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S, 9 K BT LT TN ) 7 R A ke R TR
oy S B SE T B0 7 2 S 30T A A 7 SR A
A

1 #M#57*

L1 ##

2018 412 A 14 H=E 2019 42 A 17 HiEAT
T, a5 Bl AL RO A O ) R A K P —
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Table 1 Test design and grouping

fr] W i
WA HEAR fbsm (& /R)
Ttems Simple Treat Daily
ems Numbers e feed intaket
(g/day/day)
XA 240 AR 118
Control group
R FEAl AR +30 g/kg
Trail group 240 a2yt 118
T R B R R B K Bk R BRI, K R A A
AT

Note: Fermented feed consists of corn and bran as the main fer-
mentation substrates, and the fermentation strain is Bacillus subtilis

1.2 77
1.2.1 /4 4

TRER IR K A IR, 1 ol R & & A AT
PR R 91 A KR A S SR AR bR o SR
P H B4 RS 08 S H A — Ak B
WA E A A TRISIFZ . RN TARRTS

30 #8 , ol MU g O X7, &2

x2 (RARABKEEFKE(KFEAL)
Table 2 Composition and nutritional

content of basal diet( Air drying foundation )

TP ZH A g EIfER EIAKT
Diet Content Nutritional Nutritional
composition (%) index level
E5P/S fRRE
Corn 38.20 ME(MJ/kg) 11.20
S HEH
Soya — bean oil 110 CP(% ) 16.8
KM L i
Rice bran 3.00 EE(% ) 4
MR HLT2 \
Wheat bran ’ CF(% )
TR 5
Soybean meal 18.50 Ca( %) 3.7
FRE A SR
Corn gluten meal 2.00 TP( % ) 0.52
Fika B R
Cottonseed meal 3.00 AP(% ) 0.26
ityuside| iz 2
Cottonseed protein 2.00 Lys( %) 0.78
Ve iy HAR + PR
Mountain flour 8.90 Met + Cys( % ) 0.66
TR TR
Premix! 3.00 Thr( % ) 0.54
A
ait 100. 00
Total

TE - BURE T ek fe it VA 12 000 TU, VD51 500 1U,
VE 25 mg, VK 31 mg, VB¢8 mg, VB,,0. 008 mg,iZ A 16 mg, =M &
0. 30 mg, lHH 500 mg, M2 1. 80 mg, Fe 90 mg,Zn 80 mg, Mn 80
mg,Se 0. 20 mg,1 0. 45 mg

Note ; Premix provided the following per kg of the diet; VA
12 000 IU, VD5 1500 IU, VE 25 mg, VK 31 mg, VB¢ 8 mg, VB,
0.008mg, pantothenic acid 16 mg, biotin 0. 08 mg, choline 500 mg,
folic acid 1.80 mg, Fe 90 mg, Zn 80 mg, Mn 80 mg, Se 0.20 mg, 1
0.45 mg.

1.2.2 M Z AR
1.2.2.1 A=

B H g R4 B Al g i S L B
A B B UV XS, R IR SR e T
PR CEYEE S H R E R OBHEL AR
=,

PR (%) = BT EBY (IR KRB x B
) x100;

P (g) = B SR (kg) /87 L x
1 .000;

BHE L = BFERHE (k) / B H (kg) 5
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B E AR (% ) = G EEV B H L x
100;

MR (% ) = WAL S H A x 100,
1.2.2.2 &%k

RIGEE Y K, R R AL 15 MO8, 12
[E] B R A W s =l = s e e =10 e =4
BRI T IR R 22 D) 8 28 5t 43 A D 13
FE bR R RO e SIS A, il AR ST s EE AN
e SR BT KO CRS B2 0.01 g) #R
mHEEEMESE, TR EER EOMETL
il

U, ot JB i 5 ()R e A R L PRI 2.5 g
A 25 mL 285, A A BER K e 5 2 2 B
4 AT 88 10% SRR B, I 000 FH I [ st
351 430000 e v UL Tt e e, R W A R
A TR
1.2.2.3 ik AHI4F

RIS RS K, R FEHLEER 12 HXG 7 7
TR ML, % R ABRH 20 min J5,3 000 r/
min .0 15 min J5 70 B MG, 3 MG A T -
20°C T ORI AE LA T 8 H5 .

