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fAI R RN B-E RAEXT AL AL 5 &£ KI5 HR
i 7% A FRFE AR A RS

I Y 2AfF’ dERt W B Ins’
(1. KIEWGPERFK BRI S % 6 TREABI PO KiE 1160235
2. KEWHEREK=GAEMERE KiE  116023; 3. REBABIGEFIT 55 266071;
A INREWAEWAIARAR T 2550005 5. IWARKGERHERMBARAR MG 264000)

EESD PB4 R E y (454+52) g H 41 45 (Oncorhynchus mykiss), 7| 3% & 7 Ao A | K & -7 5%

HE(0.05% . 0.1%7F7 0.2%) 847 8k, 1845 30 d JE SATECRE, AT r 4380 o A K 48 AF RO 7R A 32 547
HRE, RN 30 dE, 02%AREA AN EERE, DEGTHMILA R EA
(P<0.05), 0.05%7%] 48 7 fim 41 38 & 3 (K. 0.2%4] B fn 41 45 2 4 K % 8 #F 5 T H b 41(P<0.05),
0.05%F1 0.1%%4 5 3 P& 241 T B % % 5(P>0.05), 0.2%7% FAZ R An 69 Tk B 2 5 TR s2ih 41 &
X B 41(P<0.05), &AM EHEMAEHRERRENH STAS, E¥, RABEHEAT 02%H
RRER AL, B AR 4 AR % JE 34 B 2K T A BE 41(P<0.05), 8 30 d 5, 0.05%% RAE4 & 40
KEREET 0.2%H BN 4 & 4(P<0.05), 5§ 0.1%H BAE4 £ 731 8 2(P>0.05), 0.1%% 1
AR ERS, DS THAM LA R B AP<0.05), AREAL AN ELES THEH
(P<0.05). 0.1%%] RAE 4 21 & & K E B %8 T 2t 5236 40 F ot B 41(P<0.05), Xf B8 41 1 By fn 21 2%
HIKE R ERT A LI AP<0.05), ARKNA, EEAKFEAERT, AR R B-HRETRS
M A KRR A 0 R A AR AR, KRR A 0.2% BB RAE MR & AT

KA E; AR AR R A BT

FESES S963  XEAFRIRES A XEHRS  2095-9869(2018)03-0065-07

T % (Oncorhynchus mykiss)J& & /KRS, i
P RNVG R R, (B HAA B E R RE ), I8
ALAESE IR K IE W AR, SE I RS RN AT 2
(DUAMAE, 1995), WLBEpIb., b, BR3E . ATER
e, ATAVEIR AT B . B PRTT S R g 3]
R R BT A, SRR R K BRI A O R AR ARk

Biti 5 ] PN 5 A 2 AR AR B B AN BT B v o 7 A o
Wk, TRERC T RS R R O e AR, 2003).

Sy g o AR BRI S bR BE T, B N Ahae R i
177 /K 7= Bl f S5 14 5 59) () F 58 TAF (Montero et al,
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A R L RPURIE . PRk AT L
FhA M BE(E K 22, 2013; ZEJ7H4E 2007; B 555,
2011), Nan Z£(2010)WF7E B, B-H RMEBEE & Mk
WUARSE J7, A K, Mai Z(2007) &8, 1R p-
i BMERE I & i 7 K £ (Pseudosciaena crocea) ) 4k
KR, Y5 (2005) K B0, M B-H SR BHREME EA
[ £ 1 A K IFRRAIRAE T, Selvaraj 55(2005) % B,
AT R R - 2R B AT DA W 2 B v 4 (Cyprinus
carpio) i [ 41 M it , Jt R 8 rh M bz 4 A R 2
L5 48 B b 2 B N B RO vk L AR
RORWE T — TR, B R 04 R 4 v Kk A
Bl G e 1 R K AR Sh s i B2 iR AR

ASAIF G 0 32 GRS A RV ) B SR
XTMEFE 30 d S5 AT 6 A K R Y A BRAE AR R AT ARG
D, T B~ SR X e i A K B R 4 ot R A B
BARR IR, T O - SR A EAR R
R A TERFSE - RO AR A LR K R A 28 T B B 5 )
PRALARE .

