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TEREX AGE =R AL A mR
1S L T e 1Y %2 i

BARAR JAGEE TRIERR KENR A
(WA 2B R 2 B - S 22 B, WiV 3 & b (o A 2 e B 9 0 oy P B R P 3 B S S B ==
Sy B IR RS I AR VT A TR SE 8 %, IR 26 311300)

W OE. ARBRFEMRTRARA AT EFEAE A SRR Hrm, EI 360
PN 1 B Z K A AT AL 3 A, R A RA RAEFARTRARR LA,
BUSAEEL BANAEHELI15RY, BAFREARAEZLAM AR A FTHAFRERBFR+
75 mg/kge FFE, TR A AR A B AR+500 mg/kg TR B (F H 4 1x10° CFU/g) , X
Bedgh42d, HREAW. ) SHBRAML, TRARVUABRE BEERLEARERERS
(P<0.05) , AL 24 h #9 4 iAo pH B 53 55 (P<0.05) , AL E O RAHIEH A TR H R G
(P<0.05) , AL 24 h ¢ 72 FEAA Ao R Ak B 4K (P<0.05) , L E 30 B AL AL /1 VA R %A R
Ay AL B Fo 5 B KA B A B E M R F I 5 (P<0.05) , AR — 848 2 F KK (P<
0.05) , MLz B F B2 X B F 2(Nrf2) (BB KT B Bs 1 AR ALY E AL 1 fodsr &
A48 1 4 mRNA xR 232 FR 5 (P<0.05), 2) 5 AFHMmk, TR B SR K
MAZEBNKEZER(P<0.05), Z LR ARAMTRRATRZAERE, HEEFHRE
Fo S I B S S, 807 Nrf2 43 5 18 3848 % AR B 69 KA 3SR IL M L AL dt R A T BRAR B TR 4

A THERDER T RBEAR,

KEW: A, TRRA; BEFER, AR RAKS R, HET E2X AT 2

& 5% 5:5816.7 XHEkFRIZAD . A

Bifi 5 2 At 2 B PR % R RN R AR TS KT Y
Hisfem, & i e SR mzsex", &
Wolk gt A= R A, A5 Pt A R 0 i H £5 28
RV (VRS N TR S 91 B2 B AR NG N V- WAl L E /17
B AR REH 2020 4E 7 A1 B, R
AR 11 TR v B 2 US4 AR K 2 DR R
9115 | RN I A S LN " U E i A = X A7 BT Wy SR 1 3
ENCI=

LA B S8 Ak 07 R 25 2 2 e L PAR) o5 JB ) ol 282
RZE, RN, L35 (ROS) H i 3 136 P
ZU(RNS) [ 3 197K F 5 T WL 1 5] 5 K7
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TERESE T BRI R X 1A 3G J& SEPERE LA il B TR
LT REAN Nrf2 18 i FH 5 A 2 3k B 520, A 1) X8
JULPA ity Joi0 9 e80T R AR T A A o 14 7 ] i A3
s

1 #MR5FZE
1.1 RXIe# R I % it

PEHL 360 HAdRE ARE ISR 1 H 24k 4 0
(AA) HEPE ARG BEAL ST M 3 4, 3 5] g % BREH
PARAMTRRAN, BH SN EE, BT EL
15 HXg, Xf A Ty A R IR, iR
LA MRAE ot A R SRR AR TR AN 75 mg/kg &
B (W) AUARIAR ) T PR AR Te 41 ) MR AE TSPt AE R
FERMAERR T AR N 500 mg/kg T R R T ( H W IT A
AW BB A BR A R R L TE T B 1 x
10° CFU/g) (Rl . JE Al 4A] # 2 B8 NRC (1994.)
B AR B, FLA N R KO LR 1, AR T
Aok, g 42 d,

®1 EREARAMREFKT (KTFEM)
Table 1 Composition and nutrient levels of

basal diets ( air-dry basis) %

1~21 Hig 22~42 Hik
1to21 22 to 42
days of age days of age

i H
Items

JEkl Ingredients

FE K Corn 52.50 54.00
. H1 Soybean meal (43% CP) 25.00 17.00
1k K 5. Extruded soybean 4.50 3.50
TR K AT %4 DDGS 8.50 7.50
KA Rice bran 6.00
FKEk ) Corn gluten 2.00
KIZH Soybean oil 1.70 4.60
%) Limestone 1.40 1.40
TH

i?rienjii soybean meal 2.40

WiiRAl Premix" 4.00 4.00
A711 Total 100.00 100.00
35K Nutrient levels”

