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BEHEFYUNTELCETER . EmRM
%8 & T 4 45 F5 HY = i

kak BEE? FZERE & R 40 TR
(L. E R B2 BRI BT, AL 5T 100081 52, H b B2 e At o 3 Hic0s BE W58, JL 5T 100081 5
3R AE P B R F A I, b 100081)

W OE. KRB B EMRTEFZAM(YC)* =R A ik Bh i ASE L ERITH YA,
HEL2304 R 210 AR T ZABZFM MM 4 E FUIANAETL , BEANATHL 192 AFES,
R (YCO 20) 4A"R 2 ok — 240 A K el AR X820 (YCO0.2 20 . YCO0.4 Zi4= YCO0.6 21) 4 51 49
RAER BT R 0.2% .0.4%F 0.6% BEF 35 I 09 X AR, KIEH O B, £R AW
Ltk YC0.4 24 YC0.6 21-F 3% & B £ 3 m(P<0.05) , & £ 2 EHAIL(P<0.05);
YCO0.2 48 . YC0.4 28 4= YCO0.6 405 &% £ L ZF %K (P<0.05), 2) 5B A48k, YC0.4 40 4=
YCO0.6 47%& % B F 2 %8 X (P<0.05) ;YC0.2 21 ' YCO0.4 2842 YCO0.6 A&k MG & FE LS &
A& (P<0.05) , & EAA R E I3 (P<0.05);YC0.6 A B F M E w4 EA B %915 (P<0.05)
3) G armatart KIEH 3.9 8,YC0.2 4 .YC0.4 44 YCO0.6 AW K R AR ABKETRE
AR (P<0.05) ;X305 3.6 B ,YC0.4 AR w R @A L4 2 F %I (P<0.05), 4) *F B 414048
W, YC0.6 2405 8 T e/ T AW AL & B F I 5 (P<0.05), 5) 53 Ba4at, YCO.2
20 YCO0.4 284= YCO.6 4L 5 ML AT A L & 2 F 1K ( P<0.05) , T I, AR A I 0.4% F=
0.6% o Bk 55 35 I M BE 4% B & 5 BB R S i, AR S A AL & BRI AR 0.2% .0.4% A7 0.6% B 4
AWM R ETEHNAE TR RV KRR, MR E P INTRAG S A, &
SFEE, TR IR AN ETRMEN 0.4%.,

KBR, BRI TR A SRR SR AR, B A M AR A

FE 2 S:S831.5 X HkFRIZAD A N EHS :1006-267X(2017)09-3331-10

—H LR PUE R R &R A E 2
KEEMMEM, JTAERER B FRSGE &ML

HEA KRR o e 7 S5 BUBRAE T, i HL 3 il T 4t
AR 2 P AR i 5, 280l T LAE R WF SE U I, %

PERE, BB & A AR 5 A, (H2 Pt AE R
Al A K T — R 50 )8, L andi A R 5% 8 |
S E B XA FR A T 2 R B T Y 4 )
B, TR A SRR ER & MO T e
TG e A ), FHRBUAER BRSNS T —
A B2 REET FEY) (yeast culture, YC) & & &
W g A2 3 VA o AR W 53X 28 1o AN AN B A i

Y 7E HH#E:2017-03-02
E£TE ARl B AR R AT T R & A5 1 A 5

RS IR U)X S B B 8 A B Y 5L
U WKW WEREE RN G A A
PERE G5 S5 T | G itk NP I R B 2R AR 4 2R
BAEITIRE T IRV AE WETT R R R
T 2.0% i B BE 15 37 40, AT LA BE ARG A K, ke
PR R, A OB AT BIE Y E W, AR b S
0.3 % H I E 15 7 1) BE S 1 5 DY XS 19 S e 07, P i