1 #REFE
11 THHAERFEEE

SIS T 1L AR AR O TR ey A R R 5
BN ARG KR R G, 5 4 s
M, B 3 AP, A 12 MRS, 2R
X e R . K NSA) L IRER Sl (454+52) g [F)
OB, ALK EE 1200 B, WTUR IR E N (6.05+
0.25) kg/m’ . FEFE LAY X FE KK R 5 mx5 mx4 m,
BRGFRIKARL N 80 m®, FRFEIIH], KIE R 11~13°C,
AR SENRL RISl 70%~74%, pH N 7.6~7.9, ME A M
FER 0~0.2 mg/L, WASFRERW R 0~0.1 mg/L, BK
B s vk, HERE A ARER 2%~3%, FRIHSR
Fek 30 d.

1.2 SCIgm

SCHG ] BB B-1,3- BB B-1,6-H B M
RAY, Hi, B-13-#HRETEN 90%, WEF )
UL BB B A7 FRA T, AR 90% ., 5256 i 1]
RHESE A DO R A BRA R, By Wk 1, 783
RiERDEHR N 3 FOSEIFRI R B-A s, w3
PR AN TR B~ 2R W Vi B 1% 52 56 1) 86} (0.05% . 0.1% ATl
0.2%), AN 0 R0 0 LR DR R X B AR R

1.3 FEXW
FRIH LI TENG K SR A 72 R 58 12 4> 80 m’ 1Y

F1 EmiAsEs

Tab.1 Formula of the basal diet

2[1 43 Ingredients

£ & Percentage(%)

fi 8 Fish meal 42.80
KRG K Soybean meal 21.20
DL-#FE 4 i DL-methionine 2.65
1yl Fish oil 15.70
/NZZ#} Wheat flour 10.80
/NZZ VEKY Wheat starch 2.50
a-£F4E &K a-Cellulose 3.50
He A= Z B Y i Vitamin and mineral 0.85

FRPEM N T o MR - RIS IR 12 IR
BEHL/ A 4 40, 0.05%. 0.1%F1 0.2%), 4 3
ASPAT . Horpr, FRIC TG B-w SRR S 0 A A ALk A
HRZ(A 4), 0.05%HREAR ALl B 4, 0.1%HjF
FEAS NN C 41, 0.2% MR D 4. L5
FRURTT, AT A0 B N B- RO R LR, S
YR, X AR N b A e 5 M 1 AR, B3R
R XoF o $5 W 18] 43 31 R 6 Y/ (04:00,08:00,12:00
16:00,20:00 1 24:00), H £ 7l & Ry fa iR EH 1Y 2%~3%,
RERFEMREE R 20 min J5HEH FRIE, T4 30 d.

1.4 HFmRERALE

FEFH LI I AATT | d A58, WA SR b B BT B
200 FEATHY, RV N 200 mg/L Y MS-222 JikE
60 s JEAEFRE , JOSRUT R S, SR 30d 5, 15
1 d, BFREMEEYLETE 200 B, FRECS EERR
B, (SR IRIE S 4 o )

BN T B AL B O 0 5 R A SRAE £, 2 A E
7RI AL, 55— 20 FHMLEE Ik (0 7 5 2875 2 7 Dk
I 0.5 ml, FHFImAEBIEFRNE, FHHFNTH
JHFZREN, Bi i EER ;s 55 =20 1 ml 55 95 %
TSR 5 ml LA F, S A B e,
TE ACUKFFRE Sh)a, HBELHL4°C . 12000 r/min .,
B0 20 min &G, MLEFA-80CHRAF. RIS
Ffala, BCHRFE . UL BEAE L SR Rl CMEL B
k. B AR SHS R ARG, ET-80CHK
MRS

1.5 £RKEBEHFUE

HAHH % (Weight gain rate, WGR)(%)=(W—Wp)/W,x
100

FF %€ 4 K % (Specific growth rate, SGR)(%/d)=
100x(InW—InW,)/t

JIFA& e (Hepotosomatic index, HIS)=W,/W
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HE 3 £ (Condition factor, CF)=Wx100/L’

Krf, Wy ASEERTFIREH A, W R t i 2] fa
t N FRFHRE(), W, MEATIEE (g), W IR E (g);
L A fabrifEA K (cm).

