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HE . 540 REIMMELLEN, B e . ., ek 3 A, BRI AEE, HRAREEE—, DISFRATH
SRR EEEN, OB EWA (ST 23.98% (LIRSS 8), HEH 40.53%) . Fikkibs
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Effect of different carbohydrate levels of dietary on growth, plasma
biochemical indices and hepaticpancreas carbohydrate metabolic

enzymes in topmouth culter ( Erythroculter ilishaeformis Bleeker )
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Abstract: Total 540 topmouth culter (average weight (40.73 £0.44) ¢) were allotted into 3 groups randomly for 8 weeks. Un-
der the circumstances of the same gross energy in the dietary, triplication of every group were fed the diets containing high levels of
digestible carbohydrate (23.98% carbohydrate and 40.53% crude protein) , middle levels of digestible carbohydrate (14.45%
carbohydrate and 50. 14% crude protein) , and no digestible carbohydrate (without carbohydrate and 63. 38% crude protein) , re-
spectively. Growth of fish, plasma biochemical indices and hepatic carbohydrate metabolic enzymes activities were determined.
The results showed that middle carbohydrate group increased significantly (P <0.05) the plasma cholesterin content and decreased
significantly (P <0.05) hepatic hexokinase activity; the high carbohydrate group decreased significantly (P <0.05) gain weight
rate, specific growth rate, protein and ash content of fish muscle and increased significantly (P <0.05) plasma glucose content,
hepatic glucokinase activity, pyruvate kinase activity, crude protein and ether extract content of hepatopancreas compared with no
carbohydrate group. Compared with middle carbohydrate group, high carbohydrate group increased evidently (P <0.05) hepato-
somatic indice, plasma triglycerides content, hepatic glucokinase activity, crude protein and ether extract content of hepatopancre-
as; no carbohydrate group decreased significantly (P < 0.05) plasma cholesterin content. Other indexes were no remarkable
differences between the two groups. So high carbohydrate dietary may induce hepatic carbohydrate metabolic enzymes activity of he-

patic glucokinase and pyruvate kinase of topmouth culter, and improve the sediment of hepatopancreas nutrient
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and so on, however it may be negative effects of fish growth.
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SEEshHLL, ARSI xR 0 R FRE SRR, B A b a2t X AL Y
Bt — HEE N AMFE T A5 . Tranulis 2520 % K PG PE#: . Borrebaek %51 %t fififf | Panserat 25-* %
XU 6 Gk 6 Kirchner 2817 XTHT 64 HRAREE S %h &, 250 1E T R fa Baeverfjord
SEUOIE RV L B e RO B R A AR AR L ORI S AL, DA R R
TPk R A A ) 55 5 AT TS, SMMELLER ( Erythroculter ilishaeformis Bleeker) AFKIAfa, & F
5, SRRSO H SRR, RXARN A, HFRERBOK A St — WARAERR, W
JRANGE, PRIMREESE | SRR R AR SN A 2 A Bk, ST RO BB AR R SR A R L R A
G2 T RAMELLE M A W2, S R R OB TR D, AR R IR R R A
i, WX RAF IR R WAHGE . A 7E e 2060 HoRR v, RFRE SR —3, %A
S T, PR RRKAL G Y AR | I AR A AR AU i e, R0 R R £ A
MIFIFHEE ST, SRR L1 BATC A DR R it — S BB AR R .

1.1 AEEMEAFEE

FUMELTEAE RN 1 000 25224 I FWITIRAOKF= 5T, 2005 45 4 H 10 H I [R5 46 87 3% T [ K
FERFERF T BE IR AV IS FP O B SR A 14 A KPR (A8 8 mx3 mx 1 m), SRS
TR (RTLERREA D), 15 d JaeCoh ibEe e ikl Gadi A BRA R ), 911k 30 d, 5 H6 HIE
A ARFRIRTE, /dl, RIS TEPRERRE | BUAS . IRE AR — ik 540 B, WIAE (40.73 £0.44) ¢,
BEALS R TCRRK LA PIxt R . oK Ib S AR s ok G, 4 3 NEE, L9 ki, 4
ANk 60 A,

