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FANER 1000 23 SRR PRI AR, 50 2 P VR A 1 R +-300 mg/kg BESh SRR
il B 6 . A5 RERM: 1) 1~21 Hilg. 22~42 HIE 50 2H XS S0 2 2 AT X
B2 (P<0.05), 475 NFFT 61.7%. 52.42%; 22~42 HiE%, RIGHPAASH P HIEE. F
PWHR R BE S TAIRA (P<0.05), 2) 21 FE UG 4 A (A FE K. i R 2.

2 IREEAR U B m T AL (P<0.05), 1B 1R800 B8 T 4 (P<0.05). 42 [
B AR A NS (R IR AR A i iR ) 25 TR AL (P<0.05). 3) 21 A 42 Hilkd ka2
PIXS ML N R IR E IR R B TPEBE RIS T S M L BRI S R R m T A
(P<0.05). 4) 21 1 42 HEHRIRH XS E W [0 iz € BE Hh e 45 28 AT m 5 it 25 18 3 v Tt
HR4H (P<0.05), KIZHFFeEE) B2 T XA (P<0.05). HHILWT L, TaR skt 2F
FOFF B P I i R AT B AR K, SR R SRR AL, PR IR NS SR
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K, BART MR RE, FA N LA i G AR G KT I FH R, ReslEh
GIEBEIRE, RESBURGe s rIrEE AR, IRIRE. Sk LR R R
PEMI RIS, (R3S IR ITEARI: A g R R IR R . B ALER. R
A KR TS AT RS N LA SR LS 7R 04, R nl e NI I S, S i I RE, Eh
(A KR B PR R S 00 gk h 2F AT B PE A [ RS TR # L AR, TERL Tk
RLFMMER S EAT, eSS S AT BT PORS  E e R oD IR, ARG B TE
TFF U DR F 5 I 425 2 AT B 6 A RS AR K B L s B R R A I AR AL K W TR R 1Y
FOMR, U ZETRUAT R 78 PRI A 7 o (K R 2 B R B 5 B AR

1 MEETE

1.1 ARG R

A ZEFFT B A ROEE SR 1.0X10° CFU/g, HIiHb S R E MR A R4 7
Rt

WRIGEI 9 BEf 1 H % AVS00 PIXS 10 000 X, RIG7E TER R A A BR A 7l 57581
BEAT

1.2 Wit e

KRR 1 H%$ 10 000 R AVB00 PIRSBEAL M 2 24, B4 5 AES, AHE 1 000
PG, SRR G SRR AR, X A TP SE R PAIAR 4300 mo/kg L ZEARF ). SRR
MZH NRC (1994) WXL FRAREH 45 & SL bR A =B DU BEAT R, BEA TR 4 A S 97K
IR Lo KB A 1~21 HEER 22~42 A% 2 AN BT .

R ARG SE TR KT O 56D

Table 1 Composition and nutrient levels of basal diets (air-dry basis) %
T H 1~21 H# 22~42 Hik
Items 1 to 21 days of age 22 to 42 days of age

JR %} Ingredients

FK Corn 62.00 64.00
SHH Soybean meal 32.00 27.00
UK Flour 1.00
T Vegetable oil 1.00 3.00
Rkl Premix? 5.00 5.00
4t Total 100.00 100.00




E# K Nutrient levels?’

REE ME/(MI/kg) 12.03 12.56
HEOR CP 20.80 18.50
EER Met 0.48 0.43
AR Lys 1.29 1.10
5 Ca 0.98 0.90
R AP 0.43 0.42

L W T e AR SR The premix provided the following per kg of diets: 1~21 H#% 1 to 21 days of age,
Ca8.8g, P3.0g, Cu80mg, Fe 80 mg, Zn 80 mg, Mn 60 mg, 1 0.4 mg, Se 0.14 mg, 5 4LEHE choline chloride
600 mg, VA15000IU, VE80IU, VD33500IU, VK4mg, VB14mg, VB210mg, & nicotinic acid 45
mg, ¥ZER pantothenic acid 18 mg, ZEZ R Met2.6 g, W& Lys0.22g; 22~42 Hik 22 to 42 days of age,
Ca8.0g, P2.8g, Cu80mg, Fe 80 mg, Zn 80 mg, Mn 60 mg, 1 0.4 mg, Se 0.14 mg, & ALAEHH choline chloride
600 mg, VA 15000 IU, VE80IU, VD335001U, VK4mg, VB14mg, VB210mg, & nicotinic acid 45
mg, 2 pantothenic acid 18 mg, ZEZ& IR Met2.3 g, &M Lys0.2g.

