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xt R kAR R SR R R R RALEE A 0 e, K IR L IR 060 R A R A B AT AR
T SRR A2 P E I RES A A AW BASANATR AT E 48 A FREA
AR BR A AR 3 AN KB 40 4 ) 4R AR K b B AR P R Am 150,300 F= 450 mg/kg A A ML RIS
89X IR, TR 10 d, BXH 56 d, R A . SarRaa 1) A4 =Rk @, 1~28
RO, BaXIb 4 =R Ao T3 & EH R F I 5 (P<0.05) , 44 P Fm 450 mg/kg & A H iz
Ry TE-F3H A KRR ERENI(P<0.05) ;5 29~56 KB, 48 F % Am 300 F= 450 mg/kg 8 A
Mp R T =EEREFIZH(P<0.05), 2) EE SRR H @, % 28 R o, WA P 5 e
300 mg/kg A MR T L ER JHZ & /B E(P<0.05); % 56 X B, 4 P 7 o
300 mg/kg A A ML IR I T B4 3 & 2 & 09K F (P<0.05) , B4 F A 300 F= 450 mg/kg A
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AT TUNE KT 2 TEN AR I A AL R
BUAEREN T, RS R AR R I R R AT
P2 R X I S DI RE B A b RE . Bk —
KT PERG EeF 4™ WEoE R WY, 35k BAT (2 0™ 4
oI WAL A i 3 R A A I R 47 A ot i 25 2
B, WEIE WY, TR S 0 35 R nT 4R 5 3
DU S e RE s B X R AR T S X
& EREXN T EN, H AT, RZHEFEE X 2
— e U N 7 8 A PR RE | AR T BE A i 1
EEFRE W, KT RN SHRBR S E
AR B U 0T S S R Y E TSR D, D, AR
T30 18 o A R R R AN (] KT B 5245 ) B B
W E R R e R AN ) |, R H A A
FEVERE (AR 5 S B RE R A AL RE ) B
VUS54 L B O A SN A 7 o 1 L B
WS HKAE

1 #MR5FZE
1.1 REHYRHR

Rk 060 H il FER Ol R 4F R S R
AT ) 42 JR G 22 KA B A AL TR &
mE R EH REX AT, 1 i 2 Sy
T R R R BRI | T 2 0 B IO 20 B, Rk Sy i
Ly KA BAE T% ~12% o %77 i A3 43 B AR
WE (B TR &) KER =70 g %k =
10 g
1.2 RIGiEt

1960 HAREE K= AT Y 42 JAIIE I =2 K
EXGBENLT N 4 1, A 5 A EL AN EL 48 R
X ok HE ZH AR I b AR R S 3 AN T 4 4 i) A R AR
FERB AR R 150,300 F1 450 mg/kg A MY
P g R AR, e W 66 d, JH: i
10 d, 1B 56 d, EAR] 4 B&)ZER, BK
43 6 YCE RS ) [ B R &, 78 R ROK, O iR
J9 15 1x, G E] K 16 h, X4 iR ETE 24 CAEA
T KOS EEXG 1) R B 285 A BRI | #2 1E 3 fe
PERR P EA TG e Bl a6 300 (V) 0 T ) P L e
TR A R BCE FR KR IR 1,

&1 EMARARKREFRKE(KFER)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

i H Items % Content

JE Bl Ingredients

E K Corn 62.60
THH Soybean meal 23.90
%%k Wheat bran 1.80
Kl Soybean oil 0.90
f1 ¥ Limestone 8.00
MR 445 CaHPO, 1.50
A L4l NaCl 0.30
IR Kl Premix" 1.00
&l Total 100.00
#3%/KF Nutrient levels”

R4 6E ME/ (MI/kg) 12.48
HLEH R CP 16.70
5 Ca 3.50
A RWE AP 0.43
HATR Met 0.45
iR Lys 0.89

1) BRAE K AT 55 1A B 42 it The premix provided the
following per kg of the diet;: VA 10 000 IU, VD 30 000 IU,
VE 15 IU, VK 3.0 mg, VB, 1.2 mg, VB, 7 mg, VB,
0.08 mg, VB, 6 mg, fl B8 niacin 40 mg, 4= ¥ % biotin
0.15 mg, "% folic acid 1.0 mg, Cu 10 mg, Fe 60 mg, Zn
80 mg,Mn 80 mg,I 1 mg,Se 0.3 mg,

2) ML B I E A, R B, CP was a

measured value, while the others were calculated values.