Mg A de s . S H (TP) \HE H (ALB) |
5 (Ca) N MR A AL A M (ALT) (14 H IR A
FEEERL R (AST) | JFH R EREH (GLB)

L3R REAC I 48 b - S0 [ B (TC) L H il = g
(TG) . & % B g 82 1 (HDL) FI{R % FE g A
(LDL) .

M3 B R TE bR fE VIR R B =
(GnRH) fE5Pi 3R (FSH) fE# AR (LH) (i —
s (E, ) FIA28 (P,) o
1.2.2.4  JFFRERSAX M6 AR

KM 5E T 2R BB ki ity kA7 B o
Je , RAESE AT, 5 336 X0 4 B A A i O, 455
AR IFARIC, — 20°CAR-AE, FH LT BE AR5 AR
HABHRIG I 7 , 55 % FE B 85 1 (HDL) IR %% B iR
A (LDL) (Hl =g (TG) & JH[E EE (TC) , LA
R BRIAE F R A A Y TR BT AE 7 R
S E o
1.3 #HiEE

RIS B R Excel — 2010 FF i 47 B4l
PR, R H SPSS19. 0 Geit B b kAT ¢« ki, X0 2h
RV BIE + FrifE2E (Mean = SD) RIR, P <

0.05 F/R 25 3, P <0. 01 FoR 22 5
2 #RE5HH
2.1 REMAREGHEER L RAF

MR HI R
WEFE 0, R0 4 7 46 % 85. 69% , X} HA 4 =

HH81.95% X AH S LAMIL B ET & T
4.56% (P <0.05) ; i 5 20 i ~F- 39 25 o L ook iR 2
FEART 0.53 g (HEF AR E (P >0.05), {5
AR E R K 97.05% , 5T MR 4H N 97.24% iR
Y 20 50t BRAEAH oA BRAR A Ea 3 0 22 5 o B 3
(P>0.05), X541 55 AL L5, B R HE AIsE
TR B A BRI, 2 BIFEAIK 0.06 F1 1. 75 (P
>0.05) . g S H N 691. 54 kg, X R4
9 666. 63 kg, i 56 A X BE LI T 24. 91 kg,
XTREZH W %5 4 133.04 o, ik g Al iz 4 312.94
J6, IR X B T 179.9 g6, &G
W Rt 2T HOR s ke R R G R v Y
P o= W B S 7 T =T s Wit s L5 ) 2oty 0/ e
3,%4

x3 EBAMTELFEERHEERE
Table 3 Effect of fermented feed on production

performance of the later laying period

Nl X HRZH o]
Ttems Control group Trail group
R b
Laying rate(% ) 81.95 +1.33" 85.69 £2.10
EFigEi 65.17 £0.39  64.64 +0.27
Average egg weight(g)
REE
Total egg weight( ke) 666. 63 691. 54
BIEHER
=
Qualified egg rate (% ) 97.24 £1.12  97.05 +0.36
Feg breaking rate( % ) 0.76 +0. 36 0.99 +0.33
BHE L
Feed - egg ratio( % ) 2.22 +£0.03 2.16 0. 06
GET Y U 5 1
Number of deaths
SETE 2.19 0.44

Deaths rate( % )

T AT R AR A R R (BORPRE TR ) FRom 22 A 1
FH (P> 0.05) ApiE/NE FHARZRR2EF F(P<0.05),
FRERE TR R 22 3025 (P <0.01) . T

Note:In the same row, values with the same or no letter super-
scripts mean no significant difference (P >0.05) , and with different
small letter superscripts mean significant difference (P <0.05) , while
with different capital letter superscripts mean extremely significant
difference (P <0.01). The same as below
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Table 4 Effect of fermented feed on economic

benefits of the later laying period

TiH X HEZH N g
Ttems Control group Trail group
SR
Total egg weight( kg) 666.63 691. 54
X EE M A
Egg price(Jt/kg) 1.5 1.5
X%ﬁq&/\ . 7 666. 25 7952.71
Egg income( JT)
N 1472.17 1 485. 62
Total consumption(kg)
LAY
Feed unit price( Jo/kg) 2.40 2.45
TS
Feed expenditure( 7t ) 3 533.21 3 639.77
Wi/ o 4133.04 4312.94
Income