YEB B A kAR (1993—) |, 53 IR SRR N, A LA 5828 N ARDELHIN T 58 F2 i AF5Y . E-mail: zhanghaliluya@ gmail.com
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PRI AME A 10 A7 6 2% 000 A0 45 R S R W AR o
A0 B 5 77 ) BE S ik 2 4 XY RLIVE D 4R F
WA E . 15 SR SF BT R W], B R RS R R
AW R A DI RE, W T T B B A A
RS RS R WY AR T AR N 0.3 % I B 35 3R )
AL R DA X DR Bl 4 M T R T ks PR
S B RGE  RDR PESIN 0.3% [ I RE R SR
REAS 038 ™ S 4 0, B e A PR RE . AT, X
TRE I RE 5 37 0 N 3 S A AR ARG
b DB S ARG B B T ST T IR B SR
Wt 7= SN A 7 I RE MR i Y R L, X T IR
B SR XN B A R R S X ) B i 1 A T T
AR P RS B A N O T =R O R iR
AINEERE IR Py 0 7 S0 A 7= PR BE XS 3 % 4 1k |
S i J5T L i R TR 2H AR A Y R W Ok IR B TR
E 7 EE R G R e A S — 2 A RN R R B e
A

1 #MRlER*E
1.1 REY 558 i% T

P B 3% 75 ) ph 0 BUR 2wl B4 DA s g
BESE SR MR R REE T 246N, R AR
R RE SR 2, 0t o IR AR BE I, Wi L T
PR R AE D R RERE B SR Y R AR M b
IRk RN M S A 3 AR Ak, AR
FRHALEE TEE R 22 K, B BE 55 55 0 R I W b iR
FIBT R IR 2K AR 0 AW
PR RN AL RE th B — ) SR B | H 58 S B, AR
2K AR B IR EAE R AR B
RAERKHFHRL,

PEHL 2 304 H 210 HIR M T S48 7= 4G, BEHL
A A BH3ANER BN EE 192 HPE,
HEZEAREZRAEE (P>0.05), EX-TH
RUFERE IR M2 I NRC (1994 ) & 35 75 B, FEAE
TR S FR K LR 1, XFREZH (Y CO 41) 1]
ML R AR IR B 4H (Y C0.2 £H . YC0.4 A F1YCO.6
2H) 43 3] ] W A R il ) R R R I 0.2% ,0.4% 1
0.6% FERERE 2 (i g0 fR ke, 1R 3k o Al ik
B XA 35 T T a0 4 3 J2 Sr AR GE b 37 4 BERD
PRI 2 A A PR — B, XS A R B
oK, DU

F1 ERARAMREFRKFE (RFER)
Table 1 Composition and nutrient levels of the

basal diet ( air-dry basis) %

i H Items &1 Content

JE B} Ingredients

E K Cormn 59.70
EfH Soybean meal 24.50
K Soybean 0.50
#k 2 Wheat bran 4.00
£ Limestone 9.00
R 245 CaHCO, 1.00
ik NaCl 0.30
IR Al Premix" 1.00
&1 Total 100.00
B 35K Nutrient levels?

fRiHEE ME/ (MJ1/kg) 11.16
HEH BT CP 17.38
HIE R EE 4.19
FLK S Ash 2.17
45 Ca 3.81
Sk TP 0.35
ARHE AP 0.11
HiE R Lys 0.97
HE R Met 0.26

YR R R T e i AR 42 it The premix provided the
following per kilogram of the diet; Cu 8 mg,Zn 40 mg, Fe
70 mg,Mn 30 mg,10.175 mg,Se 0. 075 mg, VA 10 800 IU,
VD, 2 160 U, VK 31.0 mg, VE 4.6 mg, VB, 5 mg, VB,,
6 mg,Z RS calcium pantothenate 5 mg, #H R niacin 7 mg,
2 folic acid 0.1 mg,

D AR AR R AR 1 RO R 43 Sk S, AR A
fii. ME, CP and Ash were measured values, while the oth-

ers were calculated values.

1.2 #MER
1.2.1 J=EA e

REC R A RAEZ M H = E N HEE,
XSG  IC SR A A EE R E R, AR
R L P B AR SR AL
1.2.2 HER

RIS 3.6.9 AR MNNEANEE H
BEMLIE 10 MY H =&, W & R E BB (&E
K/ETE) EEPIE EICHEE RN TS
B E/ ) LMEREE,

I G B = 100xlog ( H=1.7TW™"+7.57) .