PMEAR. BovseifE, HABNIHEE. CP, Ca were measured values, while the others were calculated

values.

1.3 fAFREH

AR LLAMT I, 55 1~2 K=k N 34 °C, 55 3~7 K= N 32°C, 5 8~14 K=
I 30 C, % 156~20 RERAN 27 C, WEHTEGEZIRA 22 C: MIRESE 1~7 RIk
RN 70%, 55 8~20 RORFFA 60%, IL/EIRHFA 55% /4. JGREBRAEE 30 Ix. 56 1IE 5h4)
KM ETPIE, HETOK. AERE, FRMRIE LK. REERFITERE. o,

14 FEECRE S

141 FEACRE

RIGHATRIZE 21 RAEE 42 K, WHEEG 12h J5, BAEE S HFENIMEGALRS 20 R
PREE, SUERKBUIAL LIS 6 RIS AR OlR . VL IREE. IS8 B FARE . K8 Il
Jik IfiL F 2500 i 11 10 min J& 3 000 r/min 250, BUMIE BT 4 CUKFRRE I & AL fabn . 76

TEARE TS W 01 A BRI K A8 R P ORAr P e D0 i T £

an

142 REis

AUY220 RLHL-FA TR HABE UV2550 AU AN-0] WA e B i 8 E4E 1
FOSS2300 A4 LG E A Z K MODULPS00 4= HzhE k3 #i{. EDC-810 PCR ¥~
FEACL JY300 AP HIKAK L JY02S E A HT A

143 ERMERE K R s B R E I E



I 2 R SR I 45 R DL SO B AR EAT XS A6 . RE (FRERT 12 h 25, BHhX
Ko FERICFKMERIE . VIR AIRIENS RS0, THEF HIEE, PR REEMRIEL.

TG EARE: S E EE SR EMRITS ROy A B ia s, WM. MR
. BIRESRE. iEfR .

1.4.4 MG AEALTRFRI €

M35 AR A A (0 5 SR FH 2P [ MODULP800 4= 1 2l AR A6 43 7 A I 5E

145 JpIERAEYECE R E

R S 5 1 PCR 7 K it o 2 b ) e 4t 25 AT i ROR A B B . 51
o BN 2, 51d LA TAY TEARA R G. #BRIERIREER 2 DNA 2
O R U BRI N Y DNA, B 5 HIE DNA 7 BB IR BEEE I 247 1Rl 1,
ALy T ERAT R BR A AR AT 81 BOARAE ity SR 5 K 2 Bl A AR oA it HEAT SEEI 520 € B8 PCR J
R, DAAS[RIARAE it (078 DB BUE O BEAR bR, ASERT 520 € & PCR e M R Hh I 501
G KIWIIRIE AL (CO NAADR, hilbrdEfi g, [RINF, AR IIRE S EAT S 20t 5 =
PCR S SAFRIFEAL ) CAE, FReHAIbRME M b AT HLBL, SRS & AFE S h AR HR .

*x2 SIMFII RS

Table 2 Primer sequences and parameters

B KGR JBORN
i H Elk 2l )
) Annealing Fragment
Items Primer sequences (5'—3") .
temperature/C size/bp
N L3 upstream:
A AT

TTCGGGGGACAGAGTGACAGGTG
Bacillus N 60 234
T downstream:

coagulans

CTCGCAGCCCTTTGTACCATCC

3% upstream:
PN 7 CATGCCGCGTGTATGAAGAA 55 o
E. coli Fi# downstream:

CGGGTAACGTCAATGAGCAAA

15 MRt 504

iZ ] SPSS 16.0 B AFATBUE AT AL B, FFHEAT t KIEG . B 45 SR LA P RIE MR IR RN

2 4 R

2.1 UG ZF ORT BT PO A K P BB I B )

Bk Ak SEFAT N PO A KR RE MR L 3. 1~21 Hilk. 22~42 HESIGLL A 15
T RBBZCTXWIRA (P<0.05), 707 FFE 1 61.7%41 52.42%; 1~21 HEex AR5

W BRSPS g E, P HRERERALE (P>0.05). 22~42 Hil%, WA NG
4



HPPEIH R E . P H R E Y B3 m TR (P<0.05). (HZ2REAM R HIE), Bl

XTHRA 2 (B XS R E L 22 AN B3 (P>0.05).
3 BRGSO RN RS AR KPR RE 1 R R
Table 3 Effects of Bacillus coagulans on growth performance of broilers