1.6 IMFERIERMASH

R JH BC-1800 2 [ 3y i 1 40 i 73 A A (R I 3 T
AW By T B A BRZY R, i i e kI T
HEEWE, REPTEGIZI4 1, A aEp & H 2L
LR A, A A st S AR S R

1.7 HiE4biE

B SR SPSS 17.0 Sei i (b i s £ 7 2%
43 AT (One-way ANOVA)FI Duncan [X22 5 75 Fl HL 45 i3
1500, SYORTRAN P 2 (a4 & 2 2% 55 (P<0.05)), H
Tukey H5% FLAEA [ 4b B0 95 28, P<0.05 F7A
BEER, SR LFHEhRE 2 (Mean=SD)E R

2 #R

2.1 P-AIRVEXHIEE & KRR RN

2 T IEH, % 30d 5, 0.05%%H BT
TN WGR(93.2%) 5K, 0.05%F1 0.1% % FA s i
H2EFALE(P>0.05), [HiX 2 4149 WGR # i 1K
TXFHRZH(P<0.05), 0.2% %5 MR N4 WGR &,
H104.3%, Gk e T A S 20 Kkt BR A (P<0.05),
M 30d )5, 0.2% % RMEAR AL SGR 2 = T HiAlh
ZH(P<0.05), 0.05%H1 0.1%Z4H S5xf M AL, T
Z5(P>0.05), %M 30d J5, 0.2%7% BB A
HIS(1.5%) 8, 5 HALSCRZH K X BAL Y HIS 255
i35 (P<0.05), %M 30dJ5, 0.05%FBMRML4 CF
(1.75 glem®) Ak, B AME T HAL S 20 Foxt B2 4%
UNINAL Y CF Bl w5 SOM B 2 i 3 2 T g, Ho
ARAE BT 0.2% M BRI, 4 2.26 g/em?®, {2
A UNINZH CF ¥ KT % FRZH (P<0.05)

2 fARRM p-E RIEN M A KRR
Tab.2 Effects of dietary B-glucan on the growth of rainbow trout (Mean+SD, n=5)

S 2R Y| 65 Index
Experimental group R WGR(%) EHK K SGR(%)  HFAEL HIS(%)  BE#EE CF (g/cm?)
%f B 4H Control group 100.00+0.03° 2.30+0.0006" 1.20+0.002° 2.80+0.08°
0.05%%5 M4 0.05% B-glucan group 93.20+0.03* 2.20+0.0005° 1.20+0.001* 1.75+0.06°
0.1%%5 R HMEH 0.1% B-glucan group 95.10+0.01° 2.20+0.0005* 1.00+0.002* 1.98+0.06°
0.2%7% S WL 0.2% P-glucan group 104.30+0.02° 2.50+0.0004° 1.50+0.001° 2.26+0.04°

e [[—3) FARFE AR R R R 2 S A B (P>0.05), ANEIFEEERRA B EHTELE F(P<0.05), F#[E

Note: The same letters in same column are of no significant difference (P>0.05), those with different letters are of

