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i E X B AR B B AR R T BRAR # (Clostridium butyricum, CB) %t B4 % 5
AR AR R BT RE N H R, KA 2x2 B TR, AR BRI (40 1 60,60 : 40)Fe
TERM A (0.1.0x10° CFU/kg) 4 # B Z , L B 48 2 (A& F)2~3 Ak ag e B Bl £ (R ER),
BT A 4N (AN AN E R, HENERIRF), 5 A A KM 28 (LD-0) kA m T B2
B HE 28 (LD-CB) \ & #4521 (HD-0) Fo 4% A0 T BRAR 1 20 (HD-CB) . T 10 d, E3XH 60 d. 2R K
N OHHABREFRKT £25F% B RLF(P0.05) 23 T FHRERLERAELHLEESY
W (P>0.10); 5 BZAARIL, TR A A A F-FH AN ERS T 16.29% , H ZHEIKT 17.25%(P<
0.10), Q&4 EF ik &% @ (ALB) Fo % A2 B B3 (TC) 894 2 % 3 TR 2(P<0.05) , fo ik &
£(BUN) 89 4F B K TAA 28 (P<0.05) s T BT 2064 B A2 B B85 (TC) & HAT ALK T 12.16%
(P<0.10) 423 Hp e 7 A ALFE AR L R F 0 (P>0.10) . G B A Lt e 7 I BAL AR L R &
#Hve (P>0.10); 52 FRALAR L, T BRAR A A8 S 3% MKt 74 79 — B85 (MDA ) #9 8- (P<0.05) , A 4% & o 7
A8 RAC M HACHE (T-S0D) | if A AL &85 (CAT) | 4 BhH Ik it A AL 4 B (GSH-Px) & F 69 A8 4 (<
0.10)., @ B HAFHL LA f i 92 35 AR L R F w0 (P>0.10) ; TERAR A 4009 S a3 & A(IgA) 9%
HE G M(IgM) A= .92 3% 6 G(1gG ) B AT BB 4L 5142 3 T 31.41%(P<0.05) . 21.48%( P<0.05) .19.21%
(P<0.10). OFHMAH R F EK BRI A EH050T; THRREALAGERF R ARSI RAZ
0.81 7T, % LR, AL A 60 1 40 69 B AR P AAn 1.0x10° CFU/kg T BRAR 18 *F B 3 £ 509 £ Kok
A 7 AL BB R R R T RERCR BT, B T B A . B, T BRI T AR A — AP AL e
HAHB AR TH 0 EFRET T,
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Effects of adding Clostridium butyricum to diets with different concentrate to forage ratios on
growth performance, serum indexes and economic benefits of weaned lambs
Chen Qian, Dong Airong, Chen Juhong, Guo Chunhua, Zhang Zhengfan

Abstract: The purpose of this experiment was to study the effect of the addition of Clostridium butyri-
cum (CB) to diets of different concentrate to forage ratios on the growth performance, serum indexes
and economic benefits of weaned lambs. A 2X2 factor test design was adopted and two factors were the

ratio of concentrate to forage (40 : 60, 60 : 40)

and the adding level of Clostridium butyricum

fEEmN .k, Bt RsarsmEs sz, (0, 1.0x10° CFUkg) as two factors. The 48

BITVEE . SpE&E%, 2, Mt4=2Im, weaned lambs (wet male and female half) aged
WFs B HB . 2020-10-20 about 2 to 3 months (Lezhi type) with similar

