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Tab. 1

The basis of the selection of carbohydrate sources

PEJR  carbohydrate $F 4 characteristic

FHN  research purposes

W% BE glucose B, A R

AR

M fructose s, ARIEJEE RBEAEH, BORE 23 T S5 R0 R R AR FH F 52
HER R QD HORHR S P 53 AR JEE AR R MACR FH F 5
glucose+fructose

JERE sucrose XUBE, ARIEIENE, AT RN T RPN TR AN R SR O B R OR

2 2 maltose XUBE, EEYVE, GE, AT AR TR AR I8 J M e Tl ) 7 — PR IR SR F ) 5
FKVEH cornstarch EZ B 5L CIE Y Nk M AR MAT A 2 A 2 A8 7 A o T 22 W ) R
IS dextrin W, AR, W R 53T RN E ISR FE 5

1.2 mmAg iR, HOBHEEE 70 °C, UIRE, Mt
#160 °CHL T4£30 min, KT, 7E-20 °Cyk4E
R AE A o S I e bt C O B AR L a3k
2R .
1.2 BN FEESE

AP IR FE AR AR g 3%, b Rl an A o &
(0.14+0.01) g AR /INIE A £t B 1% %o R 35 47 52
5o SCHHINSE , AE I G I KA (40 cmx
50 cmx60 cm) N #EA1T . SEEG K b KSR, &
JEoN29+1, JEJEWIN12h s 12 h, TRHERE, A

WEH3ASPAT, JE210N56, WAESORER . JFAR K
5, AR DLSR R BT A 5%~ 12 %10 2 4% R 4R
B, e SRR R, B RAET:000 13:30,
19:004% M 1R . B KBTI KR, 24 h3g %,
T R4 A /Bt iR K, BE2JE M pHIE . 7 A
FARARPR IR o KRR (26.7£1.0) °C, 7K H i Uit
J9(7.4+0.5) mg/L, pH 8.0~8.5 EA &N
(0.5+0.1) mg/L. B Kic kX ERIET-E0H .
1.3 #miRESHH

S EE R A I 24 W SR BE, A FR I OT T

®2 SWANERREFARRTERM)

Tab.2 Formulation and composition of experimental diets %

734 group 1 2 3 4 5 6 7

J5UE} ingredients kL b AR L T i FoKTEH Lk
glucose fructose a:n sucrose maltose cornstarch dextrin
glucose+fructose

PEIR carbohydrate 20 20 20 20 20 20 20
Hefth others 80 80 80 80 80 80 80
&t total 100 100 100 100 100 100 100
EFKF nutrient levels
R ER CP 45.5 46.2 474 447 48.4 443 46.7
FLRRNT EE 11.8 10.9 10.7 11.1 10.2 10.0 10.4
K53 ash 9.9 9.8 10.2 9.8 10.1 9.9 9.9

e HAb(%): ok 35, K 10, TR 17, ZR4EFK 6, UNBENS 1, il 2, FOKuh 2, JHBE (w=50%) 0.5, BERE &S 1, VeBERgf 0.5, CMC
2, BEYEAER2(%): FALIEDK 5.55, WUEE 2.22, VC 1.11, Z45 0.83, VB,0.22, VB,0.56, VB40.06, Vk0.06, MR 0.02, VB ,0.012,
EPE 0.006, FEfRo-‘EBEWY 0.44, 4% 88.87; HAWMH1 (%): Ca(H,PO,), 2H,0 12.29; FLERES 47.42; NaH,PO, 2H,0 4.20, NaCl 3.23,
K,S0,4 16.38, KCl1 6.58; FeSO,-7H,0 1.07, FriF ek 3.83, MgS0,-7H,0 4.42, Zn SO, 0.47, MnSO,-H,0 0.033, CuSO,-5H,0 0.022, CoCl,-6H,0
0.043, K104 0.022

