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

WiH Items & Content

J5REl Ingredients

FK Corn 62.7
KEH Soybean meal 26.3
Fi¥r Limestone 8.5
DL-H % DL-Met 0.1

R E4S CaHPO, 1.0



SALAETE Choline chloride (50%) 0.1

Tk NaCl 0.3
VRl Premix 1.0
41t Total 100.0

H77/KF Nutrient levels

R HE ME/ (MJ/kg) 2.65
A CP 16.61
5 Ca 3.50
A3 AP 0.35
HER Lys 0.35
M Met 0.85

TR RS e MR 24t The premix provides the following per kg of the diet: VA 7 7151U, VD
327551U, VES881IU, VK22mg, VBO0.55mg, MER nicotinic acid 19.8 mg, MFR folic acid
0.28 mg, Mn 50 mg, Fe25mg, Cu2.5mg, Zn50mg, I1.0mg, Se 0.15 mg.
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Table 2 Effects of essential oil mixture on performance of laying hens

TR IR A ¥ N/K T Essential oil mixture supplemental level/(mg/kg) P {H

TiH Items
0 75 150 225 P-value




FeHE# Laying rate/% 95.68+1.37 95.03+1.68 96.79+0.74 95.17+0.86 0.084

Ffr & Feed intake/kg 121.24+3.18 121.52+0.70 122.81+0.54 120.95+1.12  0.422
FeEE Egg production/(g/d)  57.09+0.90 56.65+1.43 57.71+1.00 58.25+0.44 0.059
HHE Egg weight/g 59.62+0.72° 59.54+0.57° 60.89+0.71° 59.95+0.25>  0.003
KRN F/E 2.12+0.04 2.14£0.06 2.13£0.01 2.08+0.02 0.146

FATHAR R IR AR NG ZRER R E R B3 (P<0.05) , MASRLGFRERERAEE (P>0.05) . FTEFA.
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 below.
2.2 TR IR A s B i it o Y 52

TE RS TR 0 B R R T A B LR 3. LR BRNS BRAR B . SR RS
WITHREL . WP, EEILE. mEAEEREER (P>0.05) o 75 M1 150 mg/kg M AIAE
REMARE REALE 2 & T 225 mg/kg YRR S WAL(P<0.05); 150 mg/kg YIRS IR &
P E AR R, BT 225 mg/keg MYREITR G WAL(P<0.05); 225 mg/kg VIR IR

G B 7 H ) B2 T H A % 25 (P<0.05)
3 MWDK IR G R XS B O R e

Table 3  Effects of essential oil mixture on egg quality of laying hens

YIRS R S Y17 INK P Essential oil mixture supplemental P14

TiH Items level/(mg/kg)

0 75 150 225 P-value
HIVFEE Shape index 1.31£0.00 1.30+0.02 1.31£0.01 1.30+0.01 0.851
TPt Eggshell color 23.23+2.83 21.86£2.07 22.18+2.89 22.52+3.20 0.848
HIERE Eggshell
thickness/mm 36.30+0.66 36.45+1.76 36.87+0.66 37.53+1.58 0.361
EFCIEE Eggshell strength/N 28.00+3.62 28.87+0.36 27.60+1.50 29.20+3.38 0.737
HEHARE Albumen height/mm  5.99+£0.89% 6.070.40% 6.46+0.72° 5.25+0.50° 0.038
EH P Yolk color 5.57+0.84 5.59+0.73 4.98+0.70 5.59+0.22 0.353
M G Bf7 Haugh unit 72.1945 .49 77.68+5.59 77.45£5.69°  68.11£3.85°  0.013
LB Yolk ratio/% 25.43£0.62 25.26+1.13 25.66+0.30 25.45+0.48 0.813
EF B Eggshell ratio/% 9.84+0.19° 9.85+0.08° 9.70+0.14° 10.10+0.21° 0.008
BEHAEHB] Albumen ratio/% 64.73+0.68 64.88+1.36 64.52+0.36 64.61+0.33 0.879

2.3 TEYIRS R G0 X BRI K B IR

TEPDAE RS0 XS UE R B IR A& 4. SIS 000E PHBLERIE. /Ne B

LR ASEBETEEZR (P>0.05) , HAARRIVEMSKENLEZEