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Effect of dietary carbohydrate and protein levels on growth performance
and digestibility of Litopenaeus vannamei juvenile reared in brackish water
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Sun Yat-sen University , Guangzhou 510275, China;
2. College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract: The ability of Litopenaeus vannamei [ initial mean weight: (1.10+0.02) g] to utilize different levels
of comstarch and protein was examined in terms of growth indices, body composition and digestibility through a
56 — day growth trial. Six isonitrogenous semipurified diets were fed to satiation to shrimp for 8 weeks in
triplicate tanks (30 shrimps / tank) connected to a natural brackish water (6 — 14 g-L~!) recirculating system .
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Diets contained different levels of cornstarch (15% and 20% ) and protein (35% , 40% and 45% ) . Weight gain
(WG) and survival rate were considerably affected by cornstarch levels of diets. The highest WG(269.4% ) was
observed in shrimp fed the 20% comnstarch level and 35 % protein diets, relatively higher compared to values
observed in other groups in this study and significantly ( P < 0.05) higher than those fed diets containing 20 %
cornstarch level and 45% protein level. However, the survival rate reached maximum in shrimp fed the 20%
cornstarch and 35% protein diets(93.3% ),
Body lipid tended to be higher within shrimp fed diets with higher cornstarch and protein level. The overall

and the lowest was found in 20% cornstarch 45% protein diet.

conclusion was that 20% carbohydrate and 35 % protein diet was found to induce superior growth in juvenile P.

vannamei as comparing to 40% and 45 % protein diets.

Key words: Litopenaeus vannamei ; carbohydrate level; protein level; digestibility
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Tab.1 Formulation and composition of experimental diets

R diets 1 2 3 4 5 6

fa4}  fish meal 39 39 46 46 53 53

TR comtarch 15 20 15 20 15 20

LYK cellulose 29.19 24.19 22.69 17.69 16.19 11.19
HE* others 16.8 16.8 16.8 16.8 16.8 16.8
Y,0, 0.01 0.01 0.01 0.01 0.01 0.0l
TR E SRS E (TYR %) dry matter

HEN cude proein - 32.9  33.3 38.8 39.4 44.3 45.5
HAgH crudefat 6.5 6.6 5.5 6.6 6.9 7.0
¥§  corbohydrate 17.7 24.9 18.2 23.0 16.6 23.0
JK4»  ash 8.8 8.8 10.0 10.0 11.1 11.2

W HE (%) MBS 3; S0 2; 8858 3.5; HBEIR
1;f0 1.5 50 1.5; 1 (50%) 0.5; B A4S L EA44AR
0.2;ZAT Y 0.5; Ve BERRAE 0. ;W WMM 2, R A %AR
(%):Z% X101 ZE50 W (%) :SH#[11]

Notes: * beer yeast meal; cuttlefish meal; shrimp head meal;
soybean lecithin; fish oil ; soybean oil; choline chloride; Ca (H,PO, ), *

H,O; vitamin mixture ; mineral mixture ; ascorbic phosphate ester; sodium

alginate ; vitamin mixture ; mineral mixture

1.3 HRHREMIH
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1.4 RELERNEITHH

TRERRAFHE « ML ER, 28K
F I E4 )G, b Duncan KL E 4R %
SR BB 22 5 B RO 56 2R K OF FORE K
FREGFEMEER (P <0.05), 45 it i
F SPSS 11.0 43 #r a4
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Tab.2 The growth performance and the dietary utilization in Penaeus vannamei

Ak diets WEH  weight gain  BIEFR  survival rate SGR &Lt hapetopancreas ratio
15/35 245.9+96.9% 63.3+15.3 2.16 £ 0.54% 3.54+0.70"
20/35 269.4+6.2% 93.3+3.3 2.33+0.03% 4.14 +0.40®
15/40 214.1+96.1% 71.1+28.7 1.98+0.60% 4.080.75%
20/40 226.8 £ 79.6% 61.1£25.9 2.08%0.47™ 3.79%0.86™
15/45 262.1+27.8% 80.0+11.5 2.29+0.14% 4.29+0.97*
20/45 117.0+11.8° 61.1x+11.7 1.38+0.10° 3.23+0.94°
Z 5 H:47  analysis of variance
HHKFE  protein level ns ns ns ns
$iKF  carbohydrate level ns ns ns ns
EHIKFE x BiKF ns ns ns 0.010