HeA . BRESWEITHIER2018YFD0502002]; 78 body weight and health condition were randomly
FREAFZFWRE “CIFFBAAIRE"[CX201952117]; 1U)IIY  assigned to 4 group with 4 replicates per group
FOIFEIARIZ E N and 3 lambs per replicate, which groups were
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the low concentrate group (LD-0), low concentrate supplemented with Clostridium butyricum group
(LD=CB group), high concentrate group (HD-0) and high concentrate supplemented with Clostridium
butyricum group (HD—CB). The pretest was 10 days and the period was 60 days. The results showed
that: D The diet of the high—concentrate group significantly reduced the average daily feed intake of
lambs (P<0.05), but had no significant effect on the dry matter intake and feed—weight ratio (P>0.10);
compared to the control group, the average daily weight gain of lambs in CB group increased by
16.29%, and the feed—to—gain ratio decreased by 17.25% (P<0.10). @ The content of serum albumin
(ALB) and total cholesterol (TC) in lambs of high—concentrate group was significantly higher than the
diet of low—concentrate group (P<0.05), and the content of serum urea nitrogen (BUN) was significantly
lower than that the diet of low— concentrate group (P<0.05). Compared with control, the content of to-
tal cholesterol (TC) in CB group was lower by 12.16%, but it had no significant effect on other serum
biochemical indicators (P>0.10). 3 There was no significant difference in that contents of these serum
antioxidant indexes in the dietary of different concentrate to forage ratios (P>0.10). The content of
malondialdehyde (MDA) in serum of lambs in CB group decreased significantly (P<0.05) and the con-
tents of total superoxide dismutase (T-SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) in
serum of lambs tended to be higher than that in CON group (P<0.10). @) There was no significant dif-
ference in that contents of these serum immune indexes in the dietary of different concentrate to forage
ratios(P>0.10). The contents of immunoglobulin (IgA), immunoglobulin (IgM) and immunoglobulin
(IgG) in serum of lambs the CB group were increased by 31.41% (P<0.05), 21.48% (P<0.05), 19.21%
(P<0.10) than that in the control group, respectively. & The daily income of each sheep in the high—
precision group is 0.50 yuan higher than that of the low—precision group. The daily income of each
sheep in the Clostridium butyricum group was 0.81 yuan higher than the price of the control group.
In summary, adding 1.0x10° CFU/kg Clostridium butyricumt into the dietary concentrate to roughage
ratio 60 : 40 has better effects on growth performance, serum biochemical, antioxidant and immune
functions in weaned lambs, and it could improve economic efficiency. Therefore, Clostridium butyri-
cum could be used as a new probiotic preparation in weaned lamb production.

Key words: Clostridium butyricum; concentrate—to—forage ratios; weaned lamb; growth performance;se-

rum index;economic benefits
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USINT R MR A RS HE o B A W i AR A PR R L AR
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LEAE HLBIARTR, HARTE S 438 T AR CR IR 22
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1 MEEH*
1.1 IR

IS TR A I 4% 55 A Y RH A BR A )
St Sy iEEhAS ], i £=2.0x10° CFU/g.
1.2 T

IR A 2x2 B Pk 50 e 31, A H RS RL
(40 : 60,LD 5% 60 : 40, HD) F1 T B& 42 1 s i 2 (0 &,
1.0x10* CFU/kg, CB) FPHIR Z , 1545 48 H (A REEF)
{at BN DAL (4 2~3 H IR 2R LR R ERD) 5%
IREREHL N 4 AL BRA, A FRA 4 A B
A3 HE, R 10 d, BRI 60 d. BAGKEG T
LEIIE IR

®1 RKBZHHFE

LD-0 ks 4 (40 : 60) 0

LD-CB  {ik#&4H (40 : 60) 1.0x10°

HD-0 =k (60 : 40) 0

HD-CB k4l (60 : 40) 1.0x10°
1.3 50 H AR

225 NY/T 816—2004C 1A -1 7 Ar v ) i il 4= 1R
SRR, ph DU = R AT BRI A, A A
» 08

BIKFERR2,
K2 AREBAERAT (FHR AR

JFURHH (%)

K 22.00 37.00
TR 4.00 6.00
M 6.00 9.70
biiE 2.00 2.00
WERE# 2.00 1.30
W K 30.00 15.00
EHfE 20.00 19.00
fE7e 10.00 6.00
RIS 1.00 1.00
R A5 0.50 0.50
fih 0.30 0.30
Tk =40 0.20 0.20
TR 2.00 2.00
&3t 100.00 100.00
EIRKF

W5 (%) 91.17 91.25
THALBE(M/kg) 11.03 11.51
FEE 5 (%) 12.98 13.52
HLAE 5 (%) 232 239
PR IR AR 4 (%) 25.02 22.14
PR VR ET 4t (%) 17.34 14.89
5(%) 0.80 0.81
(%) 0.45 0.41

T L BT SRR 54 - Cu 500 mg.Fe 1 500 mg.Zn 2 500 mg.
Mn 175 mg.Se 15 mg.T 20 mg.Co 15 mg.VA 4.0x10° TU,
VD, 1.0x10° IU \VE 2 500 1U;
2. HALRE A TSR, A S A S

1.4 FREMH

PRI AT Pl R T T AT AR AL B, R BE ORI [R]
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FREE G5 2, PB4 D 28 SRR A T LR T 4 3K
Mo R0 ) R Pl K T T, E SR T S <
FIHTEMIEFETAE . FEK09:00 11600 fRl MK,
H R EFROK
1.5 EFRbR B vk
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¥ H B E (ADG) ¥ H >R & & (DMI) AR H
(FIG),
1.5.2  MERAEFFE R E

