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W 7 d, 1B 30 d,
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(1994 ) Z5 X% 77 75 45 TE ) 26 At ) AR, JHC 4] M 2 B
MBS T,

®1 ERARAMREFRKE (RTEM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

J B HIRKF o
Ingredients Content Nutrient levels” Content
F K Corn 63.80 fREE ME/ (MJ/kg) 11.25
THI Soybean meal 21.90 HEHAE CP 16.11
4k NaCl 0.30 HAMR Met 0.37
BERR A4S CaHPO, 1.11 R Lys 0.83
A} Limestone 9.84 5 Ca 3.93
F KR HH Corn gluten meal 1.60 BV TP 0.69
Eil Soybean oil 0.20 3 AP 0.40
/INFZ £k Wheat bran 0.25

TR} Premix " 1.00

41t Total 100.00

D IR AR T T AR AR The premix provides the following per kg of diet; VA 1 500 TU, VD, 200 IU, VE 10 IU, VK
0.50 mg, VB, 0.01 mg,A=#) % biotin 0.15 mg, MR folic acid 0.55 mg, #FR nicotinic acid 30 mg,Z & pantothenic 10 mg, it
L pyridoxine 3.5 mg, #% &% % riboflavin 3.6 mg, #i % 2 thiamine 1.8 mg, Cu 8 mg,I 0.35 mg, Fe 80 mg, Mn 60 mg, Se

0.30 mg,Zn 80 mg,

2 I K1 EAE . Nutrient levels are calculated values.
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Ay IAER G 1056 15 F1 30 K, AR E BEHLAh
s HAS S8R #E kR 3 mL, #& 53 000 r/min
2.0 10 min, 53 25 )5 L35 &R AE-20 TUKAR &M,
4 A sh A AL Hr A ( B 57 7600-020, H AS) il &

I3 P S2 R (T) (220 (P) FME B (E2) & i,
1.4.3  RESEIR

FHl BN ProSpec 437 R 48 (P41 F, FE1E ) 75 4
Lo b R I LT h e ER R 1 (Tg) A 1gG L IgM 1)
i g ST 2 o0 it 6 73 W B 32k 100 2 It 35 b 1
Y B A R -2 (IL-2) & &, Hl Multiskan FC Jif§ b5 X
( Thermo, 3¢ [#) #4750 07, B0 & A 21U 178
A TARABRA A,
1.5 HELE

RIS B 51 Excel 2003 35 | 5% SPSS



54 I ERR AT  SETAF BB F TN 5™ 2 v W I ) A P BE AR IR I B P T RE Y S ) 1521

20.0 45 11 Bk E 47 HO R K 5 22 49 B ((one-way
ANOVA) , H Duncan [KiE# 1T 2 8 L, 45 R 1Y
PLOFBIE bR fE 2" FoR, P<0.05 RRmEF B
F,P<0.01 FREFWEE,

2 H#R595W
2.1 EHFFREBYELESIE AR
=AY

M2 2 AT, Bl 2 VS 058 95 R 42 U K F 1
Hom, R RS 50T IA M, 0.03% 4H
PR R B E R (P<0.01) ,0.01% .0.02% 4 7"

BRI HEHZERAEE (P>0.05) ;3 Ml 40k
B L 50T B AL A LY 6 W3 25 57 (P>0.05) , {HAR
W B IAAIG 5 H 38 R £ o I 5 AN O 5% 5 6T 42 BB UK
SRR EE R (WEP N Sk (ER-SE I P3N
BE(P>0.05) ; 5 IRAIAH L ,0.03% 41 H ¥ 77 &
W 2T 5 (P<0.01),0.01% .0.02% 40 H ¥ 77
FEEAMFEHERARE(P>0.05) ; 5% 4
FHLE, T 0.02% 58 75 FF 42 B 7T & 25 T 8 25 4
H(P<0.05) , HA & 22 5 A 2% (P>0.05) ;
U B e AR B R 22 SN B 35 (P>0.05)
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Table 2 Effects of Perilla frutescens seed extracts on performance of laying hens during the late laying peak period