significant difference (P<0.05). The same as below

2.2 B-ERAENT AT EE M E A IR IR AR EY R0

M 3 A, M 30 dJE, X IR g i R
A, M 2.44x10" cell/L, 5 0.2% MR 22 F A 0
#(P>0.05), 5 0.05%F1 0.1%% A4 25 7 i &
(P<0.05). [ 4t Mt e e {E HH IRAE 0.05% 1 R BEA
g 2.76x10" cell/L, 5 0.1%%# B4 22 7 A 0%
(P>0.05), 5 0.2% SRM A Loof IR 2H 2 5 i 2 (P<0.05)
W 30 d J, X HRAL A 2T 4B B IG, h 1.18% 10"
cell/L, %MK T 45 256 240 (P<0.05). 0.1%% R BHLLH)
CIANMO R e, N 1.9x10" cell/L, 2 T Hifth sz
B2l Kok} B2 (P<0.05), #0230 d J5 , W 30 d K,
X BRZH I 21 28 IR BE AAIG, 1205 /L, E T4
S 2H (P<0.05) 0.1% 5 SRMHAH Il 21485 R BE fe e
9 146.5 g/L, i 3w T HA 52 56 40 ok BRZH (P<0.05)

3 T
3.0 SRR AN B-E BR 4 Yo T 6 A < 14 B Y B4

AWFFRH, W 30 d )5, 0.2%% R gl v
ORI, B T A ST 2 M) BE4H (P<0.05)
0.2 % i) SR ME TS I A 1 R A R R 3 e T A 2
(P<0.05), 0.05%7F1 0.1%H 5XF A, Johbz 2
5(P>0.05). 0.2% % KM AR i m, 0w
T H At S 6 2H B 0 BRZH (P<0.05) o 4% V4 M0 4L 1740 S s 2
Bl SRR 3 2 e, P, ORI T
0.2% ) SR AR A, (ELA- V35 0 2 JIE 0 32 420 dd 281 T %)
HEZH (P<0.05) HHULAT UL, bkl b s fin ) SRS A —
FEEE LA By Far s A K o X —25 585 Cook %#(2003)
TE L1 fi (Pagrus auratus) 2 Misra %5(2006) 7 g V5
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Tab.3 Effects of dietary B-glucan on the blood physiological parameters of rainbow trout (Mean+SD, n=5)

FE845 Index

S AL BEIJ e, 21 4 it 12T 2 e B
Experimental group Number of blood Number of red blood Plasma hemoglobin
leucocytes (10'" cell/L) cells (10" cell/L) concentration (g/L)
Xt B84l Control group 2.44+0.06" 1.18+0.07* 120.50+8.00*
0.05%7 M 2H 0.05% P-glucan group 2.76+0.02° 1.68+0.04° 140.25+5.79°
0.1%% B4 0.1% B-glucan group 2.7440.03° 1.90+0.11°¢ 146.50+6.30°
0.2% T HE4 0.2% B-glucan group 2.61£0.05% 1.65+0.13° 137.75+5.75°

(Labeo rohita)H Y45 R —3. SRR (2006) IR = %
SEQ00)FFE AL, B-HIRAEAINE N 0.4%H), ATLLR
2R P LI Cyprinus carpio koi)FTEE 2 [ %I (Penaeus
vannamei) 4 %, JE I AFAF (2004) & B, TRDEFHER N
T i 22 W it 2 PR T 9 P PR B kel 2 8, 4 v et
UNAYEE FURRCR . LA RGE S AR ST O 45 S E U
B-HI AT K A sy HA etk K PR