RiHE ME/(MI/kg) 12.23 12.91
HEH BT CP 22.02 19.11
# A& EE 5.50 8.60
HHETR Met 0.54 0.45
EAER+F AR Met+Cys 0.88 0.74
Wi Lys 1.18 0.97

k1
5 1~21 Hip 22~42 HiR
1to21 22 to 42

Items

days of age days of age
2R Thr 0.86 0.71
BRAM Trp 0.23 0.20
£5 Ca 0.82 0.73
B TP 0.65 0.57

1) R B A 5T 58 A 2 it The premix provided the
following per kg of diets: VA 10 000 IU, VB, 2.2 mg, VB,
8.0 mg, VB, 40 mg, VB, 4.0 mg, VB,, 0.013 mg, VD,
3 000 IU, VE 30 1U, VK, 1.3 mg, /=42 biotin 0.04 mg, I
2 folic acid 40 mg, D —iZ /& 45 D-pantothenate calcium
10 mg, MM nicotinic acid 40 mg, 5 fLHHK choline chloride
400 mg,Cu 7.5 mg,Fe 80 mg,Mn 110 mg,Zn 65 mg, L—#fi
FIR(1~21 Hi&) L-lysine (1 to 21 days of age) 3.4 g,L—
HE R (22 ~42 H ) L-lysine (22 to 42 days of age)
3.5g,DL-%H & R (1 to 21 days of age) DL-methionine
1.5 g, DL-E A R (22 ~ 42 H ) DL-methionine (22 to
42 days of age) 1.1 g, 4L NaCl 3 g, f1 ¥} limestone 14 g,
AR J AT #) zeolite powder as carrier,

2) R fe o TR, Fofh oy SC{E . ME was a calcu-

lated value, while the others were measured values.

1.2 AFEE

R TE WL 5 AR YR R A A R vl 58
FeHb AT R XS SR TR — &N, B EE 1
56, AR E KK, 24 h EIR, LIEE il
SRR B it e g% Bl R e TR B U R R
SR
1.3 #Hm*i&E

R 42 X, DVEKE MR 2 ERE, b
Ja , B A O KRB AR IE B 8 HRK B Y
(FAEE 1 Q)28 12 h J5 B REE, JB SR
B FOR IS XY AT 43 0 PR EE 10 S 0 R 4 i i o
K Ui - RO S8 g JUL 7 JUL ) g J 9 B8 (g -
GETRAL ) 1 R 0 JBEJRE (N AR ERED £ 1) 1 9 5
— UL B 2 M B ik, I 0B R Bk R A6 ) Il
Ko R RIXG I A2 B ILFR B JS T IR T R
W, SRR A ) ey LA o FH W R 3 VR S B T -80 €
UKEA T ARAE , T J5 308 B A 27 1 R 4 Ak )
RERTI
1.4 FEHR&T
1.4.1 JB=A1ERE

JE SR (%)= (JBARE/SAHIAT ) X100

VA (%) = (AU /SRR E ) X100
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FILR (% )= (M LR/ 4= B 5 ) X100

MGG (% )= (RN / 2 ) X100,
1.4.2 M UL PAT B AR B AL 27 B0 DN o

AR Liu 55 R 1 73k 20900, XoF PR X8 i L Y
52 (L") L0 (™) MIEEE (b ) ] i K4
g FREMKLL XSG 45 min 1 24 h 1Y pH #E4T
MR, WL A e 22 (CX0857, ColorFlex
EZ ,HunterLab) il & , LA pH {2 WLIA & H
B, #% B9 pH 11 ( HI99121, Hanna Instruments, Inc.)
D o B LR o AR 27 180 o3 BRI K 43 CRLAR BT
U AR 3 2 5 1Y 0 S 2 IR 2 4 B K A
YET HEAT IS A Y 32 A B A R 7
X (SOX406 , ¥ REAL &% e 0y A BR A 7)) L A 3lE A
L (HEME KDN-103A | |l £F R #8 A RS #) |
HL AT XU 4 (101 -8, 1 1R SR AR AN R A PR
Oy El) FFE 41 4k B 5 45 (SX2-4—10NP, J JH i
FeR AU A FRA ) 55
1.4.3 M Lye DRl &

