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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
WiH Items ¥ & Content
JEAL Ingredients
F2K Corn 61.00
E¥ Soybean meal 17.60
S K] Rapeseed meal 6.00
SR Rapeseed oil 1.07
#%k Wheat bran 3.50
4iks Rice hull powder 0.50
BRIRES CaCOs 8.15
RS CaHPO4 1.07
i NaCl 0.40
ZAkHBEE Choline chloride 0.10
HA& L4 Multi-vitamin’ 0.03

DL-HE % DL-Met 0.08



TR TR R Mineral premix?’ 0.50

&1t Total 100.00
B 757KF Nutrient levels®

e ME/ (MJ/kg) 11.08
FEAR CP 16.00
5 Ca 3.44
3 AP 0.33
FHEE Met 0.34
R Lys 0.72
EEFR+L AR Met+Cys 0.64

V&AL WO T a4t Multi-vitamin provided the following per kilogram of the diet:VA 8 000 IU, VD31
6001U, VE5IU, VB10.8mg, VB225mg, VBs1.5mg, VBi20.004 mg, D-Z[& D-pantothenic acid 2.2 mg, M
1% folic acid 0.25 mg, #HEZ nicotinic acid 20 mg, “E#1Z biotin 0.1 mg.

21 Wy R R R AT v PR At Mineral premix provided the following per kilogram of the diet:Fe (FeSO4+7H20)
60 mg, Cu (CuSOs5H20) 8 mg, Mn (MnSO4*H20) 60 mg, Zn (ZnSO4+7H20) 80 mg, Se (Naz2SeOs) 0.3 mg, | (KI)
0.35 mg.

¥ {1514 Calculated values.
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S5 5K SPSS 17.0 B it A7 B R 2 7 2240 M (one-way ANOVA) , Duncan [KiZ#HAT
2 EHE ., WRIGLE R T M e 25 R oR . P<0.05 1E 2 5 BT HIbRE, 0.05<P<0.10 Fr
HAZm BEGES . WITIRFPHTER R SPSS 17.0 X #df #-4T = 7kl .
2 R 55
2.1 A TRATRIRI G A 25 11 750 B0 A 7 1 B P

MR 2 770, SHEGM AR L REZER (P>0.05) , HFHREEMNZEFET R
% (P=0.089) . Ak b, DARAEZSHIN S E A B A 2 H 0 1 A P MR e

MFE 3T I, ST A ER ARG AR 245 S0 PRV vt 135 2 o RNl R G R 35 5 (P>0.05)
{H B M E R R (P<<0.05), 3 MRIGLL I & R 15 5K T 5 41 (P <<0.05)
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Table 2  Effects of compound acidifier and probiotics on performance of laying hens

. NEWEE - CPEHRE FET %
PR . BLELL
Wi Items % Hen- & ADFI/ Mortality
LR/% F/E
housed LR/% (g/d) rate/%
XJHEZH Control group 79.9144.16 77.2143.60 102.4844.03 2.1940.08 5.3346.13
A HIFI4L Probiotics group 77174357  75.60%3.37  101.8543.77 2.2440.08 2.6743.43

B4&WALFI4 Compound acidifier group 78244328  76.5143.72  103.62#4.17 2.2640.08 3.33#4.71



MASHIHS R G ERAITHI4

Probiotics and compound acidifier 80.4443.70  78.4943.83 104.00#4.28 2.2040.10 5.3346.13

combination group
P {8 P-value 0.191 0.349 0.089 0.262 0.563

I 5 B4 I8 b o7 BE U RN FRERR Z R AR E (P>0.05), RAVNEFEIFRRZREFE (P<0.05), A
RS FRERORZ IR E (P<0.0D). TE[F.

In the same column, values with no letter or the same small letter superscripts mean no significant difference

(P>0.05) , while with different small letter superscripts mean significant difference (P<0.05) , and with different capital

letter superscripts mean extremely significant difference (P<0.01) . The same as below.