1.3 #ERNESFE
1.3.1  AEr=rEme

FEARFAE AT, IR N A7, iR AR
R 7 2 B BRI S B T A B 2 I S R T R
WEPBEE 2R P HREEARE,
1.3.2 EMFE

FEIRIR SR 4 A AR 8 K, 45 4B ML L HL 20
HOXS 25 A7 26 BT A, SR AR 7 5 BE 43 BT AY
(EFR-01, LLa%1)) I 7 25 52 5 ) (P R o
Jid I R B 5 >R i B R RO o B e IR 4
(2% g O S M s Il 61 R VA e
FE L, BOF Y (E ;R B Y 45 800 22 1 ( NFN385, L)
@H)) M ERAMER, KIESEEZ A
VAR R S 5 BT A (BEA-01, LA 51 ) T
B 11 1R B B TG B
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1.3.3  IMLiE R
TEIRIG S 4 RIS 8 IR, B4l ENLIE 10 2 & B
A HEAT9 F ORI, MAEFE 3 000 t/min F .0 2.1 S&5EWIEERYX B4 7= A 5240
15 min, 73 B L3 , —20 CHEFE, FH T I 3E 5 A5 5 ) e 2 nl 50,55 1~28 KA, 5% RALA L, 4%

FE o R FH B I A 58 W B X 56 ( ELISA ) 325 22 1 35
AR EEREE ) A (IgA) RIERKEEH G(1gG)
BREH M(IgM) | HAIMIAR-2(IL-2) TRy
(TFN-y) 75 12 K A A0 4 57 Ak il ( SOD ) Fi 4 ik H
JRI A AL Y I ( GSH-Px ) 36 P, 3R 48 Fr il 22 Fir
AR & {3 YR A BRA A 442 1Y
VLA AT HRAE
1.4 HIELHEBESHH

56 Excel 2016 XT3t 46 £ 4l 17 8 2| R
FH SPSS 22.0 # {447 5L A 2 J5 22 43 BT ( one-way
ANOVA) , 3 H] Duncan Kk 47410 £ & L,
P P<0.05 RRZEFTE, P>0.05 RnERFAR
AR bR E R IR

R PR LT 3 25 5% (P>0.05)  fH = F R
FISF- 34 56 w2 .2 THE (P<0.05) 5 TRl Al H v s
Jin 450 mg/kg B A HE Y4 B AL ) F- 2 H R B
HLEREAN(P<0.05) . % 29~ 56 K, 5 XF B 41 4H
W, &Il ¥ EE P H R E R AR E L
T #F 25 (P>0.05); [ 9 & 300 F1
450 mg/ kg G AH Py $ B 41 77 B 3 bl 25 T
(P<0.05), %5 1~56 KA}, 55X HEAIAH E, 435
LB F- 24 26 FRURL 2R L G B 25 5 (P>0.05) ;44
KPR 300 #1450 mg/kg & A F Y4 BUY) 40 Y
EE R R FE T E (P<0.05); Mo R
450 mg/kgiZ GAE Y P& U A 9 ~F- 3 H R 2 i
TR (P<0.05) .

*2 EEHEYRERYXEL LN

Table 2 Effects of compound plant extracts on performance of laying hens

S YR s K P

5] b5 XA Compound plant extract added levels/( mg/kg) PAH
Time Index Control group P-value
150 300 450

7B Laying rate/ % 86.87+3.50"  89.09+1.91°  90.00+1.50°  89.94+2.10°  0.001

#1~28 Kk  PHEE Average egg weight/g  60.30+0.55°  60.58+0.37*  60.63+0.38"  60.57+0.35°  0.017
Days 1 to 28 F¥HRE&E ADFl/g 123.45+11.78" 117.12+6.35" 122.50+6.84" 132.91+5.96"  0.001
B L Feed to egg ratio 2.47+0.36 2.34+0.24 2.44+0.17 2.33+0.49 0.753

e Laying rate/ % 87.70+2.06°  88.14%2.14"  89.78+2.07°  89.14%1.62"  0.001

#529~56 K FYJETE Average egg weight/g  61.42+0.27  61.36+0.35 61.34+0.84  61.54+1.04 0.721
Days 29 to 56 ) H R & ie ADFL/ g 124.54+11.46 118.84%7.83  120.91x6.04 124.68+6.84 0.327
B H Feed to egg ratio 2.37+0.44 2.32+0.27 2.43+0.18 2.37+0.44 0.937

