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Effects of Dietary Cornstarch Levels on Fat Metabolism of
Hepatopancrease in Litopenaeus vannamei
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Abstract; The ability of Litopenaeus vannamei (initial mean weight: (0.96 +0.02) g) to utilize differ-
ent levels of cornstarch was examined in terms of growth indices, body composition, microscopic structure
and lipogenic enzyme of the hapetopancreas. Six isonitrogenous semipurified diets were fed to shrimp to
~ satiation for 8 weeks in triplicate tanks (30 shrimps per tank) connected to a natural brackish water (sa-
linity : 6%o ~14%o) recirculating system. Diets contained different levels of cornstarch (w, 10% . 15% .
20% , 25% . 30% . 35% ) as the source of carbohydrate. Weight gain (WG) , survival rate and SGR
were considerably affected by cornstarch levels of diets. The highest weight gain (453.6% ) and best
SGR was observed in shrimp fed the 150 g-kg ™' (cornstarch level) diet, and was significantly (P <
0.05) higher than those fed diets containing 25% to 35% cornstarch. However, the survival rate
reached maximum in shrimp fed the 10% diets (96.7% ), some 300 g-kg ™' diets higher than the lowest
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rate, which was found in shrimp fed the 250 g-kg ™' diets. Body lipid tended to be higher in shrimp fed

diets with higher cornstarch levels. Besides, histological study on shrimp fed 10 to 35% diets exhibited

no histological changes. Hepatopancreatic lipogenic enzyme activities (6PGDH, ME, IDH) in shrimp

fed with different diets were very low; ME increased while carbohydrate levels increased. In a word, it is

suitable for shrimp fed 10% ~20% carbohydrate when the diets containing 38% protein.
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Table 1 Formulation and composition of experimental diets %

Gy Ry 1 2 3 4 5 6
w(AE) 30 30 30 30 30 30
w(KER) 4 14 14 14 14 14
w(EHRREH) 10 15 20 25 30 35
w(E4EE)  30.19 25.19 20.19 15.19 10.19 5.19
w(HAE)Y  15.8 15.8 15.8 15.8 15.8 15.8
TRRL A3 2H AL
w(IKAY) 10.2 9.8 9.5 10.0 11.1 9.3
w(HERH) 37.8 37.7 37.7 37.8 37.6 37.6
wCHLER) 5.3 55 54 54 53 5.5
w( KA 8.2 8.3 83 8.4 84 8.3
w( JEH) 12.9 17.0 21.5 28.4 31.0 36.9
1) Hofh (w/%) . MUEEESE 3; Sk 2; UFH 3.5, KEREE
1; fagh Fish oil, 1; Tyl 1; AL (w=50%) 0.5; CaH,PO, 1;
BAHEE 0.2; EAT W 0.5; Ve BEERER 0.1; BIME 2;
Y,050.01, B, BA%KER (w/%): BT 5.55; PLEE
2.22; Vo 1.11; YZHR4%5 0.83; Vg 0.22; Vi, 0.56; Vi 0.06; V.
0.06; MR 0.02; Vg, 0.012; A4 %K 0.006; BEER o - = FH MW
0.44; H4EE 88.87, HEH Wi (w/'%): Ca (HPO,) -2H,0
12.29; calcium lactate 47.42; NaH,PO, -2H,0 4.20; NaCl 3.23;
K,S80, 16.38; KCI 6.58; FeSO, -7H,0 1.07; femic citrate 3.83;
MgSO, 7H,0 4. 42; Zn S0O,0.47; MnSO, -H,0 0. 033; CuSO, -5H,0
0.022; CoCl,-6H,0 0.043; KIO, 0.022
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Table 2 Growth performance and feed utilization of
shrimp fed different diets

wEh FEEERAR HREX BIER FrRERE
KFE /(ged™h) /% /% SGR/%

10 3.09+0.0° 433.7£4.2" 96.7+0.0° 2.99 +0.01

15 3.10+0.01° 453.6 £14.8" 95.6 5.1 3.06 +0.05"
20 2.43£0.55" 359.5+75.8* 91.1x5.1" 2.71+0.31°
25 1.48+0.91° 172.5+54.9" 66.7 £12.0° 1.77 +0. 35"
30 1.62+0.07° 135.5+24.3" 68.9+12.6° 1.52+0.19°
35  1.73+0.05° 138.4+50.8" 70.0+12.0° 1.53 +0.37"