* 3 HEMUFIRASHF T HEE ., MR E R

Table 3 Effects of compound acidifier and probiotics on average egg weight, dirty egg percent and cracked egg percent

Y E JUE5E % Tl 2
WiH ltems Average egg Dirty egg percent/% Cracked

weight /g €99

percent/%

XFHE4H Control group 58.6741.11 3.0520.842 0.510.37
WA HI74H Probiotics group 58.91+.13 2.1740.39P 0.7840.72
T EBR A4 Compound acidifier group 58.800.87 1.9940.53b 0.7120.23
MAERHIFS ZERAAEHZ Probiotics and

59.2041.04 2.400.82° 0.6440.42
compound acidifier combination group
P {& P-value 0.705 <0.01 0.612

2.2 AR R A 25 77U X 0 TR AE AR bR (R 5
NFE 4TI, A [RGB S ML (T A . TR 8 i LLANIEOR 19G & 2 R
B3 (P>0.05), {E5 %6 HE AR B, fle2E 2500 77U 4L 10 BE 00 1 40 A 500 20 4 i 5 2 3 B (P<<0.05),
IgG FrEA MmN (P=0.061) .
F A AR A7 3 08 300 A L b S

Table 4 Effects of compound acidifier and probiotics on blood biochemical indices of laying hens

- MaEASE B TEEREH G &

. 1240 i 5 AR IR
TiH Items HGB & 1gG content/( 1

WBC/(10%L) RBC/(10%?/L)

content/(g/L) g/mL)

XtHAZL Control group 208.53415.192 142.6349.43 2.8440.252 4324058
A4 Probiotics 189.89+10.33b 138.1349.54 2.48+0.31° 5.040.90
EAmALFI4L Compound

195.5349.33% 139.3846.99 2.7040.21% 4.78+0.64

acidifier group



ARSI 5 B AR
2H Probiotics and compound 202.78+413.13% 138.88+12.38 2.730.26% 4.69+1.01

acidifier combination group

P {4 P-value 0.026 0.804 0.067 0.094

2.3 SATRAFIRIGHAE A5 70X B X A TE 38 B B AUk P bm (1

M5 R I,, AN [FR S 2 S O S . kAN N L) SOD W A1 T-AOC ¥170 . &
s (P>0.05) 3 fERIGNE R HE, A HIFI4 MDA & & B3 & T HAh 34 (P<<0.05) ; Tfi
EXRONE W, EEIRAHIH . SRS Z SRR MDA & &35 BT X4 (P
<0.05) ; RIGH KIS O MDA S &M T B3 (P=0.096) .

2.4 A TRATRVRI A 25 11 705 SR X ARG S 1] PR L I

MR 6 T, TEIREGEE 12 i, (CHXIRAN 1 R8RS % FH BPW-RVS 1S5 PCR Al
TUTTIRE, HARBIARKI 1T IRE .

ML T AT, FETTREBEEEE 7K, SR, 3 MRS T B4 E b
MTREER, HhEARAFAIER EEKT (P<0.05) ; EXFEH 14 K, NEEBRILHF
YR XS Ha SRR V0 ] R PHE 3 35 PR (P <<0.01) 5 S-ZHIAIRS ERRE S b V0 T IR B R 22 A
B (P>0.05) , Mol 5 2 S m A B A ARA D T TR -
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Table 5 Effects of compound acidifier and probiotics on reproductive organ antioxidant indices of laying hens  U/mg prot

WiH Items YR K Magnum tubae uterinae oI EE Isthmus tubae uterinae Y& Ovary

W EEME SfTEfRe TR BEAYBE  SuEfie TR BEMAWE BhiEkeE

MDA 1k i VA MDA ity Va MDA Va
SOD T-AOC SOD T-AOC SOD T-AOC
%[ HEZH Control group 0.1940.12°  5.4443.27 2564231  4.6941.942  24.17+11.80 2924137 201492  485146.78 4.8742.76
AR ZSHI77)4H Probiotics group 0.3440.19%  4.6242.22 2714231  3.114#256%  2531+4.23 2.86+1.46 1.97+1.28  48.886.37 3.6442.33
5 A4 Compound acidifier group 0.1440.09>  5.8043.84 3.2042.83  1.42+41.22° 19.3445 57 291#.79 1.07#0.55  43.8545.44 7.1243.08

WMAESHFSEARUAEHA Probiotics and

0.1540.06° 6.7845.05 2.68+1.68  1.51+1.01° 21.0346.18 4.8842.64 1444046  43.23#6.93 5.1143.89

compound acidifier combination group

P {H P-value <0.01 0.638 0.933 <0.01 0.535 0.088 0.096 0.108 0.180
6 HOTRAFIFI A SRS XS ANG H v ] FQBR P 2 i 52
Table 6 Effects of compound acidifier and probiotics on the Salmonella positive ratio of laying hens and eggs
K45 % Detection results
%5 H i 2 PR A . Eh BB BEAGK - KSR
H Items B _ A S R o e P T
No. of hens Inoculation organs . Traditional separation %34 PCR BPW-RVS
A LAMP PCR SEM PCR
culture method enrichment PCR
P — - — -
X+HEZH Control group 1