B 0.15~0.20 g ML ZIRE 5L T 2 mL 2) 0K
B IEImA 9 f5 AR 1Y A B AR K 55l K

B AR TR, F 21 3% 4% ( DS1000 , W0 16 3 B} 75
P TREARARAA) #EATSK MG
4 000 r/min 4 CE& > 10 min, B _EE R T-80 C
UKAR PR o 4 BRI 3 3510 &5 (0 1 g o s A
A T AR ST I ) U0 BT A5 A U A DA o 1) A 4R
{1k HE 77 (total antioxidant capacity , T-AOC , Fe™ ifs J&
) AR A AL ¥ B K B8 ( total superoxide dis-
mutase, T-SOD, 2 it ¥ ) | i % b & M ( catalase,
CAT, SR B 1k ) A e H Ik i 480 16 %) it ( glutathi-
one peroxidase , GPx , B¢ Hb (432 ) 1% 14 DA M 7 8%
( malondialdehyde , MDA , i {4 2 b Z R ¥5 ) % &=,
2% Torahim 45" H 38 19 775 4R BRI X kg AL
RNA #4755 si 0, A1) 2 o e il 37 60 T 7
P A A &3 I ——Nif2  Kelch £ 35 5 & 7 B A
X M 1 ( Kelch-like ECH-associated protein 1,
Keapl) .GPx1 AL Y1 AL 1 ( superoxide dis-
mutase 1,SOD1) i %A 1k ¥ B fL B 2 ( superoxide
dismutase 2,50D2) .CAT FlIfil £1. & %5 [ 1 ( heme
oxygenase 1,HO1) i) mRNA X &k &, H#Y
K51 r 5 L3 2,

&2 HHWEBESMFT

Table 2 Primer sequences of target genes

H Y3 A TS ii1EY] NI
Target genes Accession No. Forward primers (5'—3") Reverse primers (5'—3")
A A
j\%f[;l T E2ZHRHT 2 NM_205117.1 GATGTCACCCTGCCCTTAG CTGCCACCATGTTATTCC
7
Kelch #£ ¥ & & H bt
FXEA 1 KU321503.1 GTACCAGATCGACAGCGTGG GGCAGTGGGACAGGTTGAAG
Keapl
A e H ko %Ak
Yy T 1 NM_001277853.1 CGCTACAGCCGCCACTT TTCGGAGAATCCCACAACG
GPxl
k) I
iﬁft% B 1 NM_205064.1 TTGTCTGATGGAGATCATGGCTTC TGCTTGCCTTCAGGATTAAAGTGAG
A A ALY fi
Sﬁéﬁgh% St 2 NM_204211.1 CAGATAGCAGCCTGTGCAAATCA GCATGTTCCCATACATCGATTCC
i EIEE
Zji e NM_001031215.1 CGTTGGCGGTAGGAGTC CCAGTGGTCAAGGCATCT
ARAE1
IJ]EIHOJI:% AL NM_205344 GGTCCCGAATGAATGCCCTTG ACCGTTCTCCTGGCTCTTGG

1.5 HUBESIT O
I K4 % ] Excel 2007 #E174) 45 52 3 F
FH SPSS 21.0 3R T80 o4, R BIN R  #

(one-way ANOVA) #1722 57 B FEK K, IR
Duncan [GiEHE T 2 & LB K50, 45 S H - 24 {E
PHEFREIRE R, P<0.05 R EFBE
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KL ARG JB 52 R v fi AN B i s 8 I 3

2 & R $ 1R (P<0.05) o PrA R FNT WAL B 4[] A 3G R
2.1 TERRE XS A5 E =R R AT H R SR A i R JILR R ILTE] AR 1 5E G

H3E 3, S5 IRAME, TIREEARN  BFEZEF(P>0.05) , & 410 K X1 25/ T i
KHE B R R B E R (P<0.05) Ptk WIRESHIREEZSR (P>0.05)