TiH SEYH i EH FHHREE BLE L K
Items ADG/g ADFl/g FIG Mortality/%
1~21 H#% 1to 21 days of age
R4 Test group 42.9842.05 55.39+2.66 1.2940.13 0.44490,01°
XHHEZH Control group 40.6243.94 51.38+2.37 1.2740.20 1.1540.022
22~42 Hi#% 22 to 42 days of age
RG24 Test group 86.6715.78? 165.32421.892 1.9140.62 4,220,220
XtHE4H Control group 79.1646.31° 152.47+13.39° 19240.63 8.8740.392

R FEHE B AR AN /NS FREROR ZE R 3 (P<0.05) , MRECLGFRERZERALE (P>0.05) . TR,
In the same column, values with different small letter superscripts mean significant difference (P<0.05), while with

the same or no letter superscripts mean no significant difference (P>0.05). The same as below.
2.2 UGS AT RN RS e 2 B TR R
A 2F T RN PR S e 28 B TR B0 S W3R 4. 21 HRE, 1RO 2H XS I I P H L R
PR 2 RBEFE RN 25 v T IR AL (P<0.05), 1M 745 B i K T 5t B 4H (P<0.05).
42 F¥E, RIS XS I B R R IR B0 B3 = T B2 (P<0.05), {HIE IRFEFREL

iR E S X A 7 AR ZE (P>0.05),
T4 BEEE T URT GO XS S AR B R R SR
Table 4 Effects of Bacillus coagulans on immune organ indexes of broilers
A JUR 4 )insiege % IRFEFREL JiE a4
Items Spleen index Thymus index Bursa of Fabricius index Intestinal index

21 Hi# 21 days of age

AL Test group 0.2340.002 0.3140.002 0.1940.002 4.7740.36P
*FH&4H Control group 0.1240.00° 0.2540.00P 0.15+0.00° 5.6240.412
42 Hi#% 42 days of age

k64l Test group 0.1440.03? 0.2240.052 0.0540.00 3.1340.31
*THEZH Control group 0.1040.03° 0.1540.08P 0.0440.01 3.3640.73



2.3 BREEGEAT B XS LTS AR AL SR B R R
Uk 2 AR T X PRI L AR AL TR AR RS2 IR 60 21 42 H i, GG 2H PSS v A Y = BR S e RS g Bl R i 1 250 4 25 v T T4 (P<0.05),

GNP NI ISY: 4= N
=hE. mEEREOEER. RFERE

TiH

Items

21 Hi#
RY&A Test group

21 days of age

XHEEZH Control group

42 H#s 42 days of age
Y& Test group
XtH&ZH Control group

WA A
SR
ALT/(UIL)

6.3340.792

4,254 .57°

9.514).542
6.1240.31°

BREAS

KITEARA
I FE I
AST/(UIL)

230.00433.78

216.67+17.95

261.31+19.45
244.50426.16

AR TR

*5
TP T i i

ALP/(UIL)

770.3392.30?

508.00486.55°

863.00475.212
739.24465.31°

HEH

TP/(g/L)

36.3043.16°

26.2545.02°

41.6043.662
30.2042.94°

HEA
ALB/(g/L)

14.2740.92

12.144.03

15.4741.30
1412421

BREH
GLB/(g/L)

22.07H.45%

14.2940.79°

26.1343.662
16.14+2.97°

20 (P<0.05), {HREGZH Fx B 2H 2 18] ARG I3 A A R T1 4R

FIH ] S 23 22 R AR (P>0.05).
k45 TE AT B AL RS I3 AR A P A R S

Table 5 Effects of Bacillus coagulans on serum biochemical indexes of broilers

Hh =M

TG/(mmol/L)

0.4340.10

0.4440.22

0.3740.02
0.3640.03

o I AR I
[
HDL-C/(mmol/L)

2.8440.30

2.2940.12

2.9540.23
2.6540.13

MRAFFEREREE L AEA . Hl

iR FEE i o 1
[ 1t
LDL-C/(mmol/L)