FEIEEIES 60 d RIA AT R4 FEHLEE 6 H 2%, iF
A7 SR k25 B R AL 10 ml, A O AL 3 500 r/min &5
315 min, 70 ML , 35 F-80 CARE VKA P-AF, FF
DN I 775 AH DS FE AR
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Mg A b 38 b5 < 2R FH 4 8 3h A= 4k 2 B A2 (BS-
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) S IR R A AL s A T (T-S0D) (T —
[ (MDA ) (28 6 H K A AL P (GSH-Px) (3 AL A
fifi (CAT) K Pt EALRE S (T-AOC) , I 5E A PR+ 511
S R T

LY S EFE A « R FHEERE T 922 43 B Ao il 32 (ELI-
SA) I E I35 H TgA TG TgM 2 2, #6038 70 4 24 1
T iR AR A R A

a I SILIAO GONGYE
1.5.3 &FRsiTE

Z iR AT

2245 O0) =T34 H HE T (k)6 - B Ot /kg)—
S H R (k) < BB (I0/kg)
1.6 Bdwsrtr

IR I8 B s H Excel 2016 JEF7%#5 8, F SPSS 18.0
A TR 285 22500, B o I B R 456 H AR
FLECAN T ERAR B AN K LA K — 38 2 [ A, 447
165 3 B AR, A LSD £ 8 He s ik b 47 8 3 G
55 SEHRLLOP SR 22" 2R | P<0.05 FRoR 2 5
3 ,0.05<P<0.10 KA .,
2 HF#R
2.1 N[EDRSHL LG R FR s i T i TR0 W i3 26 =R A
K AERE M

3 ARHLIL B AR e T BAR X B A A KRR Fh

\ LD

| e
IR (kg) 16.16+0.83 16.18+0.91
K (kg) 25.24+0.95 26.81+1.11
1 H 1 (ke) 0.15+0.01 0.18+0.02
) H R E e (ke) 0.99+0.07" 0.96+0.05"
L 6.54+0.35 5.42:+0.49

HD Pl
Xt R | CB  DxCB
16.17+0.89 16.16+0.72 098 099 097
25.99:0.89 27.51£1.05 074 016 048
0.16+0.01 0.19+0.02 072 007 041
0.89+0.04" 0.85+0.02" 004 085 067
5.44+0.58 4.49+0.47 0.1 0.08 049

VE : [FATEER A bR/ NG RS R BRI T B AR T 19 22 53 .35 (P<0.05) , K5 - B ) e m ATORS 2L T o G 21 2 5 i 35

(P<0.05); R,

HR3MTLLAE N, BB AR H R R
FARTAE AL (P<0.05) 5 T RM W A $2 4 56 2 1
H 345 (P=0.07) PR L 8 35 (P=0.08) . [A]HT,
FEEFAERMERE i, H RO HL L RS N T BR AR 1
ZIBAAAESL HAEF (P>0.05) o
2.2 AN[FEPREHLEL HOAR a0 T BRAR B T T 40 25 2
AR PRI

ME AR, EAEHPALB TCH S HEBES T
A& 2H (P<0.05) , BUN %) 75 i I & K TR 4 (1<
0.05) , FAG 4 26 L H A M TS A AL S BCS IRRE AR EE
ZRREE (P0.05) T FRAR X262 1 7 A1k
FEPRESTC 2 S, (EA BRI G S I TC iy (P=
0.08) . H HURSHL LA T BR MR B X T I3 A fh 6 b
¥ HEAER (P>0.05)

R4 REAFHLIL AR T R A T B AR B AT W73 £ 3F o i A AL IE AR 6 %ol

LD

|
R

68.21+1.08

B H (TP, g/l) 68.55+1.67

145 11 (ALB, g/l) 28.03+0.63" 28.45+0.58"
EREF(GLB, g/l) 39.98+1.09 40.11+1.24
AR EEREHALT, U/) 26.81x1.11 27.02+1.45
A HEE R BHAST, U/) 106.35£9.12 102.00+8.11
BRPERETREALP, U/)  473.25£23.02  498.27+19.31
ZBEHIH(TG , mmol/l) 0.25+0.04 0.24+0.03
JSUHFEEE(TC, mmol/l) 2.41£0.19" 2.09+0.12"
FLRRMGEABH(LDH, U/l)  434.23217.51  428.81x14.12
JRZ (BUN, mmol/l) 7.79+0.23" 7.53+0.16"
Hi 2 $(GLU , mmol/l) 2.05+0.13 2.21+0.22

