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89 F FLSUAT R AR St i R F LR B AL RO T b BT R R A K T 6 S FRSUAT 3 Ak Ar k) AT
2 W R R AT TR A

KEIE: FRIAFAAFEAFHREHELFT  HAEADRX R

hESHEE.S816.7 HERFRIRED : A NEHE.1006267X(2011)12-2136-07

wAERAE N — R I Y PR E RIS, Z 5PURIET AT, e 2t 3h ¥yl i 45

RIEHTJC5k B 1 22 DD RE S I3 H 45 52 2 A ATHY
HA . PEFRFATE R A RE S Stk &2
iR e A IR RS AR U5, B H RTAE 7 & R
SRR T2 M — A ag A T Y O BRI, 2EAL
i B PSR A WG R AT R TE . AW
AR DAL ARG A 7 R HG X AR R ) 9 A
fre stk HL g 3 7 R A B, B2 R T AE A G B L
AEo AWEIEFR, 28 AT I B A 15 B 18 I
e R Y i 8 ST A R T s 2R K AR
AT A RE T A 2 B 12 Sh X SR R
WAL, LA 35 R W 2E Sh W i 9 AR K
SHRE™HE 2 ME SR W o, In4E 2R 3R R IR e A

Wi EHI 2011 —-07 -19

BB A ATl (F0ll) BHIF L 34 2735 H (201003011)
EEE A X
* BIES AR, B, W14k F: ), E-mail : zhlx @ sdau. edu. cn

H B AL RE (O 58 3% o 2 A0 87 10 300 % P A7
R 1 2 7 P B R BT R T S
ELRBS IR 18 ff i — 22 058 AN IS B el 1t
WFFEAN ] 7K 27 6 FUAT B X AT XS 28 77 P E L
B E BAA ) A R O A AR R R
HUNE A e AR A A o

1 #MB5FZE
1.1 RIGigit

TEHC T H % 4k 45 in (AA) AR 2 400 H,
BEBLSY A 4 2, B 6 MEE, B INEKE 100 H
(ARG 1/2) G ZERERT, A IR IR

#(1985—) B IR EFMA R4, NEFKER2EF5T . E-mail: liusanshil985@126. com



12 4 Xl

O P AU AT XS A 7= R fE

I 38 2K T AR W R ) 52 ) 2137

TR IIAT AT 25 A2 B8 7= i ) SR Al R R, He R 2 1R 58
[ NRC (1994 ) 7 7% 75 B2 il 19 B R B A 1 B
SERB IR AL B B8 F2 K W3R 1, 00 4 1A R A
SRR 43 B i 200,100 F1 50 mg/kg #H
FLAF B 1570 (8. 0 x 10° CFU/g) I g0 1l bt o 1050
142 d, WAFXS A R E, 702 ROK, 3% 1 F
FEFF AT G pe 4 b o ZE A FLAT B8 1 57) P 9 R 3 R
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Table 1 Composition and nutrient levels of
basal diets ( air-dry basis) %
1~3 4 ~6
i H Items A A

1 to 3 week 4 to 6 week

JEUB} Ingredients

F K Corn 56. 60 60. 36
5.7l Soybean oil 4.09 3.50
%A1 Soybean meal 34.55 31.16
frh NaCl 0.26 0.26

11 ¥; Limestone 1.79 1.79
IR E 45 CaHPO, 1.61 1.64
LB Choline chloride 0.26 0.26
AR Lys 0.31 0.47
HAR Met 0.28 0.31
TilREl Premix" 0.25 0.25
41t Total 100. 00 100. 00

#F 7K Nutrient levels”

1515 ME/(MI/kg) 13.03 13.03
HE [ CP 20. 00 19.00

4 Ca 1.00 1.00
AEWE AP 0.45 0.45
Al 4k #i 58 DLys 1.0753 1.083 2
A 44075 4% DMet 0.548 6 0.564 0

TR TR e o el s

DMet + DCys
Al JE ik & iR DThr 0.619 3 0.583 0
AL E R DTry 0.190 3 0.176 5

VB RE AT 4 T 58 4 ok 4IE The premix provided
the following per kg of diets: VA 8 000 IU, VD, 3 000 IU, VE
20 IU,VK 2 mg, VB, 4 mg, ¥ & & riboflavin 8 mg,D — i
iz D-pantothenic acid 11 mg, VB; 40 mg, VB, 4 mg, VB,
0.02 mg, =¥ & biotin 0. 15 mg, M- folic acid 1.0 mg, fH
i choline 700 mg, Fe (as ferrous sulfate) 80 mg,Zn (as
zinc sulfate) 75 mg,Mn (as manganese sulfate) 80 mg, Cu
(‘as copper sulfate) 10 mg, I ( as potassium iodide )
0.40 mg,Se (as sodium selenite) 0.30 mg,

DK N B, Nutrient levels were calculated
values.