0.7340.16

0.8240.42

1.3440.41
0.9640.33



2.4 BREEESF AT TE X AN i TE Tl A D R ) R
Lt SF AT RN PRSI TE R AE R R R 6. 21, 42 Hike, wIR4lXSEn. (Al

o e BE gkt 2 MUAT B R B 2 TR (P<0.05), KT i 0 i I T B2
(P<0.05). B BEN I BUERS, ARG 42 HEE Wb KT w802 9 B AT
)78

F 6 Bk LU TR PR XS iz A ) B T e
Table 6 Effects of Bacillus coagulans on intestinal microflora numbers of broilers IgCFU/g

i H ) S ZF FAT I N 7L
Items Groups Bacillus coagulans E.coli
21 H# 21 days of age
=17 R4 Test group 7.0840.212 7.2240.360
Appendix X HEZH Control group 4.6240.23° 10.5540.412
17 RIS Test group 7.2910.142 7.1140.38P
lleum XFHEZH Control group 4.1140.22° 11.4640.452
42 Hi#% 42 days of age
=17 R4 Test group 7.0040.152 6.5740.33b
Appendix XFHEZH Control group 4.3140.29° 10.6540.392
)7 4 Test group 7.1340.112 9.4310.15°
lleum XFHEZH Control group 4.2440.14° 12.1340.162
3 i i

3.1 R4S ZF AR T X RIXS A AR RE 2

KEWETCUE M, GRS 20 2E B 0] AR i sl 04 KAk BEAN T 4 A < 7190 a7 TR B,
PRI PR 8 N 45 28 fORT 1 7T LA i TAIXS TRl e AL e 20220, ORI Tt R B, 22~42 Hile
I, AR AR S N SG 2F AT TR AL ARG KT B H B L P HR R B S v o L. e
252 URT IR RESR R s (K0 AT R AL AL A%, AT REAS H e A4S 2F ST B ZE S 0T A1 P L%
PRAETRI, R R BAER L AR T SR I NG S R, R T AL TE T AL
The, AT peE LR el b 2 g 57 a3 RO A A i el
3.2 b4l ZF ARG ARG S e A B FE B R

s RPN SR E BN RRERT, 258 5401 SR AR =,
FCE BT R VR4S B S BRI A FE A, 21 H A 4L RS (1 AR 2 g i
1848 ERERBEE TR, 42 N slIe4 AXS IR 8. MiRfa 80 B34 m
TR MRR VRERHE. AR AR S AN, U IR B S BN RERY 5 (2526), A RIER
B, ARERSVE IRBE S A W A A Re P AR U, AR IRBERIL, WAR TP f5d s,
FEh, AWFAREY, 21 HiEe s 4 RO f7iE fe 0 Z T AL, B ARG RE B2 1
e M TR AL A2 iE A K, IR IER B 25, 42 Hiiext Al 24
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[k REESR . PpiEfe e AR, WRERE T AR R, AR5k RS,
M2 B 15 28022 St 6 2 R B

Gt B KB 2] Be R UONVH s B IE N KRS, IR A& A mii, 1FN
PRI G e 38 B AR KOR B P01, R T S 2O A gk 4 2F AT B /E T AL 11
WML AT R A5 S e e il K Thge, TP RBE R SE, W, &R BNA keSS
ZF PR 1R T SR SRR S BA% - R 20 A W A 9 D RE DA TR AL R 2, SRk sh i Y
PRI AL S BEK TSt v, 3 9 BE A o e e

T AT ) G 4 B HROOE HEAE T 3 B bR g BEIR D22, A2 BB R
PRSI, AR 1~21 Hid. 22~42 H BT Ads ks 28 AT i J5 P A9 5E
V) R 5 ST X L« X 150 Y et 20 AT BT T PRIV ) A AR S WL S D e LA B

3.3 BREH L EAT BN XS LTS A AL SRR RS2

UGS 2 MU T 0T PRI RS LY AR A A A (52 A AN R R o — 5 Ve Bl PAY PR ALY T PR e Ak
A I T S T L JE 240 AU R R P, ST 7E Fh ik 6 2 AR UL v 1 T R IR B A A i
P8 2 v O AL, DR A AT R I A BE DD REAT SRRt A T o LIRS P PO R R Pl
TR A, AT DS R A R i A PR O B o el P B T il /N M Y A R W T
RAEAAL B RR G BRI, RER A0 B G 2 B i TE R R B 2 B8, e 4L PRI R I Tl P
PR BERE TE R 2 T A, PRI AL S5 B iR T Bk 2 2 FU AT 1 (B 2 Bl 2 4 vy 1 28 70 M
i B P PAIR IS B B PRI s AW T B L ARG I R R R L BREE S B
TR HR A, Iy e A B R A R AR RIS AR AR, S SR A SR, Ul
Y& FRIRIL R AP BT, LTS H A v R T A PR {1 i L 5 S I [ 7
(K165 RS PR R IR SR RS L H il = B2 Sh LI T A7 RE R i 2 208 5K, W] LUk
R IESRACHPIR IR A TE R, 1~42 H ¢ 18] &2 IR fys H il =5 s R R s A
W AR BENR R I E B A B R AN R . X 5 R AT S AR e 45 A —
B U BIAPR s RN A4S 2 AR TR Sh VA LA B A 7 A SR s
3.4 Bb4S ZF FAURT T X AN i A ) B s

