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study on minerals of supplement calcium and phosphorus in artificial diet to
the growth of red-tail prawn, Penaeus penicillatus

Chih-Yang Liu and Yun-Yuan Ting

This study was conducted to determine suitable levels of the mineral elements
calcium and phosphorus in artificial diets of prawn, Penaexs penicillatus.  Diets
were supplemented with KZHPO4 for phosphorus which ranged from 0.10 to 0.67%
and CaCo3 for calcium which ranged from 0.17 to 0.41% into the diets. Fish
meal and wheat flour were the main protein sources.of diets. Two hundred Penaeus
penicillatus prawns were stocked in each pond {(2m x 4m x 1m). The average
initial body weight was o.12gm for the prawns in the eight ponds. After 75 days,
the average body weight ranged from 2.28 gm to 5.00 gm. The group fed with
diet supplemented with calcium and phosphorus at a Ca:P ratio of 1.6-2.0 showed
higher growth rates than the group fed with diet without it . At a Ca:P ratio
higher than 2:1, the growth of prawn was inhibited.
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Table 1 Composition of the basa] experiment diet in experiment .

Diets %

Content A B c D
Casein 45 45 45 45
Soybean oil 4 4 4 4
Liver oil 1 1 1 1
tholesterol 0.3 0.3 0.3 0.3
vextrin 24 24 24 24
Vitamin mix. 1.3 1.3 1.3 1.3
mineral mix, 0 0.5 1.0 1.5
Trace element 0.8 0.8 0.8 0.8
Cellulose 21.6 21.1 20.6 19.6
Sodium alginate 2 2 2 2
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Table 2 Mineral mixture used in experiment 1

Mineral mixture %

Content 0 0.5 1.0 2.0
KoHPO4 - 0.15 0.3 0.6
ca3(POg) 2 - 0.137 0.274 0.548
CaCo, - 0.084 0.168 0.336
KCl - 0.047 0.094 0.188
MgsOg, - 0.074 0.148 0.296
- 0.007 0.014 0.028

FeSO4.7H50

MnSO,.7H,0 - 0.001 0.002 0.004
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Table 3 Different amounts of mineral mixture added to diet and the growth of Penaeus
penicillatus in experiment 1

rd

N. of prawn

25 25 25 25
Mineral content(%) o] 0.5 1.0 2.0
Average initial body 1.79 1.90 2.22 3. 35
wt. (gm)
Average body wt. 2.08 2.06 2.58 3.45
after 15 days (gm)
Average body wt. 2.14 2.15 2.70 3.57
after 30 days (gm)
Average body wt. 2.27 2.37 2.77 3.69
after 45 days \gm)
Average body wt. 2.44 2.38 3.35 3.69
after 60 days gm)
Increase in body wt.. ¢ 65 0.48 1.13 0.34
(gm/pcs)
Survival rate (%) 80 84 84 76

Growth rate (%) 36.31 25,26 50.9 10.14
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Table 4 Composition of the mineral mixture used in experiment.

Minerals(%) 1 2 3 4 5 6 7 8
K,HPO, 0.3 0.3 0.3 n.3 n.3 0.3 n.3
Ca5(PO4), 0.274 0.274 0.274 0.274 0.274 0.274 0.274 -
e 0.676 0.434 n.ie8  0.168 n.168 0,168 0.168 . -
L.aLOB
KCl 0.094 n.094 0.094 0.094 0.094 n.094  0.094 -
MgS0 4 n.143 0.148 0.148 0.148 0.143 0.148 0.148 -
FeS04° 71120 N.014 n.014 n.014 n.014 0.014 0.014 0.014 -
MnSO4*7H,0 0.002 0.002 n.0ND2  0.002 0.002 n.n02 0.002 -
. € ] _
rriiitiiimfn 0.8 0.8 n.g 0.3 0.4 0.8 0.8
It -
C - . -
(ag/loog y ©0.375 0.278 0.172 0.172 0.172 0.172 0.412
diet
5 2 -
{ 9/100g y ©.103  0.103 a.1p3  0.152 N.252 0,452 0.672
dieg _

* AICL, - 6H.0, 5mg; ZnSO, - 7H,0, 90mg; MnSO, - TH,0, 20mg; CuCl, 5mg; KI, 5mg;
CoCl, - 6H,0, 25mg; cellulosepowder, 650mg/0.8¢ trace metal.
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Table 5 Composition of diets in experiment.

Diet N. ( %)
Ingredient 1 2 3 4 5 6 7 8
Fish méal 28 28 28 28 28 28 28 28
Wheat meal 30 - 30 30 30 30 30 30 30
Soybean meal 10 10 10 10 10 10 10 10
Shrimp carapace 5 5 5 5 5 5 5 5
meal
Gluten 3 3 3 3 3 3 3 3
Squid meal 3 3 3 3 3 3 3 3
Liver oil 2 2 2 2 2 2 2 2
Cholesterol 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Vitamin mix. 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Mineral mix. 2.3 2.1 1.8 2.1 2.7 3.9 5.7 -
Dextrin 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
Cellulose 3.4 3.6 3.9 3.6 3.0 1.8 - 5.7
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Fig.1 The water temperature change in the pond.
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Table 6 The growth of Pengeus penicillatus in experiment.

Diet or Pond N.

1 2 3 4 5 6 7 8

Stocking N. 200 200 200 200 200 200 200 200

Density(pecs/ 2) 35 25 25 25 25 " 25 25 25

Average initialy ;, 5,12  0.12 0.12  0.12  0.12 0.12 0.%2
B.W. {(gm)

Average B.W. g 39 0.39 0.37 0.5 0.44 0.43 0.4 0.35
after 15 da%%m)

Average B.W.
afteg 30 days L.12 1.06 1.10 1.47 1, 35 1.34 1.42 1,10

(gm)
Average B

W
after 45 days 2,19 1.84 2.26 2.6 2.37 2.50 2.43 1.79

{gm)
Average B.W

after .60 days 3.19 2.33 3.05 3.45 3,33 3.40 3.61 2,38
(gm)

Average B.W.

after 75 days 3.95 2.85 3.64 4,37 4,27 4,39 5.00 2.88

(gm)
Increase in B.w
k : . . 4.25 4,15 4£.27 4.88 2.76
(am/pes) 3.83 2.73 3.52
Feed efficiency 3,87 5.79 3,77  3.61 4.63 5.10 3.20 5.83
ratio

Growth rate

(%)

S“‘"“{;ﬁ rate o4 79 88.5 76.5  77.5 72 77 72

3191 2275 2933 3541 3458 3558 4066 ' 2300
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Table 7 Composition analysis of articificial diets in experiment.

Diet N.
Composit'ion(f) 1 2 3 b 5 6 7 8
Ash 10.4 10.2 10.7 11.0 11.5 12.7 14,1 10.2
Ca 3.2 3.0 3.0 3.0 2.9 3.3 3.2 3.0
P 1.4 1.4 1.5 1.5 1.7 1.9 2.0 1.4
Ca/P 2.2 2.1 2.0 2,0 1.7 1.7 1.6 2.1
Crude protein 345.2

Crude fat
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