1.2 MEIBHR

BRI E A A RAFS R R B & R E, A
FPHHRER(FARERE/Td, g/d) FHHEE
(JfRNEE/7 d,g/d) FRHE B (JR R & &/ J8 iR 1
) o B RAT G EERHERDL , GE i IETE %

IR 21 KA 42 K45 AT RS 51
FLH AL 1]+ 48 W L 25 B A [l g 1) 1R J A OE K
& (Wi K /R E, em/kg ) FLAR X 8 48 (i 38 &
H/RE, % ) IFBGR IR S 21 KB R AT =5
3 em/Efy =T 10% WYAE R Sybkrp, B e 4%
EBKE REREMBREE, RS ERKE/
Faas REE (V/C)ME
1.3 ZPFABTMHERHEN S

TEIRIR 5 21 REFELRAF XS 2 I N A Y, 41 &
B2 Ub T IR FLER AT o AR B AF i . MRS Bl
iﬁ?%ﬁ@(HBOSM)ﬁﬁﬂ:?L@Eﬂ:iﬂ’Jiﬁﬁ%o IR

— R IR BERE TR AL (SS Ki Ak, HB4089 ) H] T
/I]EEIH’JlE?% PRErE R FR2E (HBO107) I Tk
FFAERIE SR R B FR I e A ™ iy ik
AT

DL 10 A58 BE K R AT 25 B N 1 BE R A 7 7 %
HURR B AT N TR AR TR 32 3P |, 137 THE 3%
24 hiF , ST
1.4 BEKEBRESREMFBEEEHNE

B E 24 h 5 P RAT S 2 I ,infﬂlﬂﬂ(ﬁﬁrﬁ
WORS G K L H 2R 0B B I SR A S
5 wmEREY) R, WO AR — 4L (HE) 4L ’é

1 B AU A5 3R e LS8 TR A X /0 i 8 B
B, HHY) S LR, RS LEF 5 ARHLES
WERKE MY ETmERIT(BREE) MEE; R
R R E R SRR A BE B R
Wb bR U2 5 R/ T J2 28 4 Ak 1y iR B (0 IS
FEMALUZERE)
1.5 HE\HITHH

R £ P 3498 « A1 22 RoR, SR ] SAS
9.1.3 FEil 44 ) ANOVA o 2 k47 s [+ 7
25007, P <0.05 N ZEHF R

2 & R
2.1 ZFRIAFEXAFBESEEERN M

HIZ 2 Al 00, GRS I 100 mg/kg 19 28 7L
PR AR T ARG 4 ~6 JH T3 H R
(P<0.05) {HX} 1 ~3 J& Fl 4 9744 H R 2 5
AL (P >0.05) s W RSN 50 mg/kg Hy 2
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THFLAT B2 AR T 4 ~ 6 A r -3 H R
BE(P<0.05) {HX] 1 ~3 JFR-F HR AR
Wi AN 25 (P >0.05) s (i LA 200 mg/kg 1Y 254
FURTF I X 25 301 1 - 35 H R B B i A 2% (P >
0.05) o ZFALFLAF B BRI AFIS 1 ~3 Fild ~6
JH P2 HOE RO 5 42 RAKEE R A B 3%
(P>0.05), FARHEIN 200 mg/kg (9 2F LA
WEREMR T AR L ~3 AR E L (P <0.05),
HXF 4 ~ 6 J&] A4 3 1) RS LU S R A B 3 (P >
0.05) s fA AR 100 mg/kg FY) 2F fL PLAT 14 83

*x2

T2 BREE (P <0.05) fHXT 1 ~3 J&Fi4 ~
6 J& [ REEE LS AN 3 (P > 0.05) 5 f] KRR
50 mg/kg i 25 70 LR 6T 45 300 k) R EE S R
F(P>0.05),
2.2 FRIFHENAFBIRERNZMN

P L AT AR S i 2 AR FLAT T 4 PR AT
X1 ~3 F14~6 JRIEEF LA R E (P>
0.05) ;(HAE AR AN 100 mg/kg B ZF AL FLAT I 2 3%
FEAR T AT RS ST 2 (P <0.05) .

