45 0.14 0.61 0.32 0.73 0.60° 0.80 0.40 0.43 0.47
45~60  0.23 0.0 037 1.04 0.66 0.34 0.86 0.75 0.24
60 ~ 75 .33 1.63 0.99 0.50 0.59 - 0.88 0.53 0.61 1.35

Total 2.62 3.5 2.88 3.47 3.00 3.29 2.45 2.35 2.61
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/ kg /% protein BHHEHET » s BRATEAFANGEENE 8.8 %-BM5 BHEURERS
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Table 6 The protein sparing effect of carbohydrate and lipid

in artificial feeds for Pemgeus penicillatus.

Condition
_ POND Diets _ ~ Average daily ECL)-E(P)
R Lo AL
NO. P:C:L " Energy ¢/p ratio weight gain E(g) E(P)
(%) . ( keal /g) (%) (%)
A1(®)  38.8:32:6.6 3620 93 3.24 250
2(L) 38.8:32:9.6 3870 100 5.22 185  -26
3(L) . 38.8:32:12.6 4130 106 3.85 204 -18
B4(C) 35.4:40:4.9 . 3640 102 4.62 160  -36
5(C) 35.4:40:7.9 3900 110 . 4.00 180  -28
6(C) ~ 35.4:40:10.9 4160 118 4.36 166  -33.6
a —P : high protein, L : high lipid, C : high carbohydrate
b—P : C:L=protein . carbohydrate : lipid
¢ — E : Dietary profein intake per 100 g prawn weight gain'

(1979). Effect of Protein-Energy Ratios on growth of American loboter ( Homaru's
Americanus ) Proceedings world Mariculture society, 10 , 746 — 750,

7.Andrews, J. W. and L. V. Sick (1972). Studies on the Nutritional requirement
of Penaeid‘Shrimps. Proceedings world Mariculture society, 3 , 403 — 414.



