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Optimal Protein to Carbohydrate Ratio in Feed for Black Tiger Shrimp

(Penaeus monodon Fabricius, 1798)

Montakan Tamtin* Sarayut Onsanit Supis Thongrod and Siriporn Luchai Chaiyakul

Coastal Aquatic Feed Research Institute

Abstract

Effect of various dietary protein to carbohydrate ratios on growth and survival rate of black
tiger shrimp were determined by rearing 0.36-0.37 g initial weight juvenile in cages hanging in earthen
pond for 12 weeks. The experiment comprised of 5 treatments with 3 replications each. Four formulated
diets 1-4 were contained glutinous rice flour (wet milling) as major dietary carbohydrate source at 47.8,
42.4, 34.5 and 22.5 %, respectively and diet contained protein levels of 32.4, 35.5, 40.2 and 49.1 %. Lipid
and gross energy of formulated diet were varied between 4.1-5.5 % and 444-454 Kcal/100 g dry feed,
respectively. Gross energy to protein ratio of diet 1, 2, 3 and 4 were 14, 12.6, 11.1 and 9 Kcal/g protein,
respectively. Control treatment (diet 5) commercial feed, which contained 44.1 % protein, 36.6 %
carbohydrate and energy value of 470 Kcal/100 g dry feed (10.6 Kcal/g protein).

Result showed that dietary protein to carbohydrate ratios had no effect on average mean
body weight, weight gain and survival rate of shrimps (p>0.05). Shrimps fed with 1-4 formulated diets had
average mean body weight and weight gain varying between 10.2-10.9 g and 2684-2915 %, respectively.
Survival rate were 42-56 %. Biochemical composition of whole shrimps at the end of experiment showed
that shrimps carcass of formulated diets were not significance difference in dry matter (23.3-24.7 %), lipid
(2.5-2.8 %), carbohydrate (6.0-7.5 %) and energy values (450-455 Kcal/100 g dry matter) (p>0.05), while
there were significant difference in protein (p<0.05). Protein of shrimps fed with diet 4 and fed with
commercial feed, which were 70.9 % and 70.6 %, respectively, were not significant difference (p>0.05).
However, their protein content were significantly higher than those of shrimps fed with diet 1 (69.0 %) and
diet 3 (69.8 %) (p<0.05). Shrimps fed with diet 2 had protein content of 69.8 % which was not significant
difference from other diets (p>0.05).

It can be concluded that P. monodon cultured in earthen pond can utilized dietary

carbohydrate varying in wide range between 22-48 % for protein sparing energy without significance



effect on growth, survival rate and proportion of protein in shrimp tissue. The recommended level of

dietary carbohydrate is not higher than 42.4 % and dietary protein is not less than 35.5 %.

Key words : Protein and carbohydrate ratio, Penaeus monodon

*Corresponding author : Phetchaburi Coastal Aquatic Feed Research Unit, Laem Pakbia Sub-district,

Ban Laem District, Phetchaburi Province 76100 Tel. 032 478 210 e-mail : mtamtin@hotmail.com
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(total n-3) 11.2-11.7 %, n3a luaiu loud2ga (total n-3 HUFA) 9.1-9.5 %, n3a lusiungu Towm 6 (total



n-6) 24.5-25.9 % wazdaaiunialuiulewi 3 aslom 6 (n-3/m-6) 0.44-0.47 AWAIRY DINIT

o A Y A v o ' 1A Aa
dsagUinnelutosnaaiininia lviuasnangnnitedluemisnaaoinaaies

o 1

y ' @ a Aa 2 ' J ' [ °
Mmaai 1 muwﬁmmmqwiumwﬁmamwuﬁﬂmuiﬂimummiTuhlammalummmw q DU U 4 gA3

Jane1ns 3 (pFume 100 n%’uﬁmﬁmaﬁemms)
1 2 3 4 5

datulne (%60 ) 17.50 22.00 26.00 32.00 A
Waaue 471 5.92 7.00 8.61
niinua 4.04 5.08 6.00 7.39
mMnandea 12.79 16.08 19.00 23.39
unav 4.08 3.50 4.00 2.18
bR 6.00 6.00 6.00 6.00 91119
nINNGINU 5.00 5.00 5.00 5.00 ﬁu%agﬂﬁ
uflsthmiionTivh 32.84 23.92 15.00 4.00 Nanely
Yshulan 1.90 1.50 1.12 0.70 Mieanain
Y 0.64 0.50 0.38 0.23
s’ 2.00 2.00 2.00 2.00
USRI 2.00 2.00 2.00 2.00
Iniua Ty Turoamnngg 0.48 0.48 0.48 0.48
Tiowh 0.02 0.02 0.02 0.02
e 1.00 1.00 1.00 1.00
danet1rin 5.00 5.00 5.00 5.00 v
sm@m/mlaniy) 44.50 45.66 49.97 51.82

wemeg * Iaiusmlszneudledaiiuaiy Conklin (1997) luffinmnsuaenlansuiaiusiw
thiamin (B1) 45, riboflavin (B2) 40.32, nicotinic acid 73.4, Ca-pantothenate (B5) 48, inositol 196, biotin 1,
folic acid 3.36, cyanocobalamin (B12) 0.01, menadion (K) 26.56, Vit A/D3 4.6, BHT 2 1182 cellulose 559.75
*x u,i'ﬁmi'mﬂ:izﬂam’hﬂu%ﬁWgﬁwia'lﬂﬁ“luf‘fmmu KH,PO, 1.0; CaHPO,2H,0 1.0; NaH,PO,.2H,0