Kb H MR E A S (mm) ; WoHEHE(g) .
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1.2.3 X&E DA

R 3.6.9 AR, NS HEANEL
FREALI 10 FO0 B, L3 5 410G B R 50 28 1 R R
PN 20 TR A, R M TR RE R S D T IR TR i
XA A K FE I, 43 501 2K B A= 3 4k 7K
TG 2 AP 52 I, 76 K AR K 78 A B Uk d e 3%
T, AR BRTEREAR v B S e, SR I 6 0F Al —H 2
1) 5 MR d i e O, IF IR A, &5 H
A IR ACKE B e A A 10,100 .1 000 AT 10 000
FE 6 BE R B6 , SR GB 4789—2010 2 1k 11t 77 1 7k
AT RGN XS B 25 T R0 2R PN B SRR R R A R
DTG R L
1.2.4 EFRYBFRWHEILE

W B A E A A DR WO e AR XS HE i
FHER TR AT K 43105 I 2 ) e v R 2 1 5, A 2 A
R/ OESSUNEE IR
1.2.5 R 21454

AR WIS 9 R, N4> & Bl AL %
BUASE TR 2 HAG R WILE IRE .+ =48
Wy 23 fi A0l gy v £ € ST RIS 0.5 mmol/L
KOH 19 10 mL 7 %€ 3% 38 1045 v, R B2 3
24 hitf %I 1k & B & BE Y pH 24k, IFiC #NLE |
BRE 38 A W 8l | R R A R R R
X J8 S

HILR ERE =8 EERE(mg)/
PR ERE (g) .

TEI S W 55 0 FA A, B> H 42 v Bl L ik
BUAREZEWN 2 AXE S, ] 24 (h )
5 cm, F Tris 2% v EE Ve, VDAL 5 > AH 55 5643, 78
10% P H P A IR MRS I T 1 o FH R Rk

YEA DI R FORAORS - 20 e 0 0562 0 1B
TN SRR R R TR DGR T v B B
T i 0 2 9% 6 0 3, DAKEL 408 9% 6 A4 P I 35 43 =2
RS R, ME AN H LN 5 YR B (A A
R ERE SR, PR/ RE
WIE(V/C)H,
1.2.6 EHHEE

AR S 9 oK, RS E A b B AL ik R
TR 2 HY 2 BUR A A S REM H Mg, 2%
R KB 10 mL 25045 1, R A7 7E S 56 = B vk
FETP LR AR SR 40T, R GB 4789—2010 &
B A8 T T B VR BB R I R B FLRR AT
B VDT BB B, A T i P 2 v A
%41 [ 1g( CFU/g) 1 %5 .
1.3 HERITOH

BPEiC 5T Excel 2007 W, ®1AE A )E | K
1 SAS 9.2 #E47 B K % J7 22 47 HT (one-way ANO-
VA) ,JfH Duncan [X2 5 VAR 50 25 5 10 10 35
P, B EYEKE R P<0.05, 455 DL SE 2 (i 45
ZT LR

2 &% B
2.1 BEEFYNTELEF RN

AR S o B 85 % X 7 B RS A R R 1Y
LR 2, SXTHREAAME L, YC0.4 HFT YCO.6 4
S W (P<0.05) , Bk 8 AR W AR
(P<0.05) ;YC0.2 40 . YCO0.4 20 F1 YCO.6 4 K&
N ERFEM(P<0.05) , KA EFE BHE AL
T HWAT 225 57 (P>0.05)

®2 BEEFYNTEBE RN

Table 2 Effects of yeast culture on performance of laying hens

JrER AR R ;
4151 . R BHE L HRLES
Egg laying Broken egg Soft egg .
Groups AEW/g F/E Mortality/ %
rate/ % rate/ % rate/ %
YCO 80.39+1.91 58.83+0.01° 2.19+0.05 0.16+0.02° 0.20+0.01° 1.04+0.52
YCO0.2 82.65+1.05 59.12+0.09® 2.17+0.02 0.11+0.03" 0.08+0.02" 1.04+0.52
YCO0.4 82.38+0.40 59.28+0.28" 2.13+0.03 0.09+0.02° 0.08+0.01° 0.52+0.52
YCO0.6 82.56+1.64 59.58+0.19¢ 2.15+0.03 0.06+0.04" 0.03+0.02" 0.69+0.30

[FIZVEAE SR AR A RN PR oR 22 573 B35 (P<0.05) , MR SO0 P B R OR 227 35 (P>0.05) . £ 7.3 9. & 10 [,

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 Table 7, Table 9 and Table 10.
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22 BEEFYNFFEBERROZM