— BN A, B RN A R RN, H
I A K A 5 A6 5 5 41K BT BE 7 17 1 i X %
kAR, 2012; RFELE, 2013), B0l LIEELIA
) G S5 B, ATk 2 BIL AR B 338 17 225 T E 1 7 3R 4
J, I ELIRAR G 8 24 T 4 7 %ok B8 DA R A K g
YRR, MIfEdE T shn i A (GkAESE, 2009; REFE
4 2013), {H Takahashi Z5(1999)iAJy , 1A%} rh 68 4 F)
RS TR e — W, A ER SR ag, W
Tk v B 3R B 1 IR A A5 T S BE AR LR )
Hu, AR ERER R R, B 2 E SRR T
AR HIL, B2 shW A = v R RN G 5 B 4 T RE T BE
TG . T Klasing(1998)IAH, HfE R i &
YIS A K i A OR R 3E , E, JFREE SRR
A S 2 A P AR R s S5 — i, s
348 5 3R 114 928 1 SR A FH -5 0 R e B 1Y i 8 7 K
AT, o AR R B T #E 5 37 0 4 5 I AR Y AL
W B IR A ARCERIVER, T e s A T
RRERG, NHFERER R E R, X5
(2008) 25 T —50, DAL, I Go R 1 i 70 AN 23 3 A
S PR R S ILIEIEE, X B SR £
A KA 25 A A7 7 AN R 1) 438 o Verlhac 5(1996)
AR, I B-% B BT L9 E X IF (Litopenaeus
vannamei ) AT S8 i A KRR AN BT . 427K 545 (2006)
AN, SO B AR T LA T g 4R v R IR A B T
PR AR K, {H X % (Eriocheir sinensis)HYARE A4E KA
FHIEAII N, 3X 5 25 AR 45 (2004) X Hf 42 B (Trionyx
sinensis)Zh s BT IR 45 R —5. L, B-# BBEAY{E
A RAE IR AFAE L, X T RES R [RDR IR Y B- S v

b2 25 4 22 5 52 i H D) 30 & #4594 (Skjermo et al,
2006; ZLH S, 2011),

3.2 fARHERERAN p-F SR RN AT i 4 IR FE AR Y RS

MFESI RN EERHANE, A,
BB = R TRR(Bk 28, 2002), JEIRN SIS
BRI SARNH R E SIS Z I 3L,
FEW) o I 1 2 A AR R, AR Yt
M2 2 HE M B HE AR SE . Y s ik Z B AN R F
SN G AR AR PR SR AR AN, X SE AR L S TE I TR AR
brep et ok, B, MR Fs bR iz AR sh i
AR L 78 TR O B BB %) 38 07 HR B (] A bR 4
2007; J& £ 4, 2001; RF EE, 2013; £ E S,
2015), 17 ML H S i 40 A %) 5 3 v S AR L)
REAHOC (I ARTE SR, 2010)

202 LR B 8 2R G 19 B B R oy, A
Wi AP | AR R B A DI RE (2R 45, 2000;
BXFEAE, 2010), AT MG I R GE ik I 4 B AR
B o VRV A0 AR B0RT LUK I S ke 0 35 B 40 7 TN
e R G, S MUALAA G T BB 5 55 (5K W4T 55,
2010),  F 40 A 0 50 4 I e LA ot A, B
TE MLV PR 37 AR X E E (S5 6T, 1998)., X iR %%
(2006)HHF 5 KB, FEFERIFRL TR ES I B-HI R BE, BEAS
[ 7 3l 5 v 2 28 i 9 P 1 A B P A W A, DT
Pl AR B (K G S RE T . Muona 25 (1992)HF 58 6 HH
I 3% H s T i G PR AR AL 506 R R g b A gL H AR
EEAAROCH:, H4IMEH 2, % B Mg .
XA ] 7 SLT 45 (2010) DA K 7E TR 55 (20 1) O B 58 45
SRS AR IE B SR N T 2 o 6 174 e 40 e
R T XTI, AT RES VA R S AR