Pl

XA CB  DxCB
68.43+2.30 69.02+1.56 089 065 096
29.58+0.39"  29.89:0.55" 004 081 038
38.68+1.39 39.21+1.23 063 083 081
27.71£1.34 29.37+1.41 036 059 068
113.78:9.24  108.06+7.56 063 073 088
499763132 541.71+22.64 048 051 085
0.27:0.03 0.260.05 024 049 092
2.85+0.18" 2.53+0.21* 003 008 076
452.10£16.81  438.05+19.09 061 073 087
7.03£0.21° 6.68+0.14" 003 023 071
2.23:0.11 2.51£0.19 061 058 083
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2.3 RIRDRE R G HORR A a8 0 T AR A 6) T 7 22 2
TP TR R

¢ 5 AL, HARRSHLEE X S62E T-AOC . T-SOD
MDA . CAT GSH-Px ¥ JC & 5 i (P>0.05) 5 T FRAR

T A $2 55 T-SOD ., CAT . GSH-Px Y 75 5t 1 #4 # (P<
0.10) , BE & & FRAIK MDA (19 7% & (P<0.05) , {H H #RKS
R LU R T R AR VAT A 1375 Bt S A8 AR T8 JC BAE 80
(P>0.05).

RS RFUHGEIC B e T B A AT BT A B e AR AR e oh
I HD Pl

LD

X I ZH

| xim D | CB DxCB

SBTEALREJI(T-A0C, U/ml) 5.7620.56 6.18+0.51 5.83+0.49 6.15+0.32 0.89 0.19 0.85
BB E L AL RE(T-SOD , U/ml) 232.12+13.65 265.19+15.99  226.75+14.16 253.87+12.22  0.66 0.06 0.96
N (MDA , nmol/l) 3.1320.32°  2.810.51" 2.88+0.38" 1.97+0.46" 0.11 0.04 038
1A AL SUBH(CAT, U/ml) 1.91£0.15 2.31+0.19 1.86+0.16 2.63+0.13 0.68 0.09 0.57
AW L EAL B GSH-Px, U/ml)  33.53+1.05  39.86+1.65 38.14+1.19  45.45+1.31 021 0.09 0.89

2.4 ORTEPREAL L H R a8 i T B M B Xt T 403 205 2 1
B HIERERRI

2% 6 AT, HOARRE KL EE G 26 2F LT 12A L 1eG .
IgM & 925 5 R 58 25 (P>0.05) 5 111 T B AR 1 41w If.

126 7 0TS0, AS RIS ML B H ORI 3R 45 28 Bl 25
MZEAK HEAEAMEIA LR S5.2950/(H - d),
TRAF A 55 0.36 JT/(H - d) s T FR 1R 1 20 1Y 28 % A 2 3K
XTREZL T 0.81 J0/(H - d)e TEAH BRI AT

T TgA FllTgM A9 35 B 8 T IRAE (P<0.05) ,1gG &% ARZER R T, 3 4 4L FIEORE 25 0% 5 R B4 43 531
EAE TR AR BEE(P<0.10), HFHXF LM 2.48 Jikg F12.35 Jikg, T B A8 34 30 Ji/kg 11

T BB AR & B AN AE S HAE T (P>0.05) o
2.5 ANIFPRTHLEE FAR A dsin T mp i i W % 6 - 22
TR AR R

B HD-CB A Al $RASR KI 453825, 3.55 t/(H - d),
. LD-0.LD-CB.HD-0 44> 9l 4% & 7 1.31.0.51 .,
0.82 7C/(H - d).

RO R EHGHLIL BAR P A T BRAE *F i 2 i SR 4R

RS
|
|

Xof HE A Xt B
IgA(pg/ml) 11.24+0.94" 13.51+1.05* 11.39+0.96" 16.24+0.83" 0.39 0.04 0.44
IgG(mg/ml) 0.41+0.05 0.48+0.04 0.42+0.06 0.51+0.03 0.85 0.06 0.21
IgM(jg/ml) 113.47+5.13" 125.92+6.39* 110.08+4.92" 145.66+6.04" 0.35 0.03 0.25

RT  RRALIL B AR T A T BAR AT B £ F R R 0 h

T HRER Tl B AR Tl b A X H B HEIRA 2R
[kg/(F-d)] Ot/ke) E/(R - d)] [ke/(H - d)] [TE/(R - d)] e/ -d)]

H AR A H
LD 0.98 2.35 2.29 0.17 4.93 2.64
HD 0.87 2.48 2.15 0.18 5.29 3.14
TR
0 0.94 2.39 2.24 0.16 473 2.49
CB 091 2.44 2.20 0.19 5.50 3.30
DXCB
LD-0 0.99 232 230 0.15 4.54 224
LD-CB 0.96 237 228 0.18 532 3.04
HD-0 0.89 245 2.18 0.16 491 273
HD-CB 0.85 2.50 2.13 0.19 5.68 3.55