®3 THRREXNABEEMEENZE

Table 3 Effects of Clostridium butyricum on slaughter performance of broilers

X HE 2 biERA TIRBEH
T H oo . ‘ P1H
Control Antibiotic Clostridium butyricum SEM
Items P-value
group group group
K # Final weight/g 2 510.46° 2 626.91° 2 659.95 26.01  0.040
J& SEFR Carcass yield/ % 92.05° 93.42° 93.52° 0.28 0.045
4V iE 2R Eviscerated yield/ % 70.72° 72.18° 72.24° 0.25 0.011
B L3R Breast muscle yield/% 30.37 31.44 31.13 0.57  0.751
JEJIE*% Abdominal fat yield/% 2.38 2.58 2.38 0.13 0.776
HILIE] G V5 96 B Intramuscular fat width/mm 12.64° 15.91° 14.23* 0.49  0.016
K F BN R EE Subcutaneous adipose thickness/mm 6.52 6.37 6.93 0.24  0.631

[T H A AR [ - B 878 22 7 B3 (P<0.05) MR F R B F 8RR 2 R A B #E (P>0.05) . TR,
In the same row, values with different letter superscripts mean significant difference ( P<0.05) , while with the same letter or
no letter superscripts mean no significant difference ( P<0.05). The same as below.

2.2 TEEBEXT A IS AL A & R &I 0.05) , LB )G 24 h i L™ ZEZ ik B &
4 a0, SXHBAMIL, TRZHEH N FEAK (P<0.05) o T FRAL B0 A WS i JL 2% & 0 2k
Mol JE 25 24 h /) a™ {E A pH . EH#H & (P< FETIAEZRL(P<0.05),

F4 TEBRREX AL &R

Table 4 Effects of Clostridium butyricum on breast muscle quality of broilers

X B 2H RN T]mBRwA
i H e . . PH
Control Antibiotic Clostridium butyricum SEM
Items P-value
group group group
B L* 41.31 40.01 40.34 0.85 0.824
45 min A .
. P a 19.70 20.15 20.21 0.49 0.908
Meat color at 45 min
R b 16.94 17.59 17.26 0.36 0.780
ZE LT 40.20* 38.70® 35.68" 0.77 0.043
24h G 5 a” 17.86° 19.59® 21.35° 0.57 0.036
Meat color at 24 h ety ’ " - ' ’
R b 29.61 31.13 31.14 0.66 0.574
. pH,. ... 5.93 5.98 6.07 0.03 0.141
P PH,, 5.65" 5.80" 5.99° 0.05 0.023
iR €N 24 h 3.06 2.95 2.71 0.11 0.396
Drip loss/% 48 h 6.32 5.98 5.63 0.19 0.350
ZZE IS Cooking loss/ % 31.69* 28.37° 27.38° 0.71 0.026

2.3 THERE X ABHALE ML ZER S B E0E PrAZE A WG RV B A S R E RS (P<
% 5 Al SXF AU AR HE T R AR v 4H TR WY 0.05) , 4521 [8] A XY i ALK 43 A L9 UKL K 43 &
iy FLREL B8 11 J5 ROREL A 5 % 12 o 2 42 %5 ( P<0.05) , HE TR EER(P>0.05),
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Table 5 Effects of Clostridium butyricum on conventional chemical compositions in breast muscle of broilers %
18 4 i 4 A kA T 4
5iH POpiEE| i‘mi%iﬂ T@M&E}ﬂ . P
Control Antibiotic Clostridium butyricum SEM
Items P-value
group group group

7K43 Moisture 74.25 73.69 73.27 0.27 0.354
HHLY Organic matter 23.25 24.09 24.52 0.27 0.147
ML 5 f Crude protein 19.53° 20.64" 20.52° 0.20 0.038
HLAR G Ether extract 2.08° 2.39% 2.58" 0.08 0.038
F K43 Crude ash 2.50 2.22 2.20 0.08 0.205
24 THERENABEASTELIIEENZN KA XL T-SOD i ¥ 1 2 42 & ( P<0.05) , /i