IR HMRACE TR IR 1, SRR Bk e 60 Bif, il — 845, %t WAk, &
IFERAT, FEMAORRERHFEMIRAT, R G RS, F/NRZ AL BRI R 2. 0 mm B3EF0RL 1]
BE, IELE40 CHE12 b, WRIESKE N 10% (FRESED) ZEf, RIFAE -20 CUkF &,

F1 PEIHEMBARARSERKE

Table 1 The basic diet and nutrition levels of topmouth culter

Al H AR A % 14 1) 11 BT 14 1) ren
Ingredients Group I Group Il Group Il Nutrition levels Group I Group I Grouplll

B Casein 64 20 16 FHi/% Dry matter 90.50 89.80  90.55
A Jie Isinglass 16 5 4 MAE/% Crude protein 63.38 50.14  40.53
1445 Fish meal 0 30 28 HEE/K] - g_] Gross energy 18.59 18. 62 18. 15
¥ Soybean meal 0 35 25 HMLAEWG /% Ether Extract 9.13 9.92 9.94
a —JEH a - starch 0.0 1.5 14.0 || AT{H1LHE/ % Digestible carbohydrate 0.00 14.45 23.98
fi1iill Fish oil 8 6 7 || #5/% Calcium .23 1.33  1.20
i Vitamin 1 1 1 F W5/ % Available phosphorous 0.87 0.99 0.89
W ¥ Mineral premix 1 1 1
WK Zeolite power 3 0 2
B+ Auapulgite 3.2 0.0 1.5
iR — &% Calcium dihydrogen phosphate 1.8 0.0 0.0
14k Salt 0.5 0.5 0.5
f1#; Calcium bicarbonate 2 0 0

e CEFOKT SR R E 23,64 kT - g7 BRI 3954 kI - g7t BRAKAEA D 17,15 kI - g T SR, HLACH SIS, AR AN
EHE TR MAEA RS (R B R TR ) .
Note: Gross energy: protein 23. 64 kJ + g 71, ether extract 39. 54 kJ - g~!, carbohydratek 17. 15 kJ - g~!; and the others are mensurated in

the nutrition levels. Additive contain trace-mineral, vitamins, et al. (provided by Nanjing Huamu Animal Institute).
IR R 2% ~ 4% B HAR, K 8: 00 2£9: 00, 16: 00 E 17. 00 A1 Kk, B
0.5 h JaMER BN, MitREE, HHES R, FEEA0T5 10, KIEHTK, 15 d ok
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LR, BRIIK 173, HRGESFRAIGE, TR 8. 00 M 16. 00 £ MK 1k, &R 1 woKkE, B4
IRIGH A K TR bR T . SEHIKIR (24.5 24.32)C, WWEAKRT S5 mg - L', HEA/NT 0.0l mg- L',
WALEMET 0.05 mg - L™, pH 6.8 ~7.0, FARH 56 d JGFRiAE, Kbk,
1.2 HERRFRE

RIGZER S I 48 h, P 3 h J5REE, SAUKIRME 3 B, FH MS - 222 pRiFfaik)s, FE#k
Kllin, MAEFHFREDUEE, 764 C. 10000 r - min~' B0 10 min Hl& MK, FIERBEAGREEIFHALET
WA, RIEILE BT ERNE A LA SE R AT R, oy i 2ms . Hol =8 R R 5
BIERE TS Cx -4 BN EME, FAMEAKIRHER 3 B RIFk AR, Wakk, JF
BN AEFRE R, AMEIR T (105 C) | FUREZNE . RICHREMBEEE (550 C) 43l LA
MK SR, BRI ARG &, ke KAk 5 & e i SR 3,5 — AN SR IR, I IBENE
(AR 2 e o P U0 P e i
1.3 BEEMEERUE

JIEA R RE S A 255 0 10 500 4 C B, vKIRA1H, HIR 10% 2138, S ohiii S RgE sy
B ERCH], 4 °C L 4000 r+ min~" #5010 min, HBCEFHR—E 5 52 BVH T2 B EE (CK) . O
WG (HK) . WM EE (GDH) EPE; 7 —#B4 BISRIAEE/E4 °C . 12000 r + min ' E5.0 20 min,
B 75 WO 00 2 iR i N BB R (PEPCK) MNERPREARE (PK) I&ME, IR F 24 h @5
Be I FEBRIE 2R S AR AR ERE S AREER A A S A EE (TR &R A BRATR) .