ST A KT

H Perilla Frutescens seed extracts supplemental levels/ %
Items

0 0.01 0.02 0.03
72K Laying rate/% 84.62+3.72* 85.00+4.03* 85.25+3.61* 89.74+4.73%
BLEE . The ratio of feed to egg 2.34+0.26 2.29+0.28 2.31+0.27 2.23+0.24
H ¥R Average daily feed intake/( g/ H) 125.88+1.97 124.33+1.78 125.62+1.89 127.56+1.61
H ¥/~ Average daily egg production/ (1~/41)  101.54£2.83"  102.00+2.42" 102.31+3.97% 107.69+3.44%°
FEYE Averageegg weight/g 63.75%1.53° 64.05+2.68° 64.96+1.13" 63.93+1.04°
4K 3R Broken egg rate/% 0.36+0.82 0.28+0.92 0.53+1.36 0.68+1.25

)5 5 A0 T A A A ) S B s TE 7 B 3R R 28 5 R L3 (P>0.05) |, JR AR A [R/INE T8 R OR 25 5 1 35 (P<0.05) |, B AR AN [

KRG FHFRREF W E (P<0.01) . F&RF,

In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with the dif-

ferent small letter superscripts mean significant difference ( P<0.05), while with the different capital letter superscripts mean sig-

nificant difference ( P<0.01). The same as below.
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2 3 A2, 55 15 K ,0.02% ,0.03 % 2H iy 1L i
S 5 6 B A E 24 AN R R R A R
FLAS 15 K, 26 30 K45 41 S 5 2 BB AIG; 56 30
K ,0.02% ,0.03% 4 5%+ B L AR Lb 22 S 40 B 3 (P<
0.01) . %515 K ,3 Mg 4 i v5 42 i & &2 5 % 18
ZHAH L A 5 35 TH i (P<0.01) ,0.01% 40 22 i
SRR A 30 K, 3 A0 2 A LX) R 4
B ESALE(P>0.05) I HAAH & B
515 RAMK, %5 15 F1 30 K, 3 AR 56 40 1 5
TS 5 0T R R e YR B (P<0.01)
Hrpr0.02%H & 5t fe i , 25 45 30 KM By &
B 15 KK,
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=AU

H 4 AT 58 15 K, X RAA L, 3 ik
40 Y IgA  1gG | IgM  IL-2 & & ¥ 47 7h i, Ho
0.02% .0.03% 4 1gG & &= 2. & F+ /5 ( P<0.01) ,
IgM & A THE , (H 2% A B3 (P>0.05),3 4>
I IL-2 & &) 0 3 & (P<0.01) . 5 30
K, GXRAMIL,3 i 1gA 1gG IL-2 & &
Wi THE (P<0.01),0.03% 4 IgM & & 5 %F 1
AR L W T (P<0.05) , 555 15 KA, 5
30 KX R4 IgA IgG IgM IL-2 & H¥4 FT R,
B 3 MR 1gA 1gG IgM & & A K [6) #2 5 7+
m o HP A T EARKRES, HIL2 S 2 A
TR,
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Table 3 Effects of Perilla frutescens seed extracts on contents of serum reproductive hormones of

laying hens during the late laying peak period

i H

IR S oK

Perilla Frutescens seed extracts supplemental levels/ %

Items

0.01 0.02 0.03

% 15 K Day 15

20 T/(pmol/L)

Z4 1 P/ (ng/L)

M — % E2/( pmol/L)
% 30 K Day30

S2/d T/ ( pmol/L)
241 P/ (wg/L)
M~ E2/( pmol/L)

0.300+0.030"
0.744+0.035
180.710+0.017

0.240+0.010
0.183+0.006
178.470+1.017*

0.290+0.010"8™
1.041+0.025™
247.337+0.021°

0.224+0.006°
0.190+0.010
186.653+1.163%"