T8 SO TR R, BoA 5 B TSR, Ji 4] 53 1A

.
Note: Expenditure only calculates feed costs, and does not con-
sider labor costs, pre — feeding costs

2.2 RBANMESFERRERRIZIE

W58 RN 0 4 7S S 5 %) R AR L, B
KT 0.01 mm (P >0.05) ; 120505 2H 45 57¢ 3 J& %t
MRZAM & e 1 17.18% (P <0.01) ;X 5w
Moo B b B A= 7 0.59% (P >0.05) . 5
X HEZH A B, 1 20 2 1 L 91 S 2 A S S AR T
3.69% (P <0.01); FHIE L FIR B Zm T
7.48% (P <0.01) ; 28 56 2H fry 25 2 JIEL 361 2 1% ot
WEFEAL T 24.90% (P <0.01) ;i 5 4H &I 1
B W QB S, RN 2 1 B2 43 ) R 132,76, 83 Al
6.39, X} HR41 M 1.30.75. 41 F1 5. 53, 51Tt T
0.02.1.42 F10.86(P >0.05) , X2 & (o
XA A BRI S, BEL T 0.14 (P >
0.05) . 7E7=8 515 20 XS H AR s i & B 1)
BE, AT DL 3 A R AR A T, O H R
MR R AR, RS
2.3 REANMMELFEERANBENIBRE
EIEMEN M

iR B, e 2H i v SR S =l 49. 76,
X HEZH Ry 49. 22 4RI X Rl T T 1. 10%
H2ZERAEZE (P >0.05) ;X560 41 1L 7% 1 & H A
BREE & 40 Wk 16,64 1 34,31, it BB 41K
15.98 F132. 12, 5 X} HE 4 b A8 41 4300 T 17
4.13% F16.82% (HEFAREE(P>0.05), it
UL MV AS B N 2.99, X IR 2. 67, 5

Xt BEAAH LE , 1 2 L 3 45 3 S i R T T
11.99% (P <0.05) . FEIfiL {5 75 P9 5% 28 il A1 45
W M5 T, S0 B LU 1 A N R AT
REAR RS R T 15.29% (P >0.05) , %6

xRS AMEABANMELFEEHEMRETWL
Table 5
quality of the later laying period

Effect of fermented feed on egg

R 2 iR 54
i H Items XA "ﬁ?&rﬁ
Control group Trail group
HCEE
Eggshell thickness( mm) 0-36 £0.04 0-3520.05
TR A B
ggshell strength(kg/em?) 3950330 416 0,41
e
HERARE 1.30£0.05  1.32+0.04
Egg shape index
Ve G AL 75.41£5.80  76.83 +6. 11
Haugh unit
B
Albumen height( mm) 5.33£2.00 639083
%
EHOE 9.07 £0.26 8.93 +0.26
Yolk color score
IR [ A B
Fae yolk cholesterol( pmol/s) 116.76 £20.61" 87.69 +15. 88
HH L A B
Percentage of shell( % ) 03911767 6135 +1.92
gaial|
Percentage Ofyalk(%) 12422116 1301120
LA

A B
Percentage of egehell () 2367 %1-46"  25.44£2.00

RO RMABANEL~EEGH
MmFENIEREZL

Table 6 Effect of fermented feed on serum
biochemical parameters of the

later laying period

WA X HEZH X5 2H
Items Control group Trail group
MM
Total protein( g/1.) 49.22 £3.96  49.76 +4.02
HAEH
Albumin( g/1.) 15.98 1. 34 16.64 £1.97
R
Globulin( g/I.) 32.12 +£5.23 34.31 £3.37
5 a b
Calcium( mmol/L) 2.67 £0.27 2.99 £0.21
BN A il
Alanine aminotransferase( U/L) 314112 2.66 £0.72
A5 I il