HPEME (GK, EC2.7.1.2) TEMEDE R GoPDH B, £ M Tranulis %> Fl Panserat 45 *
e, FIRINGESS B OB (HK, EC. 2.7.1.1) FMHZBEM AR (GDH, EC. 1.1.1.47) &
EJE AN GK i, iR A AR N 0.5 mmol « L' I AFIN{E y HK &1, #% Bakdrkp
ATP KBRFTIME S GDH #&PE, VSR S min, BEEMHERAIE L. 730 C pH 8.2 T, Hrdl4lE M
TEA T AR 2R H AR 8RB 1 mmol « L™ NADPH (4l 11, JRBERARIZNS — i BR B iR ) I— 16
VRPN BRI NN AR SR I (PEPCK, EC. 4.1.1.32) TEEIIGE SR Kirchner 257 i 2 42 2 0)
W77, BEREPERALE . 30 C pH 7.4 T, HALUE FIAEAR R NAKR R T 453804846 1 mmol - L'y
NADH (Ffifgl, JHBERCIERS A H IR ) — G TERAL, NERERIEE (PK, EC. 2.7.1.40) & HE 2
H& Kirchner %57 FIEEFT5° B0k BETETESANIE . 7E30 °C pH 7.4 F, BAILURATEARR KRR H
BB 1 pmol 119 PEP (IR BN IR AR ) A0 B T 8k — e 1 BN
1.4 MHExERITELAX

WER = (RERATFYERE - ABy ey Ee) AR50 e AT ERE x100%

FeEERKE s (In [RERMAFEYER] -In [IREWAFYER]) /ARKTH x 100%

TR R B = TR FE R/ 0 H IR x 100%

JHFA L = 3R86 AR fa T 8 /3 56 R f8 B % 100%

B = 0 A ff H /A AR AR K < 100%

FET-% = (R w kR - iR miRES) AR5 iR x 100%
1.5 FESIT S

BRI SPSS11. 5 BEge i, MM T I7 220000 Fl LSD 201 P bk A7 25 5 BB PEAG 06, 45 5 )
x £ SDFIN,

2.1 BRERKE YK T3 00 L1 838 B RS20

HIZE 2 WA, fESERER AT, BEEMAE S WA iR, AR 2T s, mok
RECEIUEIES, =L MR RO BFE . SR E WAL, ok ies vrdig ER
MRFEERKREE (P<0.05) BT 23.09% | 16.45% , Tik/KACGYIHEA BELL,
2.2 HREAKUEWAKFR B LLEARTALL . PIBE P R B BB =20

TEFRERBIZCMET , A BOKICSWIBINE B (£ 3), JETR 0 AL | WIEEEA B
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WA, mEAKA S WA S KIS AL, THALLRZE (P <0.05) #INT 40.48% , HAMHZ
[ A LA B 22 5, X R IR MR ik A& W vl RERS AR LG, 3 U IR
F2 HRBKUEWKENBEIIEERSER REMZM (n=3)
Table 2 Effect of different carbohydrate levels in dietary on weight gain rate and feed conversion

rate of topmouth culter

KA B KT % N . . 2

KILEIDICE /% iy AT BT/ % Wi K% BEHRE
Levels of digestible . . . . . . o .
Initial average weight  Final average weight Weight gain rate Specific growth rate Feed onversion rate
carbohydrate

0 41.49 +1.47 97.40 +11.53 134.36 +19.41* 1.52 0. 14* 1.30 0. 19
14. 45 40.95 +0.90 89.81 £5.41 119.40 +12. 44 1.40 0. 10® 1.46 £0. 18
23.98 40.34 1. 68 81.99 £4.21 103.33 +10. 14" 1.27 £0.09" 1.57 £0.29

e WA AR F R FRR 22 R B (P<0.05), R,
Note: Within the same column different letters are significantly different (P <0.05), and it is the same as follows.
x3 BHIRBOKLEWKEI A IATARLL, MAELLIEHRIEHE RN (n=3)
Table 3 Effect of different carbohydrate levels in dietary on hepatosomatic index, viserosomatic

index and fullness coefficient of topmouth culter

BRI E WK/ %

o A He % NJIE HE/ 9% BT 2/ % FOT-H/ %
Levels of digestible .. . .. - .
Hepatosomatic index Viserosomatic index Fullness coefficient Mortality rate
carbohydrate
0 0.55 +0. 05" 13.13 +2.69 0.99 +0.02 6.67 +1.15
14. 45 0.42 +0. 02" 10. 84 +2.22 1.03 +£0. 07 2.00 +1.00
23.98 0.59 +0.11° 13.69 +3.34 1.04 £0.03 5.33 £3.06