;=3B % Laying rate/ % 87.28+2.88"  88.65+2.08"  89.90+1.80°  89.59+1.89*  0.001

#1~56 K  FIEFE Average egg weight/g  60.99+0.53 60.97+0.53 60.98+0.74 60.92+1.04 0.953
Days 1 to 56 P H R ADFl/g 120.53+11.05" 117.10+7.29" 122.20+5.82" 128.51+8.17*  0.004
B H Feed to egg ratio 2.33+0.36 2.32+0.26 2.42+0.18 2.33+0.41 0.817

)7 508 JE A JC - B AR ) R R R 22 5 R 35 (P>0.05) | RTINS SRR 2 5 53 (P<0.05) . FEER,
In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with
different small letter superscripts mean significant difference ( P<0.05). The same as below.

22 SEAHEYRIYNEDBERRNIMN

HH 2% 3 Al 56 28 KA, 5 %5 M AR EL , 1Rl R
HOR IS [R] 7K - 2 45 il 4 48 B o) 26 L 2R e ik
R EUG BT AR BORIA IGO0 20 B35 5
(P>0.05) ; fa AR H 45 i 300 mg/kg & A HE W4 B
Yyl B P R (P<0.05) . 5 56 KAf, 5

X BE L AR HE , ] R R S i AS TR K S B A 9 4R B
YIRS E EEE MBI R LR E Y
i) ( P>0.05) ; Fa AR HF R 300 me/kg B A A4 1R
Iy nl 25 v EE (P <0.05) 5 MR s 300
M1 450 mg/kg & A AP 4 B T I 25 4 = 0 LG AR
fi ( P<0.05)
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Table 3 Effects of compound plant extracts on egg quality of laying hens
B AR B oK SE
i) fabs A R Compound plant extract added levels/( mg/kg) PAf
Time Index Control group P-value
150 300 450

75 Egg weight/g 60.94+2.90 61.15+3.62 61.20+3.56 59.31+3.49 0.105

5S¢ Eggshell strength/N 40.51+7.09 39.60+10.44  39.07+7.48 39.97+9.18 0.930

%28 K I BI Yolk color 9.77+0.50 9.63+0.57 9.90+0.55 9.83+0.53 0.259
Day 28 TE 72 B ¥ Eggshell thickness/mm  (0.36+0.02° 0.37+0.03"  0.38+0.05" 0.35+0.03"  0.005
FEIL 155 Egg shape index 1.30+0.05 1.32+0.08 1.30+0.06 1.32+0.06 0.303

My FC B Haugh unit 81.48+7.80 84.67+8.10 82.47+5.52 80.22+3.79 0.065

HE Egg weight/g 60.70£3.22°  61.16+3.63"  63.28+3.68*  61.05+2.86°  0.015

TEFEIRE Eggshell strength/N  37.87+7.64 39.59+6.40 38.94+7.08 40.18+8.18 0.654

2 56 K FEHE i Yolk color 8.87+0.57 8.83+0.46 8.90+0.40 8.97+0.41 0.721
Day 56 E5CJEE Eggshell thickness/mm  0.36+0.05 0.39+0.06 0.38+0.07 0.39+0.06 0.215
EILFE % Egg shape index 1.34+0.09 1.32+0.05 1.31+0.04 1.33+0.03 0.208

M5 [CBAH7 Haugh unit 84.12+6.51°  86.69+5.57"  88.57+6.21°  87.52%+5.67"  0.033

2.3 SEEHEYRIYIESME REIEIREN T

i 2% 4 A0, 26 28 K, fRR TP a2 S A
PEHUY) AT I 255 0 BN 1LY 1gM 5 i ( P<0.05)
XF BN 137 IgA IgG IFN-y Fl IL-2 &1 00 B %
SR (P>0.05) ; Wk H s in 300 mg/kg B A MY
PEHCI AL LTS 1gM a3 s T HAMA 4 (P<
0.05) . 5 56 KA, AR o iR i &2 A A 0 3 By
AL R e S50 I IgM | IgG Al IL-2 % & (P<
0.05) , XTSI ¥ IgA Fl IFN-y % 53 70 i & 3%
i) ( P>0.05) ; Fa AR HF s 0 300 mg/kg 2 A A4 1R
U 4H B L35 TgM  TgG Fl TL-2 5 g 25 5 1 X g