6 AT, SRR L, T MR AR B I 3 ik IL MDA 1 0 Z K (P<0.05) o 4% 20 8] 3 XY iy
Il T-SOD #1 GPx i 4 F1 T-AOC & E #/ (P< L CAT LR #2255 (P>0.05) ,
0.05) , g JLMDA & & I Z K ( P<0.05) ; b=
R 6 TEM BN A G R AL E AL TheE B B2

Table 6 Effects of Clostridium butyricum on antioxidant function in breast muscle of broilers

X} HE 2H AR TRREA
miH o . . PH
Control Antibiotic Clostridium butyricum SEM
Items P-value
group group group
SOl A ALY B AL B T-SOD/ (U/mg prot) 53.46° 64.15" 72.34° 2.41 0.002
N 1 MDA/ ( nmol/mg prot) 1.64* 1.23° 1.03° 0.08 0.003
MPUEILEE S T-AOC/ (U/mg prot) 0.59° 0.66™ 0.73° 0.02 0.024
i EALE M CAT/ (U/mg prot) 0.45 0.57 0.59 0.04  0.260
2B Mkt E AL GPx/ (U/mg prot) 15.79° 17.12° 19.32° 0.54  0.018

25 TEHREMAGKRANMEAEXEERRIZEN M HOl B mRNA X KRB B EFR S (P<
=AU 0.05) , T PRI 41 A XS Kl Keapl ) mRNA A
7 A, S IAML, TRERELAN XK EDERTHAERA(P<0.05), S4lE A
WL Nrf2 .GPx1 . SOD1 Fll HO1 ) mRNA #IXt % WML CAT F1 SOD2 ) mRNA FX§ ik w0 B %
B R ERS (P<0.05), Keapl B mRNA MXf#£ 225 (P>0.05),
ik i B F FEAR(P<0.05) s P04 R 24H A g LN 2
*®7 TEREWHGKARESAHELEERLHEMN

Table 7 Effects of Clostridium butyricum on antioxidation-related gene expression in

breast muscle of broilers

SH X} HE 26 EiiNace ¥ | T]mRmA Pl
A Control Antibiotic Clostridium butyricum SEM
Items P-value
group group group

BT B2 AR F 2 Nif2 1.00° 1.55° 1.67° 0.11 0.016
Kelch #EHE AN A REH 1 Keapl 1.00* 0.89" 0.55° 0.06 0.006
A EH R AL YRS 1 1 GPxl 1.00° 1.30™ 1.56° 0.08 0.014
ALY ALHE 1 SoD1 1.00° 1.32% 1.67° 0.10 0.015
ALY LS 2 SOD2 1.00 1.41 1.50 0.11 0.159
I E L EE CAT 1.00 1.40 1.50 0.13 0.250

MR AAM 1 HOL 1.00° 1.58° 1.58* 0.09 0.007
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RIS 1 S
3.1 THRBEXNABEEEENZM

WFoE R, AT TR MR N 1% T TR A% B 1Y) 1]
FEAE 35 48 W A S 2 HO i, S TR R
BRI 4 R B 3% B OREEE L W R AR 5
FRFGE B, AR AN I T R M TR AN A R 25 AT TR
AR WA IR T R e K e
RIS B FT WY, T MR AR TR AT 3 A 9 T A X R
2 OHRIR R A KR B ISR 8 R A
PR R i 2 R KT I A R g A AR
Yok R R MR N 500 mg/kg T HR AR H AE 15
RS RS R R E g S 3 A i R LA A
0 e, 3k 5 T A4S R — 8, X REE TR
PRV AR AR ) T PR B AR E T XU AT T L FLRR
PR RN ZEAT B 45 0 3 A 25 DRAE 1) 34 2, DT A2 3 )
YIBLR XT 78 25% W T 0 A R A, 42 8 B SR W TR Y
AR PR cE S Y A KR AR, AR
R PrAERAM T RREAZ RN KE B
SR VA ML R A UL BRI S R R
N NR NG R ¥ T W35 25 5 PR T AR W AE R
PLAERBRSH TSRS E 2T EA R
N T TT
3.2 TEBEXAXGHALA SRS