1) SERAFEAZA A BARIER (STDEV) R (n=3), [
HAPRFBARERRA BEEES (P<0.05); HFEE/% =
[ (W, -W,) /W,] x100%; ¥54HK% (SGR) /% = [In (W/
BE) -In (Wo/BBE) ] /1x100% 5 BIEHR/% = (LRIFRES
WIRIFRE) x100% ; W, KW PR GE, W, HEKFHE
BRE, ¢ ARFERE
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Fig. 1 The effect of carbohydrate level on weight gain

based on polynomial regression analysis
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Table 3 Body composition of shrimp fed with different levels of cornstarch
w(VEM ) /% w(HEH)/ % w(IKG)/ % w( JK53)/ % w(HLIBNT) /% w( JFIER-ARNG ) / %
10 73.63 £0.41° 77.42 +0. 59 12.20 £0. 44 14.65 +1. 04" 15.91 0. 62
15 74.54 +0.98"™ 77.27 £0.27 12.32 +0. 20 15.29 +1. 87 17.53 0. 95
20 74.03 £0. 34" 77.49 £0.07 12.57 £0.43 15.32 0. 66 14.12 £3.70
25 72.24 +1. 06° 78.97 £3.06 12.98 £1.53 16.01 +0. 24" 14,52 +4. 55
30 75.27 +0. 40" 78.16 £1. 63 12.53 +0. 85 16.61 +1. 89" 14,10 £3.22
35 74.64 £0. 79" 79.09 +1. 14 12.71 £1. 13 17.55 +0. 40" 16.27 +0. 03

: GRATHHAIZLHEE SRR (STDEV) FR (n=3), RHASIRFRAAELRTA BRENER (P<0.05)

B2 A (B = 10% 1 35% 4 FLENER
URRFBRIRH R - x 400
Fig. 2 Digestive gland of shrimp with seldom
disrupted tubules. Shrimp was fed with a diet

containingl0 and 35% cornstarch

(H RS RIEH /NG, BESLRIFNE)

34 i

B8 MRS T UG 3y — R
BERRORIR, (A PR TR AR — Mk
Vet AR RS IRES) LA R, SHHRTE
198161 0 PR 1 A 0 BBUR™™ o Rosas %) BF 9541

R4 TERIAKCEXT FLYTE X R R
e 5 & B Y P R
Table 4 Liver IDH, ME, G6PDH and 6PGDH activity of
shrimp fed with different diets

w (VEW) /% 0 15 30
IR LS 0.28x 050+ 0.87 +
(ME) /mU 0.07" 0.11" 0.01°
SIER S
(IDHO /mU
HEHE - 6 - BRI SN
(G6PDH) /mU
6 - IR - FE I 2
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1) SERATIBOM AL IR BATHER (STDEV) 7R (n=3);
HRIRTHAFHERRA BEEESR (P<0.05);
mU.: G 407~ E M NADPH JEE/REG - RRW
TN B A Y A AR

B S BIF Litopenaeus stylirostris B} J& B8, a8 &
A w=10% HIHEAR AT LA X IR 2, FT
B EE R AR R . Tacon YA FIFPZEY
SXof R PRV 4 B8 AR T i TR A R T A s
i R FEMRAAE S, TEPES XFEF P. monodon
H, w =10% B9 ERIEN Hb w =40% K ERTERHT
RERMPPFRGE LKA, YAk w (TH) &
10% ~20% I,  FLYHEE XTI ) 1 i & 2 A SGR
K, BEBHT25% ~35% 40, IHE5HE S Rosas 4
BB G R, TR, LA MR h B
AR B B B A 1 R 0 2R AR A TR, FE AR SR
W, BTRIEKBYEREE R 6%0 ~ 14%0, SEIRIFRIE H
FiACEARR], FLATERTURN w (JER)  =15% Al
FBER BT

TRk (FEHY) = 10% 4 FLAA SR B %
B, w (JEM) R 15% f120% Ak, H4ed
BAK (P <0.05), BT FL4NB S R4 50 1 )



B2

35 R KGR KT FLATE o R AT I A i 1t 5 i 109

RIEAG, A0 XT MR S BAE w (JEM) A
20% F 25% F B &0 o Rk, Bl 91% F
66% , w (VEH) H10% ~20% HHBEH T w (IE
) H25% ~30% 41 (P <0.05), M&ELERHH
BEEVLUESR, W e (Eh) SWdH (25%
~35%) HHBARZZEMRTEBS v (FEH)
MEEI 4 (10% ~20%), 45k 1.48 ~ 1.73 0
2.43 ~3.10, M B FREE AR S R AR,
TR AR A RE R AT, SECTIMER &
TSI