Uk 2 SR G X Sl Pl A PR R i R A5 )i EE o PR S I 5 2 SR AT R AT
A H R R, 8 2O il i A R 2R ESGE il T AR T RE2039 . it 7t a4 A
SN SEOGE B PCR 7592, XHRI6xS KB B M al iz BE vh A e 4l 28 AT 1 . KT i s
BATRE BT SXHRAUALL, WIS A E . bl fBE e sl o ks Bos e, Kig
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FEO R T B ASHIE T U0 RSS2 B AE XS IR TE N i, 5 4+ HE A E s> K
PR L8 o BRI A e, AR R A

eSS AR AR IR, DU RSB N R N EUN R HENIGTE, 28 )5 3
AR5, PR 2T, AR A0, IS SR ORI i R L R 4
MREs SRR, AR R LI R A IE ERERE . b, eSS AT
H AT BB KA S VRS ) 2 FUBEE L A ) A A T e A O LR, ANTITE /) g L e A g =
TR — 2 bk, BRI AR T, (A BRI E AL pH, 6 K eE . W
11 PR R 7 33K 7 S5 5009 BT 10 AR A BA-441, b 438 28 6 T 1 7 JHC AU S o 82 v ol 23 A PR R
EAMHIA H E BB R L-LBRSF A Y AT, W 1A A A B, XLy 3
[FI/E TR 5 Bl A AR S I BT, DT AT 80 R e 5 2 AT TR R 2 AR DO AR, b3
i HIRE
4 % @

PAI XS FRDARL o s 0 e 445 2 SRR 1 P 4 i b KT AR, RSB ) e e B IR
B, BICARSIEE .
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Indexes and Intestinal Flora of Broilers

ZHAO Na'? ShEN Jie'®* WEI Jintao! ZHANG Wei' CHEN Fang® YANG Xuehai*
GUO Wanzheng! DU Jinpingt HUANG Shaowent
(1. Institute of Animal Science and Veterinary Medicine, Hubei Academy of Agricultural Sciences,
Wuhan 430064, China; 2. Hubei Key Laboratory of Animal Embryo Engineering and Molecular
Breeding, Wuhan 430064, China)

Abstract: This study was conducted to evaluate the effects Bacillus coagulans on growth
performance, immune organ indexes, serum biochemical indexes and intestinal flora of broilers. A
total of 10 000 one-day-old AV500 broilers were randomly divided into two groups with five
replicates per group, and each replicate contained 1 000 broilers. Broilers in the control group
were fed a basal diet, and the others in the test group was fed the basal diet+300 mg/kg Bacillus
coagulans. The experiment lasted for 6 weeks. The results showed as follows: 1) the mortality of
broilers of test group was significantly lower than that of control group at 1 to 21 days of age and
22 to 42 days of age (P<0.05), and decreased 61.7% and 52.42%, respectively; the average daily
gain and average daily feed intake of broilers of test group were significantly higher than that of
control group at 22 to 42 days of age (P<0.05). 2) The spleen index, thymus index and bursa of
Fabricius index of broilers of test group were significantly higher than that of control group at 21
days of age (P<0.05), while the intestinal index was significantly lower than that of control group
(P<0.05). The spleen index and thymus index of broilers of test group were significantly higher
than that of control group at 42 days of age (P<0.05). 3) The activities of alanine aminotransferase,
alkaline phosphatase and the contents of total protein, globulin in serum of broilers of test group
were significantly higher than that of control group at 21 and 42 days of age (P<0.05). 4) The
number of Bacillus coagulans in Appendix and ileum digesta of broilers of test group was
significantly higher than that of control group at 21 and 42 days of age (P<0.05), while the E. coli
number was significantly lower than that of control group (P<0.05). In conclusion, dietary added
with Bacillus coagulans can inhibit the growth of E. coli in the intestine, improve the immune

organ indexes and reduce the mortality of broilers.

Key words: Bacillus coagulans; broilers; immune organ indexes; serum biochemical indexes;
intestinal floral
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