PR B A R — A5 bR, R T MR 4 R
TR BT N BT E IR (LR AR T 4 AT
AT, BB T2 S R A 5 Joi 1) 0 2 8 s T2 A 5 (k|
pH il K 154 2% | 2% 28 B0 Ok 2 O ST FEAILIA
EEEM e, — L AN, 2 B L PR A B0 e
EOWURAR R, RBTRRGT s a ™ (EBR &, 378 LA B
L b (M, R LA Bkl pH X
WUPR B e | ZR 7K 3 KUK | 0 R S5 3R 34 45 52
M), 2 A R PR A — A R AR LA ROk
J1— A8 LA R PR K B8 T, 35 FH I 7K i 2% A
R PNRRIATVPAL . T K0 K 248 LR A
TIVERF 582K 00 WA i, 7% 28 0 2K W2 46 L IR 7
B RO BUR W E 4 b, A LAY
TH K N 2 2 R A, R oK s AR
WA R B, RN I T R AR R S PR AL T RS
FMLZEZ R 24 h 19 L7 fH, W358 T ML
24 h 1 a™ {EA pH , #2278 T R B 1T A R00E A XS
W LA S s, TR, SR RAM L, TR WA
PRIXS ik JIL 7% 28 401 2K Wk 35 BRI, R T R AR T A A

ARG LA PR PERE AL THiAE R
3.3 TERBREX RBEALE MWL FEK S
9T F W, i 18 TR RE AT DL O o 4 5 s D AR
ARG IR mRNA 3 3k 55 A0 0 I 2R A48 b I8
Jg 2R | i 2R 04 52 i ke 9 s WL AR B 7 AR
Huang % BF5E £ W, T B 48 B 0] I8 5 g 18 1k
YR RF L A s U E R R AR, B, T
P A% P T B 30 Ao 8] 455 PR R i TR R 45 4 L ] 42 0
ARG HLA G D5 AR . Zhao 2V W5y W, A
VST TR MR T R A 5 AR D A B, 3 AR R L
MR & & ARE 25 R, ARSI T
PRTR ATt 25 B v 42 H % RIS i LA A oy AR 2R
FBS X AT AR T TR W =% T
PR KT PR X i T A ) A 2 B 8 1 TR AT A A
JH T £ B Y 1 T8 A ) 2 85 8 R T sl W B g
Py I B4 T A T AL R i ORR Y kAN, LA B A
TR a" N EENRZ —, ZFRIE
FHOCOGFR o™ (B8R w2 WL PR HhoRL 28 1 o % o
i S A A e g SR A A, DI TR AR
PR AT BB 38 o 4 A M ILILLL R B R R
i JoT
3.4 TERRBEX BTSN I8 I
Nrf2 A5 by —Fi S TP 5 20 R 1 B 45 4 1Y) % o
K, 2 RIB THUR MR £ A H LU B, 2 40
i 1 S AP SR 0 T B R R T Keapl &
—MESERER AN E RS A EN,
IEFABRAT N2 5 Keapl HECEMHIRE,
Ml 2 H AL N, Nef2 kAR ikt S
Keapl fift ffy B¢, f FL 3% PR 300G, 2= 5 dt A 1k e
70 RIS, Nrf2 X HL AR A S Ak P AL L CAT .
GPx Ml HO1 HA A /E A Nif2 5538 f
PO 8 B AR DG S A R R R R R AR e AL
P AH G T AR AL i 28 11 Y 3% o, Hob, T-SOD Al
CAT HA VG BE A i 38 fad S A9 LA Sk /b %2
FA MBI MM IIEE™ . T-AOC J&: 5 WAL A &
UL R JT = IR B B AR bR, MDA % it 42 = B2 R
PUMARHE AR R B B I > i A gE R W, TR
PRTE AR Y T R 45 ) Joa T i I ROS AR 4 A
PR PR S 5 PR BRI 3
WEFEHRIE , T PR AM AT LA fif PR XS b e Jo I 7% S 1Y)
AL, 42 XS LI CAT 16 PE 5 Bk MDA
S MISEMAE R, TR v OCE I B
PR IIRE, T T MRR W e — P E A T R,
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AT N T PRAR A Pl B e S B N h T
e AR, WA N 500 mg/kg TR
TR AT DL S 25 2 v R XY i L e 4R Ak AH OC R A
Nrf2 .GPx1 .SOD1 fil HO1 f) mRNA A%t ik,
L FE AR L Keapl ) mRNA MXFEikE, B#
FEE AL T-SOD H1 GPx i M LI & T-AOC, i 2 %
ML MDA & &, T R X RIS BT Ak 2 fig
(AR FH—5B 43 7T g 2 38 A 7™ W) e 08 Vs
BUAAGH I (1 Nef2 {5 538 8%, 2 17 0 AH DG 55 A
(235, PITTHR & AH DG T A8 A Il 21 1 A 5 ok 50—
IR T HACH = ) T IR A 5 B B b 1R
L Refs B4 2 SRS AR B IR, AT
Hh R IR S 0 T AR 2R R Y PR {3 R B S M UL
Nrf2 F1 HO1 ) mRNA H Xt 2 3k & F1 i )l T-SOD
T A4 5 LA B L MDA &5 9 FRAIG, 38 T 1R
2 TR 8 e PR XSS A8 A0 0L K ) e D 78— 8 B B AR T
AR,