1.5; KC10.5 (Davis and Lawrence, 1997)
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gash ANy oanilszney Gesazveuiniinutiv) WHINHIIW
% T1lsAu Nugin iwale 1 mslulamsn  (Keal/100 g)
1 6.9 32.4 4.1 4.0 11.8 47.8 454
2 6.7 35.5 4.2 3.8 14.1 42.4 448
3 7.8 40.2 4.7 4.3 16.3 34.5 447
4 8.6 49.1 5.5 4.0 19.0 22.5 444
5 5.0 44.1 5.8 2.2 11.3 36.6 470
gasi 29013200V ( %as fed) WHINUIIN
ANNYFY Tus@u ustu iwioles i mslulamsn  (Keal/100 g)
1 6.9 30.1 3.8 3.7 11.0 44.5 423
2 6.7 33.1 3.9 3.6 13.1 39.6 418
3 7.8 37.1 4.4 39 15.0 31.8 412
4 8.6 44.8 5.0 3.7 17.3 20.5 406
5 5.0 41.8 5.5 2.1 10.7 34.8 447
a a ¢ < a ci A o
M9 3 wamsInTIEresnlsznounsnezil luvese s 1¥lumsnaasuaessdanaid
n3nozily gnIeIMI Panadiuuziinly
(% Tsfin) 1 2 3 4 5 fnanaen*
nsneziluduily
L-Arginine 5.36 5.15 5.24 5.19 4.78 5.8
L-Histidine 2.13 2.19 2.30 2.40 2.14 2.1
L-Isoleucine 3.67 3.36 3.36 341 3.10 34
L-Leucine 7.45 7.18 7.22 7.67 8.38 54
L-Lysine 7.03 6.92 6.74 7.01 5.86 53
L-Methionine 1.48 1.39 1.39 1.45 1.25 24
L-Phenylalanine 4.54 4.14 4.09 3.95 4.08 4.0
L-Threonine 3.54 3.46 3.30 3.33 2.99 3.6
L-Valine 4.28 3.95 3.84 3.81 3.78 4.0
nsaaziluliduily
L-Aspartic acid 8.98 8.80 8.65 8.89 7.86
L-Alanine 4.70 4.45 4.40 4.49 5.04
L-Serine 4.63 4.43 4.19 4.23 4.13
L-Glutamic acid 19.71 17.56 16.79 16.35 16.86
L-Proline 6.16 5.75 5.26 5.27 6.60
Glycine 4.60 4.33 4.31 4.42 4.87
L-Cystine 0.69 0.58 0.50 0.63 0.51
L-Tyrosine 2.26 1.94 2.12 2.18 1.73

* Akiyama et al. (1991)
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Fatty acid aNIvINII
1 2 3 4 5

C14:0 2.24 2.29 2.34 2.28 2.24
C15:0 0.52 0.54 0.56 0.62 0.57
C 16:0 24.14 23.65 23.66 23.52 20.50
C 16:1 1.94 1.89 1.90 1.86 2.39
C17:0 0.75 0.78 0.85 0.98 0.86
C17:1 0.26 0.26 0.28 0.24 0.33
C 18:0 5.78 5.50 6.04 6.61 5.90
C 18:1n-9t 0.28 0.71 0.38 0.26

C 18:1n-9¢ 20.53 21.41 21.81 19.43 16.54
C 18:1n-7 2.16 2.10 2.06 2.07 2.31
C 18:2n-6t 0.41 0.45 0.39 0.38 0.23
C 18:2n-6¢ 21.84 20.75 21.26 22.24 24.47
C 18:3n-6 0.25 0.23
C 18:3n-3 1.90 1.82 1.83 2.07 2.56
C 18:4n-3 0.31 0.29 0.27 0.21 0.36
C 20:0 0.49 0.54 0.57 0.58 0.42
C 20:1 0.96 0.89 0.81 0.74 1.41
C 20:2n-6 1.48 2.00 1.61 1.24 0.99
C 20:3n-6 0.31 0.35 0.30 0.28 0.68
C 20:4n-6 0.94 0.96 1.09 1.30 1.21
C 20:4n-3 0.23
C 20:5n-3 2.19 2.10 2.02 1.91 3.02
C22:0 0.24 0.24 0.28 0.36 0.29
C22:1n-9 0.28 0.24 0.45
C23:0 0.31 0.42 0.32 0.28 0.35
C 22:4n-6 0.18

C22:5n-3 0.54 0.54 0.57 0.61 0.62
C24:0 0.87 0.93 0.93 0.85 1.22
C 22:6n-3 6.77 6.54 6.49 6.61 8.00
Total n-3 11.72 11.29 11.18 11.40 14.80
n-3 HUFA 9.51 9.18 9.08 9.12 11.87
Total n-6 25.00 24.51 24.65 25.86 27.80
n-3/n-6 0.47 0.46 0.45 0.44 0.53

J
4. MIAUAIZHANANITNAADS

a 4 a a %‘ o o aAa 4
Ansizideyamss gy Tamnminuazens N3 50an1ea87 1ATIZHAY
15159V UNMUAYY (One-way ANOVA) 1azil3sumaunnuuanaINseiINgan1snaaodnIuls

U8 Tukey’ HSD test (Sokal and Rohlf, 1981)
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