AR P T B 3 3 W ) 7 RN R B 1Y) 5
M DL 3., S IRAAAH L, YCO0.4 41 Al YCO0.6 4HAY
TEFJE R B E K (P<0.05) , YCO.4 20 F1 YCO.6
HZE W EA S EZER(P>0.05); YC0.2 4,

YCO0.4 ZHH1 YCO.6 HEH B M5 (L") H %
FREAR (P<0.05) , EF (b)) H B E T E (P<
0.05) ;YCO0.6 HEEI ML (a” ) [HEERS
(P<0.05), FAECHE EILRE EE LR A
M R A B 22 5 (P>0.05) ,

®3 BBEFYNBEGRHINE
Table 3 Effects of yeast culture on egg quality of laying hens

WiH 415 Groups

Items YCO YC0.2 YC0.4 YC0.6
e Eggshell strength/N 39.51+10.95 41.68+9.27 41.10+9.28 39.79+11.3
FE 7G5 Shell thickness/mm 0.38+0.03" 0.38+0.03" 0.39+0.03" 0.39+0.04"
e LT 72.70+1.20° 72.18+0.83" 71.72+1.02° 71.92+1.19*
0 a” 1.52+0.66" 1.55+0.58" 1.40+0.67" 1.89+1.22°
W b 8.50+1.20" 8.87+0.94° 9.28+1.24¢ 9.61+1.39°
FEILI5 %L Shape index 1.30+0.05 1.31+0.04 1.30+0.05 1.31+0.05
EH R Yolk ratio/ % 23.74+1.80 23.96+2.02 23.80+1.89 24.30+1.83
W4 R B Haugh unit 83.21£7.10 83.29+5.60 83.86£7.19 81.89+6.88

[l FT B SR AR AN /NG PR OR 28 5 B35 (P<0.05) AR R 8RB R R 2 5 R 3% (P>0.05) , K 4. %5 % 6.

glﬁjo

In the same row, 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 Table 4, Table 5, Table 6 and Table 8.

2.3 EBEEHEZFYNTEBLE D AEIEFRNEIN

2.3.1 BRI FYX - ESES LM EYD
bie oAl

o A N R B 75 R X B AR 5T R AR
PR R WL 4, SxIRALA L 5 3.9
J&,YC0.2 41 YCO0.4 4 F1 YCO.6 LAY HEFE R0 K

W R BB AR (P<0.05) ik 45 3 6 JH,
YCO.4 4 1y 2 7 3 1 40 BB E AR (P<
0.05) . A MILIEE 3.9 J& ¥ AR KM 2T G
B, RIEE O J], 25 4 IE) 2K 5% 2% I AN A R O B
EXF(P>0.05),

R4 BEEFYNFECERTREAMENHENZNE

Table 4 Effects of yeast culture on microbial number on eggshell surface of laying hens

Bisf [ ifE| 2%/ Groups
Time Items YC0 YC0.2 YC0.4 YC0.6
T

% 3 JH Total bacteria nilﬂmij‘/%g(cw/mw ] 3.74+0.06" 3.6x0.05% 3.51+0.06 3.65+0.15"

The third . . ‘

week K FRE Coliform/( MPN/mL) 46.000.00° 6.45+4.94° 3.63+1.15™ 0.24+0.21°
UPITICEE Salmonella/ [ 1g( CFU/mL) | — — _ _

56 & 40 S8 Total bacteria number/ [ 1g( CFU/mL) ] 4.47+0.07° 3.97+0.02° 4.19+0.03° 4.44%0.06°

The sixth KA HE## Coliform/( MPN/mL) 60.00+44.68"  7.63+2.89°  19.00£3.46  32.17+23.96"

week YT Salmonella/ [ 1g( CFU/mL) ] — — — —

59 & Y &L 4N Total bacteria number/ [ 1lg( CFU/mL) ] 4.58+0.31 4.68+0.56 4.83+0.45 4.41+0.06

The ninth K HRE Coliform/( MPN/mL) 5.80+4.95" 0.81+0.76* 0.00£0.00* 0.43+0.46"

week YITICH Salmonella/[ 1g( CFU/mL) | — — — —

—ARMEH, F 5 EKIM,

— not detected. The same as Table 5 and Table 9.