ZH RN L T R AN 150 me/kg A A W 4R ER Y 4
(P<0.05) .
24 EAEYIREMXTES MiFN SNSRI
2% 5 Al A, 568 28 KA, 5 %5 REZH AR B, 1Rl AR
HER AN 150 F1 300 mg/kg &AW 2 BUH) 4 5 0
Mg SOD i ¥ & & Tt i (P<0.05) ; fR AR rp 5
450 mg/kg & & FH Y 4 B 4 G 1L 7 GSH-Px
W PE 5 THE (P<0.05) o 25 56 K, 5% IEZH AH
L, R R 300 A1 450 mg/kg AR E
YI2H 25 X9 1L 3 SOD Hl GSH-Px I 11 4 8 3 7} &
(P<0.05) ,

®4 SREVIRBYESGIME REERE R0
Table 4 Effects of compound plant extracts on serum immune indexes of laying hens
X . S MR A k-7
i ] LT X B Compound plant extract added levels/( mg/kg) P{H
Time Index Control group P-value
150 300 450
PER A
AR E 181.74+33.35 164.69+21.75 192.53+37.96 178.28+33.74 0.301
IgA/( ng/mL)
PEH) M
BREH 515.25+79.18" 490.11£51.09° 626.64+62.63" 518.41+101.62"  0.001
IgM/( pg/mL)
£ 28 PER 9G
%28 K Ak 1 736.65£252.52 1 650.83+£225.29 1 931.83+236.70 1 728.06+238.27 0.073
Day 28 I1gG/( pg/mL)
TRy 40.91+8.31 37.01+10.84 45.71+8.94 39.86+10.31 0.257
IFN-y/(pg/mL)
LA 2R -2
SR 207.06+33.62 194.35+25.06 224.32+27.04 202.27+39.70 0.211

IL-2/(pg/mL)
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R4
) e AR B K F
i i) fEbs A AR Compound plant extract added levels/( mg/kg) P{H
Time Index Control group P-value
150 300 450
PERREE 11 A
SILHRE 191.20+40.63 181.01+38.75 209.14+31.60 187.06+28.58 0.331
IgA/( pg/mL)
) L}‘ M
GRSk 615.36£90.40°  582.81+33.02°  711.43+104.57" 648.21+88.92" 0.011
IgM/ (pg/mL)
i N
556 K RPEFKEH G b b b
3.40+ . .78+131.8¢ 34+ .03? 5.82+ 71° 0.017
Day 56 1eG/ ( pe/mL) 1 913.40+277.97° 1 860.78+131.85" 2 192.34+270.03" 1 985.82+226.71
THE-—
37.07+£6.18 43.92+10.20 46.06+9.79 41.92+11.76 0.214
IFN-y/(pg/mL)
MM -2 ) )
AT 211.69+25.19° 206.75+34.06" 248.72+33.36" 229.22+30.68™ 0.019
IL-2/(pg/mL)
x5 EAEYRERYXEBMNEFERENIERAZN
Table 5 Effects of compound plant extracts on serum antioxidant indexes of laying hens ng/mL
N . B4 YR B s oK -
fif ] febs X AL Compound plant extract added levels/( mg/kg) PAH
Time Index Control group P-value
150 300 450
5528 K B ALY B AL SOD 7.08+0.45" 8.05£0.62" 8.21£1.08" 7.19+1.02° 0.006
Day 28 AW Mt E AL YEE GSH-Px  10.31£1.70°  10.00+0.47°  11.13+2.02®°  11.69+1.75 0.001
4556 K ALY L F SOD 7.58+0.57" 7.97+1.15° 8.93+0.76" 8.16x1.65®  0.010
Day 56 A H BRI E B GSH-Px  10.18+1.69°  10.23%2.14°  14.05%1.81*°  12.48+1.80°  <0.001
% B i B XY AR BT DU TR S i A A A
3 T i Y HE YR LA W
3.1 54 E X E N A R Bt i 24 Ih 32 EEEYRRWNELBERBEHEM

TEFE G IR FE L FE v BT A R RE R R W &
PEALAE M OCRE . BRI B 58 3 W1, 724 AR b iR n
R MR R 45 52 5 S 050 m] 8 2 4 v 28 A kY
BT CEN R CF R SO H R '
i, ESCRISENRIE Y F W 8 B R A ok
2% )RR R R T 2 T X Y 7 R
P, AR AR B, 7 SR Al R R R s i 2
A B SR U R I R I 2 R X ) R
VBT, G LR R B e ke A
FEFRMWY 787 255 91 2 46 S0 ) AR 45 T 2
SWEREE T ER P EE LR EL, e
AIGZ&E T, AR b3S I A2 5 R 4R O X R
RS HPRHE LA 7 A R E R, X AT BRI D R
wra BT ERCR , BEAE IR 18 55 3, £ i EE X
SRR TR IR AR S i 2 A A i B e