Notes: others(%): fish meal 35, shrimp meal 10, defatted soybean meal 17, cellulose 6, soybean lecithin 1, fish oil 2, corn oil 2, choline chloride
(Ww=50%) 0.5, KH,POj, 1, ascorbic phosphate 0.5, CMC 2, vitamin mixture 2(%): choline chloride 5.55, inosite 2.22, VC 1.11, calcium pantothenate 0.83,
VB, 0.22, VB, 0.56, VB 0.06, Vk 0.06, folic acid 0.02, VB ;, 0.012, biotin 0.006, alpha tocopherol acetate 0.44, cellulose 88.87; mineral mixture 1
(%): Ca ( H,PO,),-2H,0 12.29; calcium lactate 47.42; NaH,PO,-2H,0 4.20, NaCl 3.23, K,S0, 16.38, KCl 6.58; FeSO,-7H,0 1.07, ferric citrate 3.83,
MgSO,-7H,0 4.42, Zn SO, 0.47, MnSO,-H,0 0.033, CuSO,4 5H,0 0.022, CoCl, 6H,0 0.043, KIO, 0.022
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B, HEA KRR, WEEAE T BEPLER SRR AR,
W T FTH K 43, 105 °CHE 2 8 5 il 55 2 R FE 5,
W5 AR5 SR A o 7K a8 FTE T (105 °C) R EE 1% 5
FLE YL E B (Nx6.25); BRI FH &R KR
2 KA SRR (550 °C, 9 ). AEAR ML
s 16 24 W) 1252 MR BCHL B 2 77 40 G A il
AN, AL 48 i 7 A A DG g G 2R R i =
Bty WEACAH OC B (CWE LR . B IR RME VO
PRI PR R L a-BRR R AR AR, EA
J AR A DG Bl (A BRI & U ), T k2 BRSOk
[14-17]. BAALEARFT AR 2. 4. 7 hFEl
W3R AR, B0 T ok 1 K B R B T E AN
(] EF B LA A 4 M R A A L S JIE [ e R
SR A A [ A MU IR TR R R UL PR I K
SYOFRRE, W URE S o IR /UURE B A A
P A ) B AT . AR e — R
IR AR R S R R HE =R

e KR (SGR,  %/d)=[(In>F- 4 & A A Ji -
In 25477 Ui 4 5 ) /4] 3R B[] (d)] % 100

FEIT 2 (SR, Yo)="1% 56 45 oL isf XF B B2 /55 4 T F
A X R R <1005

B BTRCE (PER)=1R 5T 45 38 i i /88 1 T 45k
/\ .

e

TR F B (FCR)=45 A )} ik (g)/H4 5 S 345
H(g)o
1.4 HiESHh

S 16 25 2 DLV 24 {65 E 25 (mean+SD) KR
s GE 1110 F Duncan [ 22 5 H 8570 B 52 B0 245 2R 22

W ENE, P<0.0SER/RZEF N, G
SPSS 17.0,

2 4R

2.1 NEIFEIRR FLAUERTERE K1 BE RIS M

% S 2 18] FLAN I 0 R B4 AR KR B
JFRRAFAE B35 25 F(P<0.05, #£3), HEMEHE>
REWESHAM A, FORTEMH MBS 4 e, WA
WL B A, REE 5 22 2 2R OUHE A HE TR X A
KO3 s, Bfl op SR RO A, A% 5K
5 241 ) PL AN T2 X6 IR 9 A7 % L DR R A
#5(P>0.05),

2.2 NEWERX LR EMAE TR 5T IR0

AN TRDWE R A G50 Ak Xt L A 5 SoF R 4 W A4 7K 4
JR A3 R 1A BT B 15 e R B 3 (P>0.05, 3R4),
H 2 4 MR R U 7 i 25 5 B35 (P<0.05), %3
BE L EIATRE . R REME ALY S R ALAR 7 A
BEE TN . RGOS 4. W R
Bor, MR, MRS EFEREES
(P<0.05), JFpE 20 . Fpla 0358 T H Al
S, WBER FORVER AL, 22 2Rl K.