T IR A% 2 30 T0/kg A, TSI AR , AR SA AT SR

3 it RAEREATRZ
3.0 ANFPREHLEE HAR AT R 0 Wi 3 505 A I8 S S A s R A A B P, B
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A FEHLTC E H RS FE 50 KA s A K T R Y A
FEL DR BE 8 il 38 2 2 FELEG | 2k 9 0R  VRE % pH A
AR E R IX R AR A0 B R EE MR &
H e, AR NP X R AR T8 4 gy, Py
W36 S PR AR T Ak I SORIR FH B e A RR L Al
WEERL 22 (APHELARE S T TR 2B KR 5 MR e
R R AR T, A B DS TR X S I 44 3 W9
BRI 2R B BAT R IEVE R, [ Be N R ReE  b 5
A A G A RS A A R DL B2 (G B i (EORS RLRDRL
Fb B4 i S5 MR LI B DY PR B BT L T RE A,
T SRS & B R HLEE 40 ¢ 60 4TI A R
FEH H B BT RS RLEE M 60 @ 404 (HT R
ERAEELNZERARE . GE YT T AR
KL (40 1 60,50 : 50,60 : 40) EKFEFFHEI R4
H AR A 40 2 A PR B R 2 ), 25 55 B, ) ARA
HLEE A 60 © 40 ZH AR (1 V-1 H 1S 8 0 2 5 TRPHLEL
H40 1 6041F150 © SO, A S5 S A HT A MBS
SEREAR — 50 KR 60 1 40 4L E P H I E
f TREHLEE 40 © 60 4H o FEASS thidk A PR, Bl & K
BIKSE-F3E N, W 262 1 735 HOR & it SRR
G, GFAE IR E IR SRS S RS X T
REJE SR & N e PR TR 7 R G0 TR R i (R 45
AR AR = T H AR ARSI ROK AL A i
T T Sh )8 ST B (a0 2 1 SR £ o il 4 A
IR B i TR

TR PR TR RETE 1 1 TR, a8 A 3 e R
TR e sh ge R4 S s AR K e RE . KRR IE R
B, FE AR TR TS0 T R AR TR T RS AT W T T A
AR S W R ) H I R AE Y H R, B
(N RCE NI S ) AN - i il 1 S
MR 2.0X10° CFU/kg T B2 R T RE i 25 45 5 e 4
W 2E 0 SF- 34 H 486 RRDR G L RCR | BRI TE R .
SR , Zhang SE>F1 Amerah SF™ 5T H 18 , FRIAR Hds
TERRR TR ZE IR X sh W A K M RE I 4R R E B R
Wi AT UL 2 A o 0 8 R 32 T Rl L s A 2
ARBEUA T AR R S N R A5 . AR 2 R o
XA, TR EAMFHHSERES T
16.28% , FLE HLFEAIR T 17.28% , 525 St B 5 4%
REA—F, TR R BEFE & G - e i HL
ARSI TR T RRAR A A TR BRI Ja ™ A )
Yz —, TR N e e kgL sk & & S8 hne E
FE RN RE LR N R, R T R R

B FEEE WZKE , FmUcEIUARTE LD a8,
e S A KM RE s 1Ak, TR B 7E I 18 b & 8
e Z A AL R A A AT 2540 5, RERA M 20 H AR
Hh X LB BILAAR T Ak 1 T 5, 2 0 X6 5% 43
b, JE T s R R L AL R
3.2 AN[EPKGHHL LG FORR s i T R mR b 0 T 5 255 2 1
AR AR
I A AR BRSSP 8 = T A A L
TR EREE V7 BRI 25 A F b, o ik
TG PR B AR AL R 2 S ) AR E B A ) 2E R R . GLU
e IHLIARRE B Y R bR, AR A Sy
FEIEFAEIEEN, B2 W% 25, mkd
GLU & it i TARAE 2, R W1 = A 2 H L g it FH 5845
RAGH &, ST N RF R 45 R — 5. SR 58 &
B, s A AR S PR K AL & PR 22 | i Bk
R . TP A ALB J2 IR 28 11 5T & B RE ) Y 5 2 4
P, FLUR B BB A5 S AL A S 2 AL RER A AR 11 0T A
SRR IR 5, BUN A i LA s g A e ik
P VA ) SR b, R @ I S A 1 IR e ) 2
J LR, SRRV G R, B HORRRE AL L 3%
I, AR LRI ALB A A a3, B e s S5 Om
FER I AR EINE GLU 75 8 Ff 2 T Bk R EL 932 5
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