MM ORE, TR K- . 2Ry
IR LR, 2IFERRETRA
IRFERUE 22 RN K, (A MEwE & & T mm BT
(o, w (JERD) = 10% 1875 1 AKCOF 0 85
%, Mw (JEW) =15%Mw (JEH) 2045w
(TEHy) =35% %A BEEER; SIS
BREEER SR TE ST A SRS Alava 1Y
R 2 o 7E Rosas 21 pORF ST R 3L,
2 LG R R O A AR, AR 2 AR R
R T O A VR R A R BB R R . BT
PL, A BT R A R B AR Rt e . 24
e Ut = B N = DK (SbTh=1ch 4 RIS 2PN A
FR R A 14 3 R B4 R R 0 A R U AE AR A T
S, SO A B A I T s o T
TR o Kanazaw AR AT M JE M A2 N 18 7% 28
ISR 2 R A A R S AR, TR A A
i TR0 T AR A

TR SEI6 HR JFF I HIEAE Ry PLAR T % R R ) A
W E BT, IRRAE TR RIRIERER, &HEE
EREAR A A B R (P >0.05), X
sty P 6 AR IR AR I TR A 21 R 00 B
MBS — B, BAAR v (JEM) M 10%
FEBENT 35%, B2, BN FNEIFRA R
FHEPIRE, BHSHEEXFRAHE, »w (FEH)
=10% HM w (FEHS)  =35% 411 JT R ITE 4 4 2 Bt
BIRKZES, BT B B0 Xt B s ™
FIE . X5 Pascual M XFBET GHAF P. monodon 4]
BFFEAR—3C, A BT XU RD A b
16 w = 10% A st 2 Bt IE R I A = B H A%, FE/DS
ENTRA AR, U T AN L, R,
R TR A SRR AN AR O R R B T AR RIS

AL ot AR BT R i B B & RS TR Mok &, B
E B KO BB A, R AR S SRR B S 1 U
PRz @ E W (P <0.05), SLHIMERIIE NG
i F A J S PSSR . o JURPEESR AN R, DER

JUAESTIRA 5 B & BE A R, BE SRR
%, OB T RIMERE KPRk w =35%, JLYY
VRS IR Y B R ATS T H PR R AR A O SRR o 3
RO A . D 2 Bt v S )RR A 5 A A
HORE Ak R, T P RER B R RS, TR
KPR B AHER TR, A
A A R TR T R AR A A G
Rigtmgt™, SR AR R, 8 e
FIARET, #MRIVERTE,

Brist: A ILRFORAE TSRS A ISE SR L R R R
YL A S F IR 58 AR BE T B EORSCHE, AR
AN

S0

[1] SHIAU S Y. Nutrient requirement of penaeid shrimp
[J]. Aquaculture,1998, 164 .77 - 93.

[2] PASCUAL F P, COLOSO R M and TAMSE C T. Survival
and some histological changes in Penaeus monodon Fab-
ricius juveniles fed various carbohydrates [J]. Aquacul-
ture, 1983, 31: 169 —180.

[3] ALAVA VR, PASCUAL F P. Carbohydrate requirements
of Penaeus monodon ( Fabricius) juveniles [ J]. Aqua-
cultare, 1987, 61 211 -217.

[4] SHIAUSY, PENG C Y. Utlization of different carbohy-
drates at different dietary protein levels in grass prawn,
Penaeus monodon, reared in seawater [ ] ]. Aquacul-
ture, 1992, 101 241 —250.

[51] YUSK, OLSEN C E , MARCUSSEN J. Methods for the
assay of 1, 5-anhydro-D-fructose and o ~ 1, 4 — glucanl-
yase [ J]. Carbohydrate Res, 1998, 305: 73 - 82.

(6] YVESTN,ZSH4E, Hak. BRHELSHE JL@T7 1589
HELT). fgd)zdeak, 1997, 20(5) :508.

[7] WALZEM R L, STOREBAKKEN T, HUNG S S, et al
Relationship between growth and selected liver enzyme
aclivities of individual rainbow trout [ J]. J Nutrition,
1991, 1211090 - 1098.

[8] DALL W, HILL BJ , ROTHLISBERG P C,et al. (FRigi
KE). AP ], b B K
fRat,1992.

[9] ROSAS C, CUZON G , GAXIOLA G. Influence of dieta-
ry carbohydrate on the metabolism of juvenile Litopenaeus
stylirostris [ J]. Journal of Experimental Marine Biology
and Ecology, 2000, 249 181 —-198.

[10] ALAVA V R, LIM C. The quantitative dietary protein
requirements of Penaeus monodon juvenile in a con-
trolled environment [ J]. Aquaculture,1983,30.53 -
61.

[11] ROSAS C, CUZON G , GAXIOLA G. Metabolism and
growth of juveniles of Litopenaeus vannamei: effect of sa-
linity and dietary carbohydrate levels [ J]. Aquaculture,
2001, 259 1 -22.

[12] PIEPER A , PFEFFER F. Studies on the comparative
efficiency of utilization of gross energy from some carbo-
hydrate, protein and fats by rainbow trout ( Salmo gaird-
neri R.) [J]. Aquaculture,1980, 20. 323 - 332.