Aspartate aminotransferase ( U/L) 138.78 £19.31 147.95 £20.25
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W H M ERERMERBME S EN
70. 53, %F HR 2H Ky 69. 20, 32 56 25 1M 775 11 7 i =
B E ST T 1.92% (P >0.05) . 5%
Hibg, ARARERRESTEREAS T
24.55% (P <0.05) fEpil BB EH S T
12.88% (P <0.05) , X560 2H M — s A1 20 I 5 44
A E &S, 0T T 5. 08% i 3.20% (P

x 8 ARMEEBEMEBREFHMLEFM
BT RERE 5T 254k
Table 8 Effect of fermented feed on serum
and liver lipid metabolism of the

later laying period
BH (i) Xof B 2H

Ttems ( serum) Control group

ol
Trail group

Hith =g
2.32 +0. 2.45 £0.
S0, 05) %§7 (TG mmol/L) 32 +0.80 5+0.57
S ] a b
(THCO , mmol/L) 7.74 £1. 13 6.28 +0. 96
£7 FMEBANEGEEERDEHETL BEREEAMAS o o
" o . (HDL, /L) T e
Table 7 Effect of fermented feed on serum 1E€“*FE“;I:HD -
5 135 i 2 14 O [ . N
hormones of the later laying period (LDL, mmol/L) 40034123 +0.16
i = it HE 201 IR T (HFRE)
ITtems Control group Trail group Items ( liver)
(R PR % ( TJ('@:‘“H 3?/51 : 0.23:0.04  0.21 £0.03
Gonadotropin releasing 69.20 £5.43  70.53 +8.24 e
hormone I [ i a b
(ng/L) (THCO , mmol/L) 74.59 £4.37* 60.76 £12.75
fesmiz P SN 5 1 10. 06 £0.80*  11.84 +0. 86"
Luteinizing . b (HDL, mmol/L)
hormone 1.67 0. 45 2.08 +0.33 (S 2 1
(mlU/mL) LI mmol/L) 21.63£2.52  19.62 +2.45
UATHIES l
Follicle stimulating hormone ~ 4.89 £0.68"  5.52 £0.33" N <
(mIU/mL) 3 ﬁ‘ 7w
s s g A ] ot AR g < AR = &b e B
- R TR DAL AT LA 368 5 A A A ) A R R R
12.48 £1.35 12.88 £2.78 S — R N 9 S e E D .7
Progesterone  ng/mL) - 3 530, P58 R o i sl e A 2 o i & AL

2.4 REEEARNEBFESHEREHNZm
5T 2B, 156 20 M8 H b = R 5 i 5 X R
AT T 5.60% (H2ER R (P >0.05) ;
T 2 IR A ML i R IR s b PRI
T 18.86% (P <0.05) ;i Ea2H 5 % FAZH A HL v 2
EREAMEESEA &GN BE, G T
6.03% (P >0.05) ;i 46 20 5 % 18 25 A1 He A %5 B
BEEE 1A [ B A i A R AR A B B BEAR T
15.75% (P >0.05) , 7EFHERR A i, g6 20
55 FEALAH LI IE H 5 =5 & = I T 8. 70%
S AL ZE (P >0.05) ;55 41 5 % AL AH L
JHFIE G 1R [ e 5 o 0 SRR AR T 18.54% (P <
0.05) ; 156 41 5 XF B2 AH E I = 2% 52 AR 2 A
R ETE T 17.69% (P <0.01) ;{541 5
X6J HECZEL R L VR 5 5 i 8 1 O st 5 A R A1
(a3t B T 9.29% (P >0.05) . #8

W W F A 3 P B (T VA M R A PLIR ) 4R
N SR B TS W M, AR A R M RE A
7

RS B e W, 7R S H P 22 IR
15 % FLER T K BB, 15 0 B L g, i e 4 7
R BT 8.24% (P <0.01) , B2
WFFEHE Y, 7R RS AR TV I 10% AR kB & 1% 1
Bl SRR, PR R RS T 2.62% (P <
0.01) . IRXEHFFEF M, 7E MR RN 30 o/kg Y
REEAR, B T RS L R R,
SR RAE"S FE S BT SR8, FE TR A R
AR T 1.66 AN E 435, MR TN T 24.91 kg,
TN AR N 272. 84 TT, AT RN T EEAS L Y
RS
3.2 REBANMEBEFEEHERRNEMN