SFHFLAT B X A X8 A P M RE RO R0

Table 2  Effects of Sporolactobacillus on performance of broilers

Wi H s} [i] FRAFFE T IN K- Sporolactobacillus supplemental level/ ( mg/kg)
Items Time 200 100 50 0
B 1~3J81to3 week  33.33+0.49 36.68 £0.76 33.39 £0.26 34.84 £1.73
PRk 4~6 i 4106 week 167.45 +3.44™ 159.04 +1.96" 158.42 £5.53" 173.38 +1.32°
ADFI/g
1~6JF1t06 week 100.39+1.72"  97.86+1.23"  95.90 +2.82° 104.11 +1.21°
Ay 1~3J81to3 week  21.39 +0.49 21.83 £0.60 20.19 £0.56 19.55 +0. 71
ADG/g 4~6)84to06week  87.74+1.22 81.37 £5.25 79.51 +1.41 86.05 £0.92
& BW/kg 45 42 K Day 42 2.34 £0.03 2.20 +0.12 2.14 +0.12 2.26 +0.01
1~3J41 to3 week 1.56 £0.06" 1.68 £0.01° 1.66 £0.06" 1.78 £0.03"
f;%tb 4 ~6 )& 4 to 6 week 2.00 0. 03 1.98 £0.06 2.13 +£0.09 2.16 0. 11
1~6J& 1 to 6 week 1.81+0.01% 1.79 +0.04° 1.91 +0.07% 1.95 +0.02°

AT R R AR AR NG FRFRZER B E (P <0.05)  AFRKE FHRFRZRBEE (P<0.01) . K3 [[.

In the same row, values with different small letter superscripts mean significant difference ( P <0.05), and with differrent

capital letter superscripts mean significant difference (P <0.01). The same as Table 3.

A B C 10,
i o
= 8 = £ gl
> z 2"
ﬁ ﬁ = 64
£ 4 5 5
= =3 s 44
5 B 3%,
2 0 = E
= B 0 01
200 100 50 0 200 100 50 0 200 100 50 0
TR BRI AKF 2 AUFLA B A F AL R K-
Sporolactobacillus supplemental level/(mg/kg) Sporolactobacillus supplemental level/(mg/kg)  Sporolactobacillus supplemental level/(mg/kg)
1~3J8 1 to 3 week 4~6 5 4 to 6 week 1~6J4 1 to 6 week

BIEHTAREARRNE P RFIRNEFRE(P<0.05), B2,
Value columns with different small letters mean significant difference (P <0.05). The same as Fig. 2.
E1 FaIAFEXAFGIEERNZI

Fig.1 Effects of Sporolactobacillus on the mortality of broilers

2.3 FARIAFAEXRAFLHERENRE
135 3 FIAL B AR5 i 200,100 A1 50 mg/kg

M RFUAT R 21 HIR A+ 45 =

1wl fgg B R X RS RS 3 (P > 0. 05) RIS

200 mg/kg 1 25 AL FLAT R E N T 21 H
PTG 8 -+ — 46 i A2 i ) IR B A IE K BE (P <
0.05) , A [l iz f4 (4 B A IE K BE 2R AS (2% (P >
0.05) s fal MR 7% i 100 5 50 mg/kg B 2 46 FLAT
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XF 21 H R AATXS I+ 48 W 23 i A sl g B R
KOERK B A RE (P >0.05)

TAARES N 100 mg/kg 1) 28 S LT B 2 5 5
TA2 BRS8N EE (P <
0.05) , 111y %= Jigg 711 [l fizg B9 AR X B A 45 i

23 g 0 1] i F) A T A O K B S e 2O (R 2 (P >

0.05) . WIMLEHN 200 F1 50 mg/kg () 4 0 FLFF #

Xt 42 H W AR XS -+ 48 L =S T R 1e] i 4R Xt
o AR IE R R A RE (P >0.05)