2.3  B#RmAKL A Y7k T X3 M LT 6 I 7 35 AR A0 2200
Bl KA A P N N, s S AR (£4), SRS WAML, mikKik
BN RN T 48.26% (P <0.05); Sk ibaWaitatt, Sk Pdl i = E & i
FHONT 113.12% (P <0.05), JohR/KALA P4 In [ B & i g %G 34. 08% (P <0.05), HAtbigks
LR,
F4  BWBUKLE YK T BN 60 0 A ISR (n =9)

Table 4 Effect of different carbohydrate levels in dietary on plasma biochemical indices of topmouth culter

AR B YR, % MU #/mmol « L~! it =% &/mmol - L~ JIRL 1752 5% £t /mmol « L'
Levels of digestible carbohydrate Plasma glucose content Plasma triglyceride content Plasma cholesterol content
0 5.47 0. 58" 3.38 +1.00% 3.2320.64"
14.45 6.89 +1.77" 2.21+0.48" 4.90 +0. 87"
23.98 8.11 £0.95* 4.71 £1.17* 4.62 +0.78

2.4 BRI/ &Y 7K T 33 7S L1 A AT AR A 15T Bl A M R 52T
HIZE 5 A, BEE KIS WA IE R, 6K 5 PK iMA IS, HK 55 PEPCK {5 5% 3
AR, SRR E WAL, miokibEWal GK 5 PK IR (P <0.05) #17T 190.61% |
307. 14% ; HiOKALEWA HK WHHERE (P <0.05) FEIK73.67% . 5ok a WA i, gk
LAY CKIRERE (P <0.05) HIINT 118.05% , HAbfshRzERARE,
F5  BIRBOKL S YK ES RN L 80 R AEAER GBS B ER0 (n=9)
Table 5 Effect of different carbohydrate levels in dietary on activities of heopatic

metabolic enzymes of topmouth culter

5 A A B T 3 o it V7 TR 3 it ST o s % s =L T i i 63 T
BKAL A MIAT % ?ﬁl%*ﬁflﬁmﬁ(e T:J-;/ d*ﬁﬁmﬁ(u‘ H:_/] Wﬁﬂﬁa?ﬁmﬁ(g T:J-;/ @%Q&ﬁﬁﬁf;&ﬁﬁﬂﬁ&%ﬁiﬁ@/

Levels of digestible carbohydrate g -vn?m u- g_] -vrr?m U- g_l -.n.nn u- g_] ’ mm
GK activity HK activity PK activity PEPCK activity

0 2.66 0. 44> 2.38 £1.16* 6.02 £2.67° 9.17 +0.99*

14. 45 3.38 +0. 53" 0.89 +0.81" 8.83+7.01% 8.49 +1.08°

23.98 7.37 +1. 89" 1. 68 +0. 43" 24.51 £12.91° 6.60 +3. 12°

2.5 HIRERIK WU G W7k T34 70 L1 80 & (K B 53 B0 =50
Tk KA G WK SR K S FIAR DG & 50 8 &, 5 TeeoK S WAL, Sk iba
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Yt ARIE . K S R T 8.25% | 12.88% (P <0.05); HFEMEHLIE M . MU & 0¥
BT 12.79% | 44.88% (P <0.05), SHEAMMEWAMIL, Sk ea TR E R . B
FHWEWINT 4.48% | 55.27% (P <0.05), HABHZMIBA REER (K6),
F6 BRBAKNEWAKENBEIAEFRBIHNEIN (n=3)
Table 6 Effect of different carbohydrate levels in dietary on the nutrition composition