B AT B TR RS BT
BT 0 M TG 2 N 9 (0 S S bR 4
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FIE " BSOS W E R R ]
IO, T BB E i mas s m . &
) A B LA RN AR 11 L A9 S e 1 XS B A SR Y
F L B RS R AR LR £,
B E MR R A o A S R A
X R 1t JOT ) B AR bR, I QLA R g v P
FBUBORE B, b Tl BRI RS L ER
Seo B R B 2 5T i I AR bR, R Y R
B ARERNAR RSP Y E R 0
JIES A B B R 4, T A A R TR
BEVER B N ZEYEr IE 5 A= BTG Sh T /5 09, 10
XTSI AT AR AR s s B 22—,
1 A I XS 2 v B B IR Y i R AR L O
Bl

I m BRI e A GRSV
5% 10% 19 A T inl ek e, 85 505 3 0 i) i 5 1
0 10. 48% (P <0.05) #118.73% (P <0.05) ., iz,
SSTEIRMR TR s i 30 g/kg (4 & TR, B S 2 4
BT ERE, 5 s VPR R,

APk T AR E Y H OB RN 1% 13k
Wy B R 25 AR AR P A IR R
FEA T 7.20% (P <0.05) . 2= "™ 18 & 3947
HEAVES N 25% BYRUA Y & e AR L, A A o I [
i EREIR T 9. 68% (P <0.05) , I AE AR
HNIN 30 g/kg 1 & T ARDRE, A T e ) 2H XY 2R 1)
R LU A 25 T, AR L A S A, AR
JUEL 1 P A S S RAAIG Wl T T I R SR IR
JIEL ] SRS B A 7 oK o AT RE Y i PR, & TR ) T
DA MR E A ] o A2 v X638 352 W o g WAL, DA
T 28 YR T EENIE . LB R
IR AR B [ ) 5, R [T 5 e A S AR
A2 H
3.3 ABANMNEBEFERHMETENERE
S ENR T

M SEH  HEA SERE AN S 2R
S T AL R (% I A S s e
I3 2R A TR AR S LA A R
T T ., AEARIUANEZMERARED, A
A ST R S PR P B8 R A
e BT AR e R XS AR HR TR I 25% 1Y
A=W R AR RE , X6 I Ao A 11 R P 8 TG T
(P>0.05), RN, MEREAH HEA

B I TCREN o R T AN 52 ) 5 21 3RS = 2
Je SRR P B B s o A R

ALT FI AST E=2AFAE T4 b, L6 1 5
AR e S 200 B ) B A5 2 B, >4 B A Az i B, K
ALT F1AST #F A M3, D) 100385 v wR 2 355 1 35 34
L AN AR RS AR RS 1 x 107
CFU/g Wit 2 F0RF B, B0 25 5L /%, L 24 7
H EE A&, AST A1 ALT B9 75 o4 35 JC 52
(P>0.05), X545 4R, K e in k% 00 o,
iH AST 1 ALT Wi M 2 5 A B E, S
g g AR —F

M5 EES 5 ERENIE R, BEREELN
Motk , B A R E R R peysg )
WEFEHE A XS IA AR A 10% Rk R A 1% i)
b, AT DL 2R v AN IV A o R, PN A
TEFEAS TR TR U N 10% By & B e, 25 R B,
AL R VRS . RS R R
XSGR R A N 30 g/kg A WEARDRE, I I 5 7 i 0
FI e, S MM 5 R, I SR
I seoR A W A S AR G TRE Y R R,
R HR i & T ) ek ] AR AR B B pH AL, i 2545
RV, DT 8 17038 0 85 A W SCRACR LS & 1
Thes AT T ER R,

KELHMAEET MERA RPN ET .
AN HE E AN BN - TR - PEAR AR R, H
R AR TR e R B R (G-
RH) i ik =Bk ™, GnRH [ B ] B0 FH
TR ol o FE AR R GnRH 32 4[] 422 b 52 1w D) 52
A= FIhRE ™ MR K P ER TR &
AEFR R, T2 2888 1P = B RE JT o IR P AR DRt
Z (FSH) f#iAz (LH) Jif — B (E, ) WK
I, AR & iR L 2R (P, ) o
TSR 205000 , BEAR (il & S HEDN, 1 P, 3 Ead
A SR DN S A HEBR T RE , ) FSH A1 LH (%)
Wh, HETT R FE A = 2