0.273+0.006*
0.901+0.010""
206.337+0.148%°

0.287+0.01248®
0.994+0.021
275.410+0.085™

0.172+0.008
0.187+0.015
185.097+1.506"°

0.212+0.005""°
0.200+0.008
189.370+1.135%

R4 EFHFRBONTESIEFHRGER IR

Table 4 Effects of Perilla frutescens seed extracts on immune function of laying hens during the late laying peak period

- SRS oK
H Perilla Frutescens seed extracts supplemental levels/%
Items
0 0.01 0.02 0.03
% 15 K Day 15
GEERE I A IgA/(g/L) 2.96+0.01* 3.15+0.05* 4.24+0.10%% 5.13+0.11%°
HPEFRE A G 1gG/(g/L) 2.14+0.02 2.38+0.06™ 3.57+0.11%" 4.80+0.10%
SRR M IgM/(g/L) 3.29+0.65 3.31+0.48 3.42%0.56 3.48+0.28

FAN A 2 -2 IL-2/(pg/mL) 110.25+1.17%

%5 30 K Day 30

FREFREH A IgA/(g/L) 2.56+0.14*
TIEFRE M G 1gG/(g/L) 2.05+0.09™
GPEEFREEH M 1gM/ (g/L) 3.19+0.90°

HI I/ Z -2 IL-2/(pg/mL) 97.66+1.73"

152.64+1.23

147.21+1.83%

132.36+0.93 125.47+0.91%°

6.19+0.12%° 8.17+0.47¢ 10.08+0.48™
3.14+0.06"" 4.03+0.12%¢ 5.13+0.11¢
3.37+0.67" 3.44+0.97" 3.58+0.77°

124.02+1.56% 119.67+2.02%°

3 3 i
3.1 EFRFFRIWIT £ RN

SETRF BRI VR by — T SR 198 ) 345 Jon 3510 %
S A R R R MR E Y B R
S 169 H O B A RE AR I 22 48 25 R XS 4R R
250,350 mg/kg % kS IO IR R 16 J8 5 kB,
HEERMH = E e R FRE. KBS 155
JoEL U VA 2 Ay B A A AR T AR I 0.6 % Y RRFF (&
B Z ARG R ) vT i 25w G e R X R
EH HREELREEW, ALBGERS5U
HRIEFL, AKX I o , 76 48 J& s i1 22 48 JE G
FERIAA AL FF A 0.01% ,0.02% ,0.03 % 570 AT HEHL

Y130 d, 3IHBHE L H R B B I0 8 F L, IR
T 0.03 % 5 F3F £ HUY) BEAR . 25 $1 sy L = AR A
HE = TR0 5 T4 32 U RE 4 o X0 7 3R
HRCHE AR S 3 AN Tr i < 1) IRk R I
A IR ) 2 B ) S R A 5 MR O A
AR LS BILAR Py R 52 MR A A fie ok 2 G B0
LI R RHEGR TR 5 2) SOk U
B - THRIR, a-TRRIR R w-3 R Z A g
iR , £ SR A AN RE A T 12 45 0, 20T 5 ] AL {1
A REIRAT, AL HE SR A KR H R
R o TRV o= RR R (4 79 2E 40 R VA LA 1 A
A=A SR, R R 26 45 7 SR T T A AR
3) SETRNEF B Y RS v A B |k 0 A R A
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0 E R INTT LU M LA BRI RE ) s
JATEIREE | AE 5% RN 2 2 e R K
BN Lee U s X N AFR B B P A AL
FRbEEAT o0 A7 45, FL T A AL BE 0 Y 55 5 4 B
Yy By 2 I B SR e, WA E AT R,
TE LRI TR N 150 me/kg (4948 S R Uy B
A B XS A K PERE VR T, S AN K S FE RS
oA K S A N A R 22 0 2K T 9 5 A
EPRFR I AT 4 K R RIORHE L B2
IR N FEA = R g, b B2 A R R
TnFa st sh 4 4 A e v RE A LR IR Y PR D, AR
6 S 5 5 3 K 2 RO 5 0 K P B 388 R R ROR
Wi $E 55, 0.03 % 413k W% 2 35 7K, T 5 88 0 2K SF %
A A PR RE RS2 W, A o T iE— 2 Y
3.2 ERNRERIUMNEEREZNZN

