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Abstract

This study explored the effects of -glucan on the growth performance, serum immune parame-
ters, and disease resistance of juvenile carp. In this experiment, one group diet containing 2%eo
B-glucan was designed to juvenile carp (251.5 g + 3.2 g) for 240 days. The results showed, in expe-
rimental group the final body weight (FBW), absolute growth rate (AGR) and increasing rate of
body weight (IR) of fish were significantly increased compared with fish of control group; com-
pared with control group, serum superoxide dismutase (SOD), lysozyme (LZM), acid phosphatase
(ACP), and catalase (CAT) of fish in all experimental groups were significantly increased (P < 0.05),
the serum total protein content, globulin content of fish in experiment group increased significantly
(P < 0.05), the difference on the content of albumin was not significant (P > 0.05); The relative
percentage of survival rate was 25% after Edwardsiella spp. challenge. The experiment included
that dietary f-glucan could improve the growth performance, immune performance, and disease
resistance.
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1. 51§

IEAESR, BEA R K LRI FR I A, 03 35 B 12 R RO AT DR I . P B
SRV A5 G 92 18 8 ) B o VR /K i P ARl S 1 S S BB D RS S R PT AT» SRR R IR S B RO R —
B FEWE (B-glucan) A —Fh BA Sy RIBUE AR VIE VI T, XK P23 A KA A B D) e R I 2
FHMPER, Z—Ft RN BT Z R am . ORI, B SERE AT LAY 5K v
fi:(Salmo salar) i 5K G BE /I[1], $2m{Ehf (Lateolabrax jaonocus)i B 28, 425 1tk RE AN 52 U B g
73[2], AT LASE s S AR Ty fifi(Takifugu obscures) FINLAAR G ThRE[3]. A B2 [ /K= R 22 78 e ik 7K 7
VAT FE AR O LR R0 BT AR B 8 SR AR SR A AT A2, I 1 AREEMAOE B RELL 4 REREF FIREN
R fE T P, R AR R R HE I KSR IR K IR S R (4] HAT, SGT B-7 SREME X A B A K R
APUIs ISERI F > . R, AR S 7 R I I — KPR B R, R FH T RR ARy 5,
WHIT -7 SR AR I B A KR RE L LIS AE AR AR P2 A AR IR L R U s, DUME R -7 SR BB AEAR
Ty B 75 5 v ) FH B BRI AR AT

2. MRI57%
21 KEAE

ARG T R T X K 7 SR I IR Ve SR B ATV SR, WA RS AT, R Tot,
PeBI2) 11, ORISR 1 hm?, B FE N 22,500 JB/hm?, P14 & 2515 ¢ £3.2 9. A
FRUA IS 240 d, FREEIIEKIETE AL, AR BTG HT, BT & I S KK AR o
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22. HEE®E

2.2.1. AN

TRIE HH I FH A W A 7 IR 8 0 A A O B TR RME N SRR . 7R R AR RN 2% B SRBH I Ak s
ISR}, o R ZH IR A ) 4 A MR R, SEIG A SR 15 d SRIRTARLRT 45 d FEREER N 1 AN
JAIH; A 2 kid, ORI SUNEER 8 B 16 B, A E N AR E B 10%~15%, RERHRMER
BUL &2 O SRR R B € &, IRERREAF A 82 S0 M I B 0L, BRRERT . B BN
SEJRA) D958 SR AN JE AR S 60 d X BRI SELS PR B AR T, DA N — %4
JE AR M

2.2.2. KR

BERIEFFICIE, ER PR GENL, E PR AR, AR E, NEWEE. Hirfals,
RIS oAb B FEFRFEIE R, BR T IRRRKYESL, R AR SR AR L, AKBRESRIAE] AR, T W
®K”, BEHEETE 30 om A, KSR R Inde K, RROINIK 15 om A o FREEIERE AR W 3R
AR E R, SREUEH R ARk A fa .
23. EmRESHFZE

TEFRFEEE 1d. 60 d. 120 d. 180 d. 240 d AL HkiE L3641 Fnxt B 2H 2% 3 B s2ie f FR AR 5 & (W),
FEAEF — IRV ST 2% (2 mL) AR B KR I, AT R MR W R E =R FEE 2 h, SR T 4CIR4 6 h,
B 5§+ 4°C R 3000 r/min .0 10 min B 5 R R O 28 AP O A BB . T R
Mg, FRMEBEIREEAL A A BN SN e i & 8. BEEYLIE 3 BT R kImm, FrR RS T 4°C
" 3000 r/min B0 5 min B EZMEH FIEHSEA. AEA. BREASEINE.
2.4, BIERIFENE

LR R A 520673 B AR A7 ) 52 7246 1K 14 (Edwardsiella spp.), 452 5206 £ i s 55 0.2 mL 7.74 x 10°
CFU/mL 227848 [T Frif s v, X IR 2y AR R R B A B K, JESEMEE 7d, Gl sbro R, LR A
Rt BRI RY (5] TR 2% = [1 — (S22 256 A0 T FEH/) IR 20 s2a faAe T E£0)] x 100,

2.5. BIRALTES 54

K H SPSS 19.0 il Gt v FAxf SE A E s 1HEAT HL K 22 77 22 73t (one way ANOVA), i3 7K1k A 0.05.
XSG 2H 5 % I 4H (AR 5 B P I E (MN) b vl 22 (SD) A1 AR 7 R E(CV) TN &, FE AR [6]:
CV/% = SD/MN x 100, 1A E 14K % (Increasing rate of body weight, IR, %) = (W, — W;)/W, x 100, 5% 14 &
Z (Absolute growth rate, AGR, g/d) = (W, — W,)/T, Hdr Wy RilI8 TG KRR &, W, NikE6 45w
W& AR &, T NFRGER .