®3 FHRIAMENAFGHERE M

Table 3 Effects of Sporolactobacillus on intestinal development of broilers

5 H i Dlj f%of FFLAT R S INKE Sporolactobacillus supplemental level/ ( mg/kg)
Items Sites ag}; /d 200 100 50 0
1 21 1.21 £0.07 1.16 £0.05 1.27 £0.05 1.18 £0.06
Duodenum 42 0.76 £0.04° 0.92 0. 02* 0.85 0. 04" 0.78 £0.01°
DN s =7 21 1.96 £0.11 1.81 £0.11 1.06 £0.16 1.94 £0.09
Relative weight/%  Jejunum 42 1.38 £0.06 1.37 £0.04 1.42 £0.15 1.32 £0.02
@l 21 1.64 £0.11 1.41 £0.12 1.46 £0.07 1.45 +0.12
Tleum 42 1.11 £0.05 1.12 0. 04 1.10 £0. 04 1.05 0. 02
+ =38 21 40.55 +£3.11°  33.72+3.90"  32.11x2.61° 31.61 £1.32°
Duodenum 42 7.58 +0.35 8.85 +0.86 8.89 +0.66 7.18 £0.45
MXEBEE{‘E‘F_ =17 21 92.94 +5.63"  68.84 +5.77° 75.42 +4.54° 74.62 +2.75"
Weight correction Jejunum 42 32.86 +1.69 33.29 +1.36 35.14 +1.12 33.76 £3.07
length/ (cm/kg)
E7 21 84.54 +6.16 84.75 +12.03 75.22 £5.75 76.84 £4.86
Tleum 42 38.01 £3.22 38.53 £4.54 39.21 £4.26 36.15 £2.31

24 FRAAHEXN2 BRAFE=HESH
REEPH &Y & B 00

i1 2 R AR IR I 50 mg/kg (Y 2F ML AT
PR I T 21 O YA RS S T Y R R R
(P <0.05) , M 4EERKE BB RIEM V/C {HY
Wi AN 25 (P >0.05) ; fAR A N 100 mg/kg 1Y 2 4
FUFFH B T A= B KE RS T
JE BB JRE R V/C {H (P < 0.05) 5 i AR
200 mg/kg i 25 FLAF B E SN T A ARG =
BB BB R AR IE B (P <0.05) , 1 X
IV CRESEHA L (P >0.05)

T AR B8 1 200 100 1 50 mg/kg Y 2 £l 7L AT
BRI 0 5 I 0 25 M B R R A 1 R
(P <0.05) , {HXF ZLERAT B AV 1] ER R 1 i 52
A (P>0.05),

3 3t i
3.1 FRIAFEX AFGE M H T

P 18 , 28 96 2L AT o AT B S AT -3 B
BATE | i 3% G ORE B Ak sk R HAOUR AT R
U A A B R X AA R
FRPFP AT IR0, 25 5 R BLILAT RS 7% Y

TR AR, FEA S0 2F A LT B AT R AR 1Y
ROR, TR R s I 100 meg/kg 19 25 48 2L A I 2 3%
FEAR T 4 1A REE L, T 78 i 200 mg/kg 19 2 7
FUFEA IR R E s 75 1 ~3 AR &
P TR . L AR A LB ] AR R R 2 A
FUKF R R =25 2 Fh S, 40 40 i 24 i 1 | 3% BH o 1R
it SRR AL i S A 1t B 1 I s U L U R 1 R
2 4 2l , X SO R AL HE I TE A LY 0 T AR,
AR TS AR R BB . R FLAT R 1 3
FRER K SF-3R &, B3im 200 A1 100 mg/kg 119 27
FUFF I LL A I 50 mg/kg B3CR B4, 3 Hd B 25 41
FLAT P B & 15 AT 5 A 38 06 200 58 31 — 2 1 v
JiE o R E A S G ARGE , 18 B R AR T
ZEAORT B0 LU A g 2R R iR H g SR T
3.4% . TEAIREH, 70 200 mg/ke ZEALFLFT A
(ARSI IR 2R 42 KR I 2 T Hofth 4,
HIRBAT IR BN B E AT BHR T 2R LT B 7 57
YEM