* [AFBHE LR TR abc AAEZERAFHERFERESR (P <0.05)

% Within the same raw, values with different superscripts are significantly different ( P <0.05) ns: non-significant (25 A 3 ) ;M H XK =
(W-W,)/W,;WG (%) =100 x (final mean weight — initial mean weight) /initial mean weight; 4§ &4 K # (SGR) = (Ln( W,/ B %) - La( W,/ &
$))/t x100% ;SGR (% +d~!) =100 x (Ln(final mean weight) — Ln(initial mean weight))/days; % % = KR IFBE/ W15 IF B3 x 100% ;
Survival (%) =100 x (final fish number) / (initial fish number) ; fF /& kb = fF & //& & x 100% ; Hepatosomatic index (HSI) = liver weight x
100/body weight; W, N4 FHIBE, W, WARFHEE,  HAFRE
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Tab.3 Effects of different carbohydrate and protein on composition of body muscle

Tk diets FEHM  crude protein  JEMi crude fat K4 ash /K4 moisture AFBEARNENT  hapetopancreas lipid
15/35 15.9+1.3 2.8+0.3" 3.1+0.1 78.4+1.4 17.8+1.3

20/35 16.4+0.4 2.7+0.4° 3.1+0.1 78.2+0.6 18.0+3.7

15/40 15.2+1.1 2.8+0.7° 3.0+£0.2 79.8+1.2 15.8+3.6

20/40 14.9+1.1 3.6+0.8° 2.9+0.2 79.8x1.6 16.1+1.5

15/45 15.4+1.6 3.7+0.3%® 3.2+0.1 79.3+1.7 18.0+2.5

20/45 15.0+0.9 3.9+0.7° 2.9+0.2 79.4+1.6 14.0+3.0

Z 5 H:47  analysis of variance
EH/KFE  protein level ns 0.023 ns ns ns

K carbohydrate level
B HKF x Bk

ns ns ns ns ns

ns ns ns ns ns

HFTEE TR a b c AREZRRAFEBEER(P<0.05);ns: ZRARHE
Notes : within the same raw, values with different superscripts are significantly different ( P <0.05) ns:non-significant

R4 TREEME DRI LRI R HE K EE |
Tab.4 Effect of different carbohydrate and protein on

apparent degistibility of Penaeus vannamei

PR, SR P EAREE N 35% (LRI E (H
HH33%) FEE BN 20% R, FLANEXTEF B K
R T 2 B R 4 T R LAt 2 4R R BY O O B

oEs B LR i 55 H A BT 52 B B9 FL 9 X 8 59 3 3 B A %R
diets gross digestibility protein carbohydrate Qif‘/\*ﬁﬂ) % [13—15] iﬁﬁﬁmﬁ] E](J
15/35 46.5+1.2 84.5£4.9 82.5+10.6® RI9%IRMML(25% ~ 32%) ° )
20/35 47.8+13.7 82.4+3.8 92.5+4.1° AIRER T R R R, A< L5k B 2 R AR R
15/40 51.7£5.5 85.3£3.5 88.9+0.2® WK, E2REN6~14 g- L7 HEFS FAIKKA 35
20/40 55.2+7.7 79.8+7.7 86.3+8.8" - e »y
15/45 49.4+2.8 81.3+£3.4 83.2+7.2% g LT AR R AR ClaybrOOk[lﬁ]_;%%mﬁima‘Eﬁ
20/45 50.4+9.7 77.5+5.7 77.8+4.1° FEIRFEARER B A T A H & B AR o B BROR TR
2T _analyss of varisnce LA 8 1 199 70, A T 6 X0 4 2 11 190 76 SR
mHRY s s N BARXTRIN . 40 R 2 R B E S M AR
- kAR R
cubohydrae ns ns ns EA BRI, YE M X T X U2 — b b5
HEAY N N N BHOBE Y EE BT R SRR, L
X H#F 7

E:FATESE EARFER ab c ARAEZHRSFEREESF
(P<0.05);ns: 2R A8 F
Notes: within the same raw, values with different superscripts are

significantly different( P < 0.05) ; ns: non-significant
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JUZH U XoF R B 38 < 2R 9 32 M ik 2, R R P O
25% B ER M HWERRM(P <0.05)8), &
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