2.3 ARFERENLAENR=ZKNEFYERE
ESaabilid:EA

AN TR ] e X L 498 Y2 %o MR AR P ) o 13—
M MO AU . BRI SR MRS . COM AR
S (P<0.05, 25)o o 3G 198 It SRt % ) M
5w T A B (P<0.05); Tl 1R SR M I8 il 1%
1 BOKTE R A RO 41 2 3 T IR A R
(P<0.05); T WEPAEGETS J1 . TRA HO0E 4L A2 200k
H W F T HABA 4 (P<0.05). (HXF A5 518 5
il — 2 SR R MO S LA A O I — D T R K il L
T a8 15T A il — A I e G B R T 4

R3 TREIFERIS FLAE AR A KM BE R R2 0

Tab.3 Effect of different carbohydrate sources on growth performance of L. vannamei

BV ] 2 e IR+ RBEQ D HERE B FRIER kit
carbohydrate glucose fructose glucose+fructose sucrose maltose cornstarch dextrin
TEIG2/% SR 85.33+5.77 84.006.00 83.33+8.08 89.33+4.62 91.33+2.31 90.00+8.72 88.67+9.87
WIHG K5 /g initial weight 0.14+£0.008  0.15+0.003 0.14+0.002 0.140.005 0.14+£0.006  0.14+0.001 0.14+0.002
LA HE/g final weight 2.16+0.57° 2.78+0.12"  2.66+0.55" 3.10+0.22% 2.70+0.48" 3.61£0.25° 3.27+0.17%
R A K 2/% SGR 4.80+0.43" 5.24%0.06" 5.20+0.34" 5.48+0.16™ 5.23+0.25% 5.76+0.14° 5.6240.07"
HH FA# /% PER 1.10£0.16* 1.26+1.35" 1.22+0.24" 1.32+0.13% 1.19+0.10% 1.58+0.56" 1.68+0.11°

Tkl R4 FCR 2.02+0.31 1.87+0.19 1.91:£0.40 1.79+0.18 1.9140.17 1.57+0.70 1.390.09

W A AT AR RER R AL BRI 2 7 B35 (P<0.05), T IF

Notes: Different superscripts in each line indicate significant difference(P<0.05), the same below
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#(P>0.05), W TR . 2 EEREAL . MRS 41 (P<0.05,

2.4 EHEIRIS FLAYE 3T HF i B A R

5 = PN B S RN

SR Tl =l S RS R O] W2
5 (P>0.05), HEHAFRZERTE, RE P

F6). IMME 1 R B 2 25 - (P>0.05),
PR MBS S s, IRE AL AL e
W52 h, #iAMEA . RA R . EoRER
S WK A U IS B W 5 R W 2H 7E R R S 4

R4 TEIVER FLAUE AT E 75 R 5 0 #20

Tab. 4 Effect of different carbohydrate sources on body composition of L. vannamei

BEIR HIIHE P HIRERE+ R 1) HEVE ES R FRTER WK
carbohydrate glucose fructose glucose+fructose sucrose maltose cornstarch dextrin
7K53/% moisture 77.69+1.36 77.14+0.53 77.60+0.59 77.39+0.58 77.43+1.26 76.12+1.46 77.96+0.44
MK 53 1% ash 3.53+0.25 3.68+0.31 3.56+0.31 3.49+0.31 3.50+0.27 3.3240.25 3.2940.03
FE /% CP 16.67+0.55 17.51+1.17 17.50+0.51 16.98+0.75 17.15+1.60 18.22+0.70 16.56+0.90
KNI /% EE 0.89+0.19° 0.78+0.42° 0.32+0.10° 0.70+£0.14° 0.95+0.06" 0.34+0.10" 0.22+0.13*
JFHEE/(mg/g) HG  0.73+0.11° 2.544£2.27° 4.81£0.47° 5.37+1.14° 5.35+0.11° 5.67+0.51° 4.92+0.76"
WIFE R/ (mg/g) MG 1.10+0.14° 1.28+0.44" 1.00£0.05° 1.00£0.12° 0.960.09" 1.64+0.12° 1.43£0.40"
RS NEERRT LR X AT 5 B A 520
Tab.5 Effect of different carbohydrate sources on metabolic enzymes of L. vannamei
B HI G e HIBERE-RBEQ 2 1) HENE EX FRGER b
carbohydrate glucose fructose glucose+ fructose sucrose maltose cornstarch dextrin
SRR AR 1.17£0.81 1.32+0.51 0.9240.69 1.91+0.66 0.87+0.67 1.52+0.59 1.4120.10
(U/mg prot) MDH
A B 1 ek i/ 2497.334782.23 2240.39+£1222.76 2865.05+£163.74 2826.82+849.67 1934.10+818.93 2294.17+129.73 2481.48+362.81
(U/g prot) PK
o-fi% A 26.29+19.98° 43.81+2.19" 40.38+11.26™ 46.83+4.46° 45.42+4.62° 39.04£9.76™ 40.90+5.53"
fif/(mg/mL)a-
KGDHC
IR AN 2.93+0.34" 3.18+0.43" 2.68+0.45 3.14+0.23% 3.07+0.37% 3.71£0.28" 3.48+0.22°
(mg/mL) PFK
CHH L/ 368.71+£372.04™ 244.21+134.64° 799.15+£118.42¢ 279.19£170.85° 638.09+116.87° 399.08+70.81°  405.49+68.69™
(U/g prot) HK
KRB NS R 17.24+2.16 24.76+5.71 25.06+1.20 22.84+1.60 24.36+8.00 21.44+4.27 24.19+3.60
(U/mg prot) GS
R 6 AREIHERRT FLLE T UMK 5 = 4 RS20
Tab. 6 Effect of different carbohydrate sources on metabolite of L. vannamei
HEIR HIEIHE R IR+ RBEQ 1) HER EX R FKGER WK