3. /R
3.1. FrIEHAEISCLE & 4 KIgHR

FEREANFRPE I YIR], SR BOR IRBAET, AR08 100%. 4 1 AR, 28 240 d FRpHilse,

NI -4 SR 1) S 06 2, S 6 £ S A A4 5 B . 248 5% 18 R SRR B K SRR A L o) R A Sz fa 45 R B KA, 48
ST E RN 4.41 gld. FEFERIGIAME], SZIGRE K KA 419.9%, XtIRAA R KN 383.1%, LI
AT X B AL A Kb 9.6%, sz id 20 bE o B 4 A KT R b
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Table 1. The growth performance of crap in different groups
1 R thIERESN A KEEEER

T IG5 & LR A R AR EAR REHRKE
Population Initial body weight/g Final body weight/g CVI% AGR IR/%
SR/
.*%’H 251.7+4.1 1308.3 + 14.2° 1.09 4.41% 419.9°
Experimental group
R
AR 251.3+3.1 12143 +£5.1 0.41 4,01 383.1

Control group

e ARRZERE P <0.05).

3.2. EEXEENIERR

S5 2H 55 0t R 4 1 8 E AL ) B AL B (SOD) . I R i (LZM) . BRPEBE R Il (ACP) 55 it S fL Al (CAT)
WEIIMIE Lo E L S5 R ATLAE H, 76 240 d R IR, SL562H 5 0] RE 20 1fn 2% 8 S8 A P B A B 0 5 T
Jabeas, HI[F—FRGEm R BN S BiE 71 2 7 A 2 (P > 0.05); 4FRFEAE 120d. 180 d. 240 d B[
SEUG A SCIG A Y LZM 3% B m T IEA(P < 0.05); FEFEHS 120 d 240 d IS 564 Szt £ i ¢
ACP. CAT i /1332 2 = T R ZH(P < 0.05); FRFEEE 60 d I SRis £ il 2% ACP 3% ) 2 3 =y TR HRZH(P <

0.05), JLARFRFEMS H] £ S Wiy 7% J1HE br 22 5 A8 22 (P > 0.05).
@ SEIR A R AL @SR R xR
180' * *
%
ZIN 7\‘ o 1351 /
3 N N z 7
S N ON N %
2N N N . 2\
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FRGART H)/d FRBAIN IF)/d
(@ (b)
@ SZIeH SXHR A a ihH 8RR
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: 4 \
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Figure 1. The activity of SOD, LZM, ACP and CAT in serum of fish in groups (n = 3). Note: The symbol “*” represents a
significant difference (P < 0.05)

1. R I4ASCIN ta M 3R BE A LER(SOD). AHEE(LZM). BRI BERES(ACP)FIT SILSEE(CAT)EA (0 = 3).
F: TRTEREEP <0.05)
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3.3. MBFEBEHR

S 5 IR LG MR F(TP). A F(ALB). BREA(GLB) LA 2. ME 2 ERATLEH, 1453
BE A 120 d. 180 d. 240 d B [ 5206 4 5256 41 [ L% TP GLB $EAr 52/ TXF IR4L(P < 0.05), L& 7#5H
1) A % 2HLIMLE B R PR3 2 AN 3 (P > 0.05).

- BRI R XTHEA ) BLIGH R XTHEAH

6- * *
%4- Z‘
z N N N

2- /\ N N

g 111
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FRAE 8)/d
(@) (b)
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FENA I A]/d
(©

Figure 2. The total protein (TP), albumin (ALB), and globulin (GLB) in serum of fish in groups (n = 3). Note: The symbol
“*” represents a significant difference (P < 0.05)

B 2. RIS ESTEamEFEREATP). HEH(ALB), TkEH(GLB) (n=23). i*: *RREFEZE(P <0.05)

= om A e— AR A

100 -~
80 4

60 -

FFIE 1%

40 -

20 4

A 1) /d

Figure 3. Survival rate of Cyprinus carpio challenged with Edwardsiella spp. in 7 days
3. BIEERERR 7d NEREEEE
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34. WBRBRI W

B BRI RAE IR AR AR B 8 240 d J5, AT RS QR ST R YL SRS, B I S AAR S R G
TR 30 X HRZH a0 f f5 28 2 d RIHMERAET:, 7 .d NBET R 2RI IN, 179550 20%; SEG4
SEIG UL E 55 3 d BIBETS, 7 d NAETSRE UM LU X IR AL BOP 22, A AEIE RN 40%. It AL R4
A G B (R4, SO 2 (AR X G 0% (R33N 25%.
4. ¥ig