of topmouth culter

KA S K-/ % WA/ % Muscle JFIENE/ % Hepatopancreas
Levels of digestible KoY Gike{= HL Ky ¥ Gikid= il
carbohydrate Miosture Crude protein ~ Ether extract Ash Miosture Crude protein  Ether extract
0 78.21 £0.58  18.80 +0.30*  1.24£0.33 1.63 +0. 02* 70.58 £0.97  12.85+0.72%  2.54 +0.24*
14. 45 78.21£0.59  18.11 £0.94* 1.1220.46 1. 60 =0. 06" 71.21£1.08  13.87 +0.68"  2.37 +0. 57"
23.98 78.46 +0.68 17.250.88" 1.16+0.13 1.42 £0.01" 70.55+1.07  14.49 £0.48*  3.68 +0. 68"

e N 10 KR FHBROK LA I RE 18K o R B K A A K S i 28 AR K5 i G AT 5 &%
FEE—ER oy, HENE™ | Bergot' ' | Brauge "™ #fH B M SR FEE . kKA AGY & RN Z D
FHRG A A (R ek, 25 53R B i K AL B W e Al o e A (4 A K A i g, (LR Al A g 428 i 5 Bl
KALE YL Panserat 2507 Fl Furuichi 45 JiRa, 76 8 HAR o AR/ AT I ALBR K Ab & 9 R ARS8 40 2 11
Wi, MR R —E R, B AR GRRE R AR SR R 4 AT I A K A A R AR 4y
BT, BRI A YIACER N, S E AL, ERRBOENE, BASBOKLEY ARG KRS
ZWBH ., FEI, AR L1 60 = oK b A P B B

SN E 2R T, SRR G KRR WA BERAR K —38 0 1k A B
O 7 F R 5 0 2R B AR 52 ARGt e B AL S N T N L SRR G, P R B R
FEAW S ERINT, X5 Panserat 55> FIZEET V) o Agedr il | Hn | il p 45 R e —8uw, 7
LS REAH R, BRI E RS T A BRI S R R, UKL S YRR B AL B O, X
RN R , AR HIRERRE AT, WK &P x T ik ng K . BRI &
IR, (LKA YA GRS WA B SRR E T . K&, XA AT
Teiok A& P & AL UTRER B 158 T ok W IRER 4L, X AT e R o Wi i il kb K A A
WIASE R G, A — 0 LB EE A TR, X5 koK e A9 45 20k K ke
JR I B AR T 458 R — B 7

BRE = A R I — B R R WP SR — 2 R A PR R R A AR AR 6 B RR A
HiHE (GOP), MALIXA N A HK A GK, S8 M SCHER . HK 29 H =% GoP KL isti i,
M GK A2t GoP i, FINBFIE R CK = s b MEARAR > >, Bl A2 Rl £ 1A ) B (1
JRRZ —, HRJ5K Tranulis %2 7 K PUEEE | Borrebaek 25 ZE{H[ i | Panserat 25 ' fE R Sy fa | T
S FNfen | Capilla 25 FEAT6Y | 28555 70 0 S0 AU RTIEAE P 2> 258 T GK, IF R IR R kK
A YIRERE N BT GK WGPk ik, FEmizlIeshdh, mEmmokib A% H AR T CK MG &
HFR, IR T MR KBRS A K0 ARG th e B B A B K AL A B IR AN, GK TG A 1
Jinass, RS LA R 3

GK. PK SRR A0 BRI Az — , JLIGPE A R RS RE M3 b, 284551 . Cowey % 7" | Sudrez
PSS R H R R KA S KT LS S RReR | T AR PK OGP, AN th R R
WKAL G Es I G, PK iE N, $27n SR TE R & R ik K AL & W el RS Bl I f 1G5, X ENE T
ML T 220 22 1 BB Bk TH FE = s A LA IO | i Big i) £ 2k

WIS AE B 3 AN CHERG D SRAEREIRES (FDP) . INEHPRRILAEG (PC) HI PEPCK 7 HT 68 1) 177 £ 2 21
FERAEAE, LUFIE BB A b s v i ) L A U Oh T R AR B e B 1 S S S
R TR R U ME B B LS PEPCK % 7 & mRNA #R P 4 21— MRAR A KSE, 340
T HBE RS R AR ARt e W R B K AL S IR IR 30, PEPCK S BRI Ea 3
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