2T 40 F vT D e A AR SRR S L B
HUDL S THFERE T o 2040 MBS0 IE 18 L T AR AR X AR
FE, (HIREE AR b £ v 2T 40 i R 0 78 1k (PR I 4%
1999). Collazos %(1998)IANy, ZE45A84k . W fif4A .
fERFREARDOL | 12 SR B | PERR & 0 B RN AR} o A
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SRR LI AN E R & R AR Ak Siegel 4 (1981)INH,
LR A A iR ERes, B A B
FE BRI A S 25 ) S5 F B0 S DI RE o 2120 2
LA 2 v e Y [ A SR AL, A TR L RGBT Wk
a5 . RPUR . WERIEA RS SRS, 250
R, JFA RN AR MEE R G (S,
2002). X ZEIA%E(2006) % T, LL400H C3b ZIRIEIRF
5 T MEAIETESE E AL REFAE R E LML, 2
Y AT AR T 9k E A0 B TE 1, EL IR LA S 7y
iRe , WTAERLAAR N 5 At G 2 A i AH BLAE TR il 2 4%
1) B 251 A7 1 DO 245 35 ) T B 18 5 R 0 {4 B > B
ERG A T RGE ], MIMTELL 40 i3 2, X
AW R —8 . ABFFE, - RIS i 4 6
MY 2120 MO B i AP R A i, AR T B-
] SR B 8% o) e 8 190 A R P R R 1 A0 M A i AR R
WEZA, A3 AT FLR AL, U B B SR X T £ A A
FFN G g2 PR 45 55 5 T 2R 5 PR AR i VR, R T4
i 1 ZLAH A — [ S 2 L ) B i

I 2T R 2L A M A i o b ) — s S, Al
DIHELSE, BAREEH eG54, MW
ASEARE IR a1 = B O N 1 e SO | A0 = = 79 2
PRTA TR, S g H AR . — Ok U
ML L0 Ml 22, I 2T 86 P R K (it 2R 55
1991; KM, 2011), ARG RMFEGX—MA, H
5 AR (2010) ¢ T4 RIELE A TR 25 SR — 3

4 it

0.05% PB- IR ZH 45 A K AR AR (038 K 4R
S B A TR AR . 0.2% -7 BH A N2 o 14 T %
R SRR LG Kt PRL, - SRR 1Y
WEHBRME R 0.2%, AW BIEERMIER; FHEE,
T I I R AR R L 2 A A £ B R,
K 0.2% B SR M il 1 Y A= FRES BR A L5 A R
SRR (N
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Effects of Dietary B-Glucan on Some Growth and Blood
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Abstract The aim of this study was to study the effect of dietary B-glucan on certain growth and
blood physiological indices of the rainbow trout (Oncorhynchus mykiss). The experimental animals were
robust, with similar weight of (4504+50) g. The control group was fed basal feed, and the experimental
groups were fed basal feed supplemented with B-glucan at three concentrations: 0.05%, 0.1%, and 0.2%,
three replicate tanks for each group. After 30 days of feeding, the weight gain rate (WGR) in the 0.2%
B-glucan group was the highest, significantly higher than that of the other groups (P<0.05). Meanwhile,
the WGR of the 0.05% B-glucan group was the lowest. The specific growth rate (SGR) of the 0.2%
B-glucan group was significantly higher than that of the other groups (P<0.05). No significant differences
in SGR were found among the 0.05% and 0.1% B-glucan groups and the control group (P>0.05). The
hepatosomatic index (HSI) of the 0.2% B-glucan group was the highest, significantly higher than that of
the other groups (P<0.05). The condition factor (CF) of the 0.2% B-glucan group was significantly lower
than that of the other groups (P<0.05). After 30 days of feeding, the number of leukocytes and
erythrocytes and the plasma hemoglobin concentration were significantly higher in the experimental
groups than in the control group (P<0.05). The number of leukocytes in the 0.05% B-glucan group, which
was not significantly different from that of the 0.1% B-glucan group (P>0.05), was significantly higher
than that of the 0.2% B-glucan group and control group (P<0.05). The number of erythrocytes in the 0.1%
B-glucan group was the highest, significantly higher than that in the other groups (P < 0.05). Furthermore,
the number of erythrocytes in the B-glucan groups was significantly higher than that of the control group
(P<0.05). The changes in hemoglobin concentrations were consistent with changes in erythrocyte count.
In conclusion, dietary B-glucan can improve the growth performance and favorably change the blood
physiology indicators of rainbow trout, with the appropriate concentration of B-glucan being 0.2%.
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