FLEE — — _
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ik
HIopE
2~4 ] b Fir A R A
i AEAS 74 Probiotics
i g 58 7L A s
group
R AL Compound
g P 912 il BT A
acidifier group
A7 5 5 A B AL
F4H Probiotics and compound 13~16 5] b Fir A B A
acidifier combination group
YA Egg samples EIHEEIRA

ORI TR A, <+ R T RE R

‘— represented Salmonella negative, and ‘+’ represented Salmonella positive.
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Table 7 Effects of compound acidifier and probiotics on the Salmonella positive ratio of oviduct and eggs in Salmonella enteritidis challenged laying hens

WiH ltems

HUp Oviduct

X5 Eggs

2 7 K The 7" day

% 14 & The 14" day

WG ERIR AW
Mixed fluid of egg
white and yolk

&5/ Eggshell membrane
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it HU

. K gure B
o BURE AR Rt BB A
5 | FH 1t 5% #1 Detected H 14 PN x
etecte etecte Detected .
Positive Positive Detected Positiv FHM:2 Positive rate/%
number/sample number/sample number/sa
rate/% rate/% number/sam e
number number mple
ple number  rate/%
number
*tHEZH Control group 6/7 85.3b 717 100.08b 7 14.3 17 14.3
¥ & 7714H Probiotics group 417 57.1a 6/7 85.7A8b 7 14.3 7 14.3
&AL 4L Compound acidifier group 217 28.6 217 28.67 7 14.3 7 14.3
WA S S AR 4 0/7 0 0/7 0
Probiotics and compound acidifier 37 42.9% 717 100.08°

combination group
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Effects of Compound Acidifier and Probiotics on Performance, Blood Biochemical Indices, Antioxidant
Indices and Salmonella Infection of Laying Hens
ZHOU Ling' DING Xuemei! LUO Yuheng® WANG Jianping' BAI Shiping® MENG Huaiwang?
ZHANG Keying*
(1. Animal Nutrition Institute, Key Laboratory for Animal Disease-Resistance Nutrition of China Ministry of
Education, Sichuan Agriculture University, Ya’an 625014, China; 2. Chongging Unibio Biotechnology Co.,

Ltd., Chongging 404100, China)

Abstract:  This study evaluated the effects of compound acidifier and probiotics on performance, blood
biochemical indices, antioxidant indices and Salmonella infection of laying hens. A total of 600 50-week-old
healthy laying hens with similar laying rate were randomly assigned to 4 groups that included 10 pens of 15
birds each. The hens in control group were fed a basal diet, and in the other 3 experimental groups were fed basal
diets supplemented with 300 g/t probiotics, 0.1% compound acidifier in the water every other day, and 300 g/t
probiotics+0.1% compound acidifier in the water every other day. After the feeding of 16 weeks, a total of 60
hens from control group were selected to 4 treatments for a 13-day long Salmonella challenge  (1.3x<108 CFU)

trial. The results showed as follows: no significant effects were observed on performance, hemoglobin content,
and the superoxide dismutase activity and total antioxidant capacity of reproductive organ by compound acidifier
and probiotics (P>0.05) . Dirty egg percent was significantly decreased by compound acidifier, probiotics
and combination of both (P<<0.05). Compared with the control group, white blood cell count in probiotics group
was significantly decreased (P<0.05), and the immunoglobulin G content in probiotics group tended to be
increased (P=0.061). The malondialdehyde (MDA) content in oviduct isthmus of hens in compound acidifier
group and combination group was significantly decreased compared with the control group (P<<0.05). The
Salmonella positive ratio in oviduct of hens in compound acidifier group was significantly decreased at the 7t
and 14" day (P<0.05) , but that in probiotics group and combination group was not significantly different
compared with control group (P>0.05). In conclusion, compound acidifier and probiotics can improve health

status of laying hens through decreasing the dirty egg percent and increasing antioxidant capacity and immunity



of them, thus reducing the Salmonella infection of body and eggs.
Key words: laying hens; compound acidifier; probiotics; Salmonella
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