FI I8 5 b 1 B4 o 2 3 7 2K v W O 309 A
A EIOE AT SUUE 81 BNE S ¥ & o i i€
REM I o A R 32 AR T, T B 43 W8 A2 1 i
W E B % (GnRH) , GnRH 5 1A 52 1A 45 49845
PR R 8 R - B I ¥ R (FSH) i 1K A= iR
(LH) (% B il , LH F1 FSH P [ 42 3#F 519 30 i 20 (21
SYPR I A K EF REZ U FEMERNE
M, 1 L3 32 [ B O S 20 00 1 P R 35 ( S |
TREFIZEER) A M TR RS R T
MEBR A R R 28 A T R AR ) B AR AR
22— ZE AT e B o B AR B HE O T B
TR e 3 S WA T 455 B Ak B 7 Sy M R kS
VEF™, XI5 4 5@ i 45 130 HiIR % & &
XA R KSR 25 405, ] I 30 d, 1T dg 4R
o AR X LV R OME U, B X B AR O
B R, e R Y E R,
EEPY Gy 56 JE I A 22 4 XS R S 50,
100 mg/kg K & B (9 1R R, X80 12 JEJG R, &
XU I 7 e PR 2 ) B B R AN I Y 4
5 DL E i GE AL, 7E R XY R R OR s
0.01% ,0.02% % 5 A7 2 I vT L) 5 35 48 /o 2R X i
TE T M R R BRARSE A A, K
UL, FRDRR H S T 58 5 R 4 B T 7 AR R T
E S H1 T 58 R 4R B 10 o R 28 W I ke T M
PR FEAE D, 35 S S T DL LA Py 98 3R A7 K
SEA PR ML PN M 95 2 N 2 5 e DA T 4R 0E B
HRE MHEDY, $& & = 4 IR 0.03% Y 28 95

FFHR I A R AR i 3 o e — 15 R0 22 R 5 1 0
X AT BE 5 IR R K OT B R 2 A 5 sl P A
RGHIR B A — 2 I HIE AL,
3.3 EHFRIX RE NG

T BRER 12 S ALK S s 2R 40 Th e B Y
WMz —, FEAFAE T I W A SV 1
W ER ) — S B B s M A2 A5 S e
PRARARL, I BB 5 40 B 1 B R & A e S bR A5 A i BR
HATEDUA AR g Pl = S AE T 5
I35 o e ERER BRI 32 2200 52 TgA 1gG Al IgM
X 3 Ah, TL-2 AEAS I T bk O 20 M A 189 (i G At ok
EL 200 A PR 1) A R AR R 105 (NKO) 41 9 A=
o, 75 b EL DR S80S 1 R A0 40 L ( LAK 41 iR ) 1)
FEA BRTE BN, TL-2 R —F K
e B A AR T BLAT 8 R A TR
HUWEE PR SE AW AR R
s o RACEEDT A H O R AT Y SR
TR AN 1.0 g/kg 5875k $ IO W] 2 8 1l
IgG it AT o8 25 B 1 B L B itk B2 4 i 4 Ak
KA B 5 ILRE R h A IN0.05 g/kg 4 B R AR
FH AT 0 25 S 3R WY WS 0 8 95 K i U 35 T
AN TR R B 4 v A S BR AR T IgA L 1gG L IgM il IL-2
S, H 0.03% 4] 1gA 1gG il IgM & & fiw i, B
NS AR Y & = 0l vE h IL-2 F A
R 34, 3k A 2F AL A f 22 T g ) 4 T, T fig
JE RN B 95 AT B2 B P 18 oo— 0 JBR 1R 30 1o o 4 8
20 LIS b 1% 53 0 52 A e 3k 1 IR AR L 0 RE 58
DR 200 B 1 IR FH DL R 384 i W 2 bk EEL 245 R i
G e SRR 1 R R X DL S 9 R e i 1
SRAE . Fritsche 2550 K | -3 Z2 AN FIIE i
2 e A% 14 58 58 & AL fi ) R 8 Mk g 2 R Ry
HEEW WD Zh YR N B 26 = T B, 55 51 J2 i 41
K E2(PGE2) 4 i ; 2K £ A g T L@ i i) T
U L 200 B R 0 34 9 0 ) AR A= D s 1R AR % AR
S—RE4A B 0 HI A% 40 R - B {5 5 B A X AL
PRSI R G B 45 4 FH 5 A 4 28 2 i EL A
SERALAR R o AR RR e e e B T RED . ik ok
PRAE UG IR 5 B0 A X 4 | i SR AR IR K
T AT S S R SR R R s DI fe, B R
B ) 7L K il W b AR K E (GH) R fiE 3L &R
(PRL) & i, F#AIK GH BECM MR & i . UiBIfE
Y2 B sh W) e e I RE LRI AT RE R . 1) &
PAE TR 48 52) nl 3@ o 97 5y J iR 50 W i) GH
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Effects of Perilla frutescens Seed Extracts on Performance,
Reproductive Hormone and Immune Function of
Laying Hens during the Late Laying Peak Period