A 56 09 0 45 SR 0T DL R R 2 4 7L
FER A AR R AT XS 58 R W fEH, 3 B
100 mg/kgifs 4l ik 8] T 7K. BB ZE 2
FE AR I R8CR AT g 5 0 oK -~FAA ¢, (B E I
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Effects of Sporolactobacillus on morphology and microflora in chime of jejunum of broilers aged 21 days

A

BRI NA S B HOR: 2 %45 B 3 W 25 26 T BB 1
AN L et o IR ERN 1B & NP ATTE S & PN
B 7% 45 S R, U in 200 A1 100 mg/kg 1Y 2F
FLFL T A 400 PR 0 2B K L IR S IR
FEE IR P 158 1) 2 60 L FF 15 B A58 i 86, £ 3 20
FAEK . V/C AT 24 BN g 1 SRR 0L, L
(R RIS AL e T e R R FE AR 3 vh 1
100 mg/kgf) 2 F 3L AF B 2N T AT %8
Ji V/C{H, B 100 mg/kg i 25 L FLFF B T
5 T AL M R S R o T B AE A SR B P A R
VRIN200 mg/kg i) 2 96 FLFF 1 30 1 P A X T 49
(1 ~3 J8) + 48 R 25 I 1 7 3 B 1E K B2, i
100 mg/kg (92 FFLAF B0 T 531 (4 ~6 JH)
A AR R T D B R R 0 2 1 5L AT
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A ARG R R T HOInIE AL e
B AR (N 50 mg/kg 2E 16 7L 41
F PR A X8 X i 3 i 906 B B s R LA V/C
OB R B AL, Ul 2 0 LT X
AT A A — R K2R
3.3 FRIANEXAFCHERENHEN N
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T 0 4R 7 KN 2 M 2 B v LR T I B
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TR T 200 A1 100 mg/kg 1) 27 £ FLAT 7 245 2
5 AR 25 i v LR B R0 A 3 HR A 3
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PRI A ™ A 10 S A S A 20 6 1) 2 R
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Effects of Sporolactobacillus on Performance,
Intestinal Development and Microflora of Broilers

LIU Lei' ZHU Lixian*"
(1. College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China;2. College of
Food Science and Technology, Shandong Agricultural University, Tai’ an 271018, China)

Abstract; This experiment was conducted to investigate the effects of dietary Sporolactobacillus level on the
performance, intestinal development and microflora of broilers. A total of 2 400 one-day-old broiler chickens
( Arbor Acres) were randomly allocated to 4 groups with 6 replicates per group and 100 chickens per replicate.
The broilers were randomly subjected to one of the following 4 treatments for 42 days: control group (fed a
basal diet) and three treatments ( fed the basal diet with 200, 100 and 50 mg/kg Sporolactobacillus, respec-
tively ). The results showed as follows: 1) adding 200 mg/kg Sporolactobacillus significantly decreased feed/
gain of broilers at weeks 1 to 3 (P <0.05), and adding 100 mg/kg Sporolactobacillus significantly decreased
feed/gain and mortality of broilers at weeks 1 to 6 (P <0.05). 2) Adding 200 mg/kg Sporolactobacillus sig-
nificantly increased the weight correction length of duodenum and jejunum of broilers on day 21 (P <0.05).
Adding 100 mg/kg Sporolactobacillus significantly increased the duodenal relative weight of broilers on day 42
(P<0.05). 3) Adding 100 mg/kg Sporolactobacillus significantly increased villus length, crypt depth, mu-
cosal thickness and V/C value in jejunum of broilers on day 21 (P <0.05). 4) Adding 200, 100 and
50 mg/kg Sporolactobacillus all decreased significantly the number of E. coli in chyme of jejunum of broilers
(P <0.05). In conclusion, adding both of 200 and 100 mg/kg Sporolactobacillus can decrease feed/gain and
mortality of broilers, and the effects are better than those of adding 50 mg/kg Sporolactobacillus; adding
100 mg/kg Sporolactobacillus can improve intestinal development and the function of digestion and absorption;
all supplemental levels of Sporolactobacillus can inhibit the reproduce of E. coli in jejunum of broilers. [ Chi-
nese Journal of Animal Nutrition, 2011, 23(12) :2136-2142 ]
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