4 &

PR U I T PR AR TR FT 42 /= PR XS K o, o038 B
SEVERE ML A & 5T LA R ORLZR 11 5 RHLAE G 4
PR Nrf2 {55 30 3 AH OC 3L R 10 2 38, 34 5 LA Bt
AALThRE, R T WM W R P A R B
FH T A G

SE
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Effects of Clostridium butyricum on Slaughter Performance, Muscle
Quality and Antioxidant Function of Broilers

HUANG Cuicui ZHOU Ruoyu SHEN Yuanyuan ZHANG Ruigiang YANG Caimei”
( Zhejiang Provincial Engineering Laboratory for Animal Health Inspection and Internet Technology, Key Laboratory of
Applied Technology on Green-Eco-Healthy Animal Husbandry of Zhejiang Province, College of Animal
Science and Technology, College of Veterinary Medicine, Zhejiang Agricultural and
Forestry University, Lin’ an 311300, China)

Abstract: The aim of this study was to investigate the effects of Clostridium butyricum on the slaughter per-
formance, muscle quality and antioxidant function of broilers. A total of 360 healthy one-day-old male Arbor
Acres broiler chicks were randomly divided into 3 groups with 8 replicates per group and 15 chicks per repli-
cate. Broilers in the control group were fed a non-antibiotic basal diet, those in the antibiotic group were fed the
basal diet supplemented with 75 mg/kg aureomycin, and those in the Clostridium butyricum group were fed the
basal diet supplemented with 500 mg/kg Clostridium butyricum containing 1.0x10” CFU/g viable bacteria. The
experiment lasted for 42 days. The results showed as follows: 1) compare with the control group, the final
weight, carcass yield and eviscerated yield of broilers in the Clostridium butyricum group were significantly in-
creased ( P<0.05), the redness value and pH at 24 h in breast muscle were significantly increased ( P<0.05) ,
the contents of crude protein and ether extract in breast muscle were significantly increased ( P<0.05), the
brightness value at 24 h and cooking loss in breast muscle were significantly decreased ( P<0.05) , the total an-
tioxidant capacity and the activity of total superoxide dismutase and glutathione peroxidase in breast muscle
were significantly increased ( P<0.05), the malondialdehyde content in breast muscle was significantly de-
creased ( P<0.05), and the mRNA relative expression levels of nuclear factor E2-related factor 2 ( Nrf2) , glu-
tathione peroxidase 1, superoxide dismutase 1 and heme oxygenase 1 in breast muscle were significantly in-
creased ( P<0.05). 2) Compared with the antibiotic group, the cooking loss in breast muscle of broilers in the
Clostridium butyricum group was significantly decreased ( P<0.05). In conclusion, dietary Clostridium butyri-
cum can increase the final weight, improve the slaughter performance and breast muscle quality, activate the
expression of Nrf2 signaling pathway related genes, and enhance the muscle antioxidant function of broilers.
These results indicate that Clostridium butyricum can be used as an antibiotic substitute in broilers’ diets. [ Chi-
nese Journal of Animal Nutrition, 2021, 33(6) :3250-3258 |
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