SHI Yilin' GU Xianhong® HUANG Yong' WANG Zhanbin'"

(1. College of Animal Science and Technology, Henan University of Science and Technology, Luoyang
471003, China; 2. State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of
Agricultural Sciences, Beijing 100193, China)

Abstract; In order to investigate the effects of diets added different levels of Perilla frutescens seed extracts on
performance, reproductive hormone and immune function of the laying hens during the late laying peak period,
a total of four hundred of eighty 48-week-old Hyline brown laying hens with the similar body weight and laying
rate were randomly divided into 4 groups with 6 replicates per group and 20 hens per replicate in a single-factor
completely randomized experimental design. Control group was fed a basal diet, the experimental groups 1 , II
and Il were fed the basal diet added with 0.01%, 0.02% and 0.03% Perilla frutescens seed extracts, respec-
tively. The experiment lasted for 30 days. The results showed as follows: 1) compared with the control group,
the diets added 0.01% , 0.02% and 0.03% Perilla frutescens seed extracts reduced the ratio of feed to egg of
laying hens, but there was no significant difference ( P>0.05). Among the 4 groups, the average egg weight
and rate of broken or soft egg were not significantly different ( P>0.05) , and the diet added 0.03% Perilla fru-
tescens seed extracts significantly improved laying rate and average daily egg production of laying hens ( P<
0.01). 2) The diets added 0.01%, 0.02% and 0.03% Perilla frutescens seed extracts significantly increased
the contents of progesterone (day 15) and estradiol ( days 15 and 30) in serum of laying hens ( P<0.01) , and
the diet added 0.03% Perilla frutescens seed extracts significantly decreased testosterone content in serum of
laying hens ( P<0.01). 3) The diets added 0.01%, 0.02% and 0.03% Perilla frutescens seed extracts signifi-
cantly increased interleukin-2 (IL-2) content in serum of laying hens ( P<0.01) , the diets added 0.02% and
0.03% Perilla frutescens seed extracts significantly increased immunoglobulin G (IgG) content in serum of
laying hens ( P<0.01) , the diet added 0.03% Perilla frutescens seed extracts significantly increased immuno-
globulin A (IgA) content in serum of laying hens ( P<0.01). These results indicate that diet added 0.03% Pe-
rilla frutescens seed extracts can significantly increase the laying rate, average daily egg production and im-
mune function of laying hens during the late laying peak period. [ Chinese Journal of Animal Nutrition , 2015,
27(5) ;1519-1526 ]
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