carbohydrate glucose fructose glucose+ fructose sucrose maltose cornstarch dextrin
BEA/(g/L) TP 36.27+7.26 43.14+£30.32  41.11£26.02 58.92+23.26 57.59+43.81 36.3849.56 35.22+14.34
HE% % /(mg/L) AER 1.1140.43% 0.69+0.35°  2.15+0.79" 1.10£0.21"  0.63+0.25" 1.27+1.20™ 0.58+£0.23°
Hl =fg/(mmol/L) TG~ 1.19+0.22 1.2740.54  1.06+£0.33 1.08£0.47  1.26+0.44 1.00+0.14 0.81+0.12
S5 [# B2 /(mmol/L) CHOL 0.55+0.12 0.63+£0.32 0.50+0.19 0.52+0.12 0.60+£0.17 0.43+£0.07 0.35+£0.06
7] L T LB /(mmol/L) 0.82+0.09 0.61+0.20 0.53+0.32 0.57+0.15 0.714£0.19 0.77+0.34 0.63+0.27
GLU before feeding
1AM f52 h/(mmol/L) 0.92+0.40" 0.55+0.49"  0.59+0.18" 0.59+0.19°  0.70+0.25" 2.43+0.81° 1.15+0.05
GLU after feeding 2 h
FiIE 5 4 h/(mmol/L) 0.5140.23° 0.39£0.06°  0.50+0.10° 0.71£0.30°  0.32+0.03" 1.52+0.99 0.84+0.23%
GLU after feeding 4 h
(AVEJ57 h /(mmol/L) 0.41+0.08" 0.49+0.18"  0.27+0.24° 0.3740.09"  0.48+0.11" 0.43+0.19* 0.78+0.18"
GLU after feeding 7 h
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Effects of seven kinds of carbohydrate structure on the metabolism of
Litopenaeus vannamei

WANG Meixue, GUO Ran’, XIA Hui, SHEN Liang, LI Yaoyao,
XIE Wei, LI Zhaojia, SHEN Qingzhou
(Ocean College of Hebei Agricultural University, Qinhuangdao 066000, China)

Abstract: Litopenaeus vannamei [(0.14 £0.01) g average weight] were fed with seven diets for 56 d to observe the
effects of different carbohydrates on the growth performance, body composition and related metabolism in
triplicate tanks (50 shrimps/tank) connected to a natural seawater (29) recirculating system. Seven formulated diets
all contained about 20% carbohydrate content with different carbohydrate sources: glucose, fructose,
glucose+fructose (1 - 1 weight ratio), sucrose, maltose, cornstarch and dextrin. Different carbohydrate sources had
significant influence on the growth performance of shrimp when other requirements were met. The results showed
that the shrimp fed polysaccharide are better than sucrose and others on the SGR and PER. And there was the
lowest SGR and PER in glucose group. Different carbohydrate sources had no significant influence on the crude
protein, moisture and ash of body, but had influence on the crude fat and glycogen of shrimp. Meanwhile,
glycometabolism instead of fat and protein metabolism was affected by different carbohydrate sources in L.
vannamei.
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