100 |
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2.3.2  BERRIRYINS 7 EAG 5 A AR Y RO 1R

o R A T B 55 R X 7 A A B A )
B SRR W2 5, IR EE 3.0 M9 J, 254
R E PA 20 BRSO R AR R A D ) PR R A

WA B FHER(P>0.05), £4MEEE 3.6 F19 JF
BB KRG E R E MY T RE R E YK T
Ko BR

x5 BEFRUNFEBEAMEYBENME

Table 5 Effects of yeast culture on microbial number in egg of laying hens

At ] Wi H 2H 51 Groups

Time Items YCO YC0.2 YC0.4 YC0.6

5 5 I 2l B4 Total bacteria number/ ( CFU/mL) <10 <10 <10 <10

The third week K #E Coliform/( MPN/mL) <0.3 <0.3 <0.3 <0.3
YOI Salmonella/ ( CFU/mL) — — — —

% 6 i 2 B4 Total bacteria number/ ( CFU/mL) <10 <10 <10 <10

The sixth week K #E Coliform/ ( MPN/mL) <0.3 <0.3 <0.3 <0.3
IR Salmonella/ ( CFU/mL) — — — —

. T A8 Total bacteria number/ ( CFU/mL) <10 <10 <10 <10
o KImHE#HE Coliform/ ( MPN/mL) <0.3 <0.3 <0.3 <0.3

The ninth week N,
YITIRE Salmonella/ ( CFU/mL)

24 BEFUXNFTFELEZMRRWELEY
=1

IR PP U N T B 5% 5 W) o PR A XY B FE ) TR
SLTH AL R W3R 6., SXTHRAAH L, YCO.6 41

ML B B T4 e W T AL R i 5 R e (P<
0.05), YCO0.4 4 . YCO0.6 2H 5 X} B 20 2 |6 #2519
L BEEM TR EWHALRER AR E (P>
0.05)

R6 BEEFUNMTEELEFRYRRIBELENME

Table 6 Effects of yeast culture on nutrient apparent digestibility of laying hens %
WiH 215 Groups
Items YCO YCO0.2 YCO0.4 YCO0.6
M H i Crude protein 46.73+10.03" 55.48+12.8" 62.55+5.06" 72.51+1.55"
fE1E Energy 85.18+2.23" 84.75+2.63" 87.12+0.73" 89.76+0.35"
T Dry matter 69.67+4.63" 70.47+5.39* 72.18+2.36™ 78.70+1.50°

2.5 BEEEFYNTELELERSNZN
2.5.1 WERESEFRY X - EY E W iE & BE B
pH 1 5 i)

AR v S I T BE 5 5 ) %08 7 G i A% B

LB pH MR LR 7, A 4NLE MRS+ 16
H 2 Rl 2 g pH B B2 25 5% (P>0.05) o
W I B SR N I j 34, B S 288 pH A 1B
NP SR

®7 BESEFYNTESERESRAE pH R

Table 7 Effects of yeast culture on chyme pH in gastrointestinal sections of laying hens

451 ME i 8 + 45 Y7 mi7
Groups Gizzard Proventriculus Duodenum Jejunum Tleum
YCO 4.20+0.16 4.58+0.32 6.26+0.06 6.10+0.13 6.74%0.65
YCO0.2 4.30+0.09 4.47+0.45 6.15+0.13 6.19+0.12 6.66+0.44
YCO0.4 4.12+0.27 4.45+0.53 6.22+0.22 6.22+0.24 6.39+0.53
YCO0.6 4.15%0.25 4.35+0.43 6.21+0.12 6.09+0.16 6.92+0.36

| 101
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2.5.2  WERREEIRYINS G 1B W 1 R R
R R A T B 5 SR W %ot 7 S g 9 AR

RS2 L35 8, 2 ALNLE 5 B IR B 45 %0 = a1

B, i 48 K B SR R AR AR B B 2

(P>0.05), YCO0.4 4+ "F8IHta 5 B & T HAb
B (P<0.05),YCO.4 4T T8 %0 B2 5 T YCOo
ZHF1 YCO.2 2H ( P<0.05) .

®8 BESEFYNTEXRERERSNRMm

Table 8 Effects of yeast culture on gastrointestinal indexes of laying hens

=] 215 Groups

Items YCO YC0.2 YCO0.4 YC0.6

UL 841 Gizzard index 0.06=0.01 0.07+0.00 0.07+0.01 0.06+0.01
Jift B 8% Proventriculus index 1.22+0.18 1.06£0.13 1.05+0.31 1.14£0.25
+ —#5 % +5 %% Duodenum index 0.11+0.02* 0.10+0.01° 0.14+0.02" 0.10%0.02*
23 54X Tejunum index 0.03+0.00 0.03+0.01 0.03+0.01 0.03+0.00
[ i 5 %X Tleum index 0.02+0.00 0.02+0.00 0.03+0.01 0.02+0.00
JE S5 Carcass ratio/ % 0.90+0.00 0.88+0.01 0.90+0.02 0.89+0.02
HFHEFE S Liver index 0.23+0.02° 0.21+0.03° 0.27+0.02° 0.24+0.03"™
JENFFE %0 Pancreas index 2.54+0.31 2.29+0.24 2.41+0.32 2.42+0.40

2.5.3  BERERT IR Y XGRS H M A W R
A0

TRDARL H S I T B 5 3R W X 7 S W LR )
o ny R W3R 9, 2 A H M K AT i B0 s
TR R EZER (P>0.05) A& B 7Y
ARG 22 I K AT R S A AR

R 5 A4 A, YC0.2 41, YCO.4 4]
YCO.641 H M 7L e #F o 45 i 8 3 PRI ( P<0.05) .
A X A H W 7% X R0 Kb v T,
YCO0.2 4 . YCO0.4 411 YCO0.6 41 H M ¥ K K i v
IR,

®9 BEBEFRYNTEBERMEVEENENE

Table 9 Effects of yeast culture on cecal microbial number of laying hens 1Ig(CFU/g)
4151 FLIR AR PN 7ERE) [ERl SR IR
Groups Lactobacillus Lactobacillus Total plate count Salmonella
YCO 6.87£0.34" 3.54£0.79 5.74£0.50 A
YCO0.2 6.30+0.20" 2.82x1.14 5.91+0.33 —
YCO0.4 6.24+0.16" 2.79+1.39 5.67+0.50 —
YCo0.6 6.34+0.36" 2.49+1.34 5.84+0.14 —
2.5.3 WEREIGFRYIR P EXG I E R A AR BEER(P>0.05), SXFRA ML, YC0.2 41H
Al YCO. 441+ 48 4B LA V/C R 35 5
TR NN BB B R X P RS B TE A R AL (P<0.05) , Hif YCO0.4 4+ 5 A SR E

LR R 10, FH T ZHEMRERETL  V/CERK,

R10 BEEFUNTELHHEEAREEHIIE

Table 10 Effects of yeast culture on intestinal mucosa morphology of laying hens

FEss TR E Crypt depth S E = E Villus height REREE/ REHRE V/C

2151 Groups

YCO 228.33+10.51 930.61+118.05* 4.07+0.37"
YCO0.2 246.89+33.51 1 161.28+152.32° 4.71+0.25"
YCO0.4 250.83+30.31 1 223.06+165.40° 4.88+0.42°
YCO0.6 246.56+17.59 1 097.06+115.82* 4.44%0.26™

102 |
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3 3 8
3.1 BEEFYXNTELAEF RN

FERERR 2 h & A FE & SRR K B W4k
AR CHERERE AR YT AR DL S — s
XPE B KA R R AR T X S ) T RE A5 A iE
BB E SR I W R R R T B R 8 2 2
PR R A PR R AR R AR ST R AR
TR RN 0.5~1.0 g/kg B H 88 S REAZ 4R = A
XMW SR & i R H S o A e ne, BB
VO gE 45 R W AR TR I 0.2% Y R 5
Yrniets b AR AR L BB R 3 i 7 AR R Y
B R I ARG T S A K
e, AR, SRR HE, B R A0.4%
EERERE R BE S 0 4R M P R, B R AL
W R AR, PR H 7= 8 R MBS A 4
AR 3 3 AR B2 e T 7 A R v S o I B 8 R
REAE 4R & 7 XS W A - M Be . A I S RGE AR 1R
R FF R T 85 55 W AT LA i 3 M T R A g 8
LS A RT3 5 0T T Ak ik s 28 SR ]
AETCE P= EE S B A b e
32 BEEFYNFEBERROZM