X R A s R
SO EERRY FR A 1 AR R B ST A S v b 2R R
TRANT AR B 4 IR Y L — E 1 & T i
KU M —AEEOU T B XS RIS R R R
Bt oA BN R e TRBAA7 2 R 7 25 1) 6 e 2
FIEE TR A bR REEREE B9 & BE, 7E 1)
HR RSN R 5 3R AE 203 B XS 1) 25 76 ity o, % A1 Iy
WER X EH TRy R m T EGRRE R,
B BEE R TR AR A ARG I B, T
SRR B T GRLR R R T A4 R AN R R A U R
A ER ST S A R R, TEA I
T AR TP IS I 300 me/kg 2 A R W) B
I A R X R Y £ e R T M TR X R
e X ) R rp S 0 525 AR W 4R RO RT R e i

A
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JINL Z,YANG J T. Antioxidative actions of phyto- Chinese)
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Effects of Compound Plant Extracts on Performance, Egg Quality, Immune
Function and Antioxidant Ability of Laying Hens

CHEN Xiangyu' ZHU Yahao' LIU Meng' ZHANG Cheng' HAO Erying' WANG Dehe'
CHEN Yifan' ZHOU Rongyan' DI Kegian®’* CHEN Hui'"
(1. College of Animal Science and Technology, Agricultural University of Hebei, Baoding 071001, China; 2. School of
Basic Medical Sciences, Hebei University, Baoding 071001, China)

Abstract: This experiment aims to study the effects of adding different levels of compound plant extracts ( the
main ingredients were allicin and inulin) in diets on the performance, egg quality, immune function and an-
tioxidant ability of laying hens. In the experiment, a total of 960 of 42-week-old Hy-Line gray hens with good
health and similar body weight and laying rate were selected and randomly divided into 4 groups with 5 repli-
cates in each group and 48 chickens in each replicate. The chickens in control group were fed a basal diet, and
those in three experimental groups were fed experimental diets which supplemented with 150, 300 and
450 mg/kg compound plant extracts in the basal diet, respectively. The pre-feeding period was 10 d and the
formal period was 56 d. The results showed as follows: compared with the control group, 1) in the term of
performance, at days 1 to 28, the laying rate and average egg weight of the experimental groups were signifi-
cantly increased ( P<0.05) ; diet supplemented with 450 mg/kg compound plant extracts could significantly in-
crease the average daily feed intake ( P<0.05). At days 29 to 56, diets supplemented with 300 and 450 mg/kg
compound plant extracts could significantly increase the laying rate of laying hens ( P<0.05). 2) In the term of
egg quality, at day 28, the diet supplemented with 300 mg/kg compound plant extracts could significantly in-
crease the shell thickness of eggs ( P<0.05); at day 56, the diet supplemented with 300 mg/kg compound
plant extracts could significantly increase the egg weight of eggs ( P<0.05) ; diets supplemented with 300 and
450 mg/kg compound plant extracts could significantly increase the Haugh unit of eggs ( P<0.05). 3) In the
term of immune function, at day 28, the diet supplemented with 300 mg/kg compound plant extracts could sig-
nificantly increase the serum immunoglobulin M (IgM) content of laying hens ( P<0.05) ; at day 56, diets
supplemented with 300 and 450 mg/kg compound plant extracts could significantly increase the serum IgM and
immunoglobulin G (IgG) contents of laying hens ( P<0.05). 4) In the term of antioxidant ability, at day 28,
diets supplemented with 150 and 300 mg/kg compound plant extracts could significantly increase the serum su-
peroxide dismutase ( SOD) activity of laying hens ( P<0.05); at day 56, diets supplemented with 300 and
450 mg/kg compound plant extracts could significantly increase the serum SOD and glutathione peroxidase
(GSH-Px) activities of laying hens ( P<0.05). In summary, under the experimental conditions, adding
300 mg/kg compound plant extracts (the main ingredients are allicin and inulin) to the diet can increase the
laying rate of laying hens, improve the egg quality, and enhance the body’ s immune function and antioxidant
ability. [ Chinese Journal of Animal Nutrition, 2021, 33(6) :3271-3279 ]
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