Widk s % BF Y AE R XS AR R TR s I 5 x 10°
CFU/ g M ZEFIAT B, 25 R 2R B, A R 2E AT B T
DI TR AR R & i, HfE— e %
P TOME R R R N Z R U I N A
LR R A R T YRR B XS IR N R B R KT
SARTIE 7o =i = W ¥ e oy =AM (1§ W 4 R SO A I @ a1
FRUS N 30 g/kg HA B ZFEFRAT 1R I ) R T TR
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AL T AR R A R R ) & i, &
Wrdk e SR8, REERRL X S LA A
VRSP IR TR AU M R 2, A R R AT
3.4 KEMARIE=EEHER SR

585 LT R JFPRIE v i = 8 AR ] e
DASE IR NS 2 00 TR A5 A, 2 B e 58 8 i i AR i
KT B b o I P R ARG, 2 X8 I £ 3
ACEINSE, 2 058 o LR A R e
B JF I FRAG A 1 =8, Sl = A ek
T, P32 2 AL 3 ) = T A S G
B BN o e I AR 1 AR LA L e 2 Y
Fi UEL 35 P 80 U, R UL I P o, A 2 40
L 2 A R A OE KT, WK A < AR
B RS RIS S 2 MR, S R U
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Effects of Fermented Feed on Production Performance,
Serum Parameters and Lipid Metabolism of Jinghong Laying

Hens during the Late Laying Period
PENG Xiao', YAO Yingying' , WANG Xiaogang®, FANG Shubao', WANG Junhua', WU Yingping',
Ayiduolait Tuoheti' , Akida Kermahun', Merzat Mamat', LI Haiying'

(1. College of Animal Sciences, Xinjiang Agricultural University, Urumqi 830052, China;2. Xinjiang
Wankang Agriculture and Animal Husbandry Technology Co. , Lid, Changji Xinjiang 831100, China )

Abstract: [ Objective] To evaluate the effects of fermented feed on the production performance, egg
quality, serum parameters and lipid metabolism of Jinghong laying hens during the late laying period. [ Meth-
od] A total of 480, 54 — weeks — old, healthy Jinghong laying hens were randomly divided into 2 groups with
4 replications and 60 laying hens per replication. The laying hens in the control group were fed the basal diet.
And the trial groups were fed the same basal diet with 30 g/kg fermented feed. The pre — experimental period
lasted for 10 days and the experimental period lasted for 56 days. [ Result] The results showed that : Com-
pared with that of the control group, (1) on the production performance the egg production rate of the trial
group was significantly increased by 4.56% (P <0.05). (2) On the egg quality, the eggshell strength of the
trial group was extremely significantly increased by 17.18% (P <0.01). The proportion of egg yolk was ex-
tremely significantly increased by 7.48% (P <0.01). The protein ratio was extremely significantly decreased
by 3.69% (P <0.01). The cholesterol content of egg yolk was extremely significantly decreased by 24.90%
(P<0.01). 3) On the serum biochemical indicators and reproductive hormones, the serum calcium content
of the trial group significantly increased by 11.99% (P <0.05) ; Follicle stimulating hormone and luteinizing
hormone were significantly increased by 24.55% (P <0.05) and 12.88% (P <0.05), respectively. 4) In
serum and liver, the total cholesterol content was significantly decreased by 18.86% (P <0.05) and 18.
54% (P <0.05), respectively. And the high — density lipoprotein was extremely significantly increased by
17.69% (P <0.01) in the liver. The other indicators were not significantly different (P >0.05). [ Conclu-
sion] In conclusion, under the conditions of this experiment, the addition of 30 g/kg of fermented feed to the
diet has a certain improvement effect on the production performance and egg quality of Jinghong laying hens
during the late laying period.

Key words :fermented feed; laying hens; production performance; egg quality; serum biochemical indi-

cator; lipid metabolism
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