2 ARV AR R AR 0.2% A T RE 85 77
7R 2 AR e A R R | L SN R VAR O
SR ORI A B0 T W R W, A I AR HE
T AR S I 0.3 % P B 355 SR W 6 OV 48 0 18355
e, {H RE P o 28 o 6 | R 5T R R | B 5T U R G
ANV v ) - A SN Gip A AR 1 R H e =
Yy he g oot 2 8 60, X A 48 bR A B 2
AR | Bt 2 1 R R TR R SR S 0 2 3 22
ORISR M R A T S RS0
T bR %) 5 FE (B 0 35 R AIC, 20 B2 0 B 0 3 T
i, MR TE 48 BUM MG R A A o % A28 1k, & 0F
FELE T — B 25 5, 1 0T R S 1A AR s i
B R F 0 5 5 AT 0 R R v R, RS
R R SR Y )G, WO 8 3R 9 I nT RE AL 45
X R SR R ) B YRR R RK T R
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Effects of Yeast Culture on Performance, Egg Quality and Egg
Health Indicators of Laying Hens

ZHANG Jiagi' QIN Yuchang® LI Junguo'®* LI Jun' NIU Libin' YU Zhiqin'
(1. Feed Research Institute, Chinese Academy of Agriculture Sciences, Bejing 100081, China; 2. Institute of
Animal Science of Chinese Academy of Agriculture Sciences, Beijing 100081, China; 3. Key Laboratory of
Feed Biotechnology of Ministry of Agriculture, Beijing 100081, China)

Abstract: This experiment was conducted to investigate the effects of yeast culture ( YC) on performance, egg
quality and egg health indicators of laying hens. A total of 2 304 Roman brown laying hens at 210-day-old were
randomly allocated into 4 groups with 3 replicates per group and 192 laying hens per replicate. Hens in the con-
trol group ( YCO group) were fed a corn-soybean meal basal diet, and the others in the experimental groups
(YC0.2, YCO.4 and YCO0.6 groups) were fed the basal diet supplemented with 0.2% , 0.4% and 0.6% YC,
respectively. The experiment lasted for 9 weeks. The results showed as follows: 1) compared with the control
group, the average egg weight of YCO0.4 and YCO0.6 groups was significantly increased ( P<0.05), and the
egg broken rate was significantly decreased ( P<0.05) ; the soft egg rate of YC0.2, YC0.4 and YCO0.6 groups
was significantly decreased ( P<0.05). 2) Compared with the control group, the shell thickness of YC0.4 and
YCO0.6 groups was significantly increased ( P<0.05) ; the lighteness value of yolk color of YCO0.4 and YCO0.6
groups was significantly decreased ( P<0.05), and the yellowness value was significantly increased ( P <
0.05) ; the redness value of yolk color of YC0.6 group was significantly increased ( P<0.05). 3) Compared
with the control group, at the third and ninth weeks of the experiment, the coliform number on eggshell surface
of YC0.2, YCO0.4 and YCO0.6 groups was significantly decreased ( P<0.05) ; at the third and sixth weeks of
the experiment, the total bacteria number on eggshell surface of YCO0.4 group was significantly decreased ( P<
0.05). 4) Compared with the control group, the apparent digestibility of crude protein, energy and dry matter
of YCO0.6 group was significantly increased ( P<0.05). 5) Compared with the control group, the cecal Lacto-
bacillus number of YCO0.2, YC0.4 and YCO0.6 groups was significantly decreased ( P<0.05). In conclusion,
diets supplemented with 0.4% and 0.6% YC can improve the egg quality and the feed digestibility of laying
hens; diets supplemented with 0.2% , 0.4% and 0.6% YC can improve the performance of laying hens, and
reduce the Lactobacillus number, and inhibit the production of Salmonella in the cecum. Comprehensive con-
sideration, the dietary suitable supplementation of YC for laying hens is 0.4%.[ Chinese Journal of Animal
Nutrition, 2017, 29(9) :3331-3340 ]

Key words: yeast culture; laying hens; performance; egg health indicator; cecal microbe; intestinal mucosal

morphology
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