U, IR AR N K PR SRR R KRS, KA G e B SR A A o i i 2 B
P PENLREAR S, RO B R TUT I R BIE N 2 —[7]. BRTA <K= Sk mpiiG, £ Ramfitx.
KEMEHPUERE GG RAYIRE  AKERCEYI MR T 25 PR s n . 58 28 N JIENLRe 454
SR IGR[8] [9]e K F G 1 o1 3 ek B A e ) 5900 7, DA SR R A, TR A A 0
PRAIF FRFE R ft B DS BRE it , DR T 3 7 e SRS o VS ) 38 38 55 751 RS 18] P 4 2 3 i 9 R 4R s [10] [11]

B RBEX AK=E A KA R RIE H A K= IT, AT 3ssK = s ) AERs R e R g tise, B
AR FAINLE A . K= BN A EVEANB 2R T RS — A - SRR R R 2 A, Y B R S B
ML &G, WoE EVEAAREEYE, RIS R — RIS, IR @S /R R, AR
HTEBRAAR A B A, B s 7 K= SR e DhRe[12]; AR BCREN AR 77« A&
BAR KB B SEAS [ 1T e A HH 22 SR P [13] [14] 0 AR ) PRl s I p-%80 S0 FH A3 MRAR B 82, o v e
SE G AR bR G 25 R SR AL (SOD) « ¥4 B B (LZ M)« BR 1 B BRI (ACP) Al S AL AL (CAT),
PR ME S A (TP). AEH(ALB). BRER I (GLB)SEA A o R4 5 7 0] S 06 1 S BEHLRE RO . AN
SCIGGE RE, IR R AR B R L e LZM. ACP FI CAT % #8533 7 R &4, MiEmE

TEWA TR, FR, ST ST R AR IR 1) e B R R A L IR AR = T 25%. ik

56 20 S0 (AR IR K AR LU R IOR 22 57 o IX R BLE TR R AR A& 2 B8 SR W T B8 i A it L )
GRETNRE HPUKAZPEORE IR, i B A K B — e e E A

I3 A A AR AR T DL BB S5 A QI A R S A 38 B AR Ak, SRV fa A R AN S R 55
MG E AR R EERFZER, S8R0 STRRARERYIMHE, RSN ETR, BH4%
PEDIRe. AR, SCRAMGAEAMREOSEHNEEES, WENEEHREAR—%. A
FLRIA[L5], B R —Fh RN 2, 0 T2 KATE 6500 PA 1, K2 HOA/KA P EUR 5 13
Wi, 16 H IR A AT DR BIAH 2 Z PR 0 g1 SR, R AR T AR S4B . T RREE . TR A4
Beh, R AR T @ M b, A — B B S A E A E e 5L, XK= S
AEKRIAEFEThRER DU Z 7 EEA, & — P RS RN N2 M S e 3G 5057 o BF 7538 B [16] 7568
FRDRL AN I SR, T 68 0 i 5 R R BRI, TR e R fa AR, IR KPR E N —
FREE VBN, F BRI R S S SRR DI Re . VN — R im e, - C 4
BTz N BRI AR S B e Re ). BRGSE[L7IBE AR B-761 SR Re A RO SRS B e R
i BE PR RE 77 S A R T B R S B R 2 R DR S E R B, RIS B R
£ BE A I RE PR SRR RE T, R BRI B B BRI A KA e I sm e, afE A i
Go e smFIHE T N H o S AN TR IA[18],  B-1 BEBE ol LASE i B s SR il (Ictalurus punctatus)$i % i AE
BRI IR ST o (2, TG HETR H[14],  FR ey 7] 52 15 VR T SR < 0 B i 1 e 5 F0 1) o ko B0 £ e
FE[LO]R B, HEME - 5RME 60 d, I fa Xt RAZH AL T R B E T U N4, 177 Couso 25 [20] % i (1 57 45
RN, R T DU R m A R R, RN DR T O A R R B B . XK, R
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XS RIS, 6 B 0 2 T 5 B MR ) S 0 0T g 3 BUE S aE /1A F

AL, AEFRBE F BRI h S TS D G 1 R R SR B T AR — AR, B A
RN GBI SRR B AT BN 245, PERREE S Ay, B e BB, REAEJELINS 1] A B v K 7 97
S R ST, AETRIEAI R Al RN A AR BP0, AT DATI B SR A K
PR IR RS BN K SRS R AL B B TR, B ASAES 5 FRi A i LUK e [21].

5. &hig

ARSI AR, RN 2%0 -1 SEBEREAT M IR AR B A, LR AR KR bR ARRE R
LB 77 R0 2 146 QB B I e 304 8 1R . A B e (A B ME KR & - R R, e i o
LZM. ACP FI CAT i& /iRt 5, SOD W&k E £ R, Mg+ TP. ALB S &R EHE, GLB &
BELREZES, HHPUZMEE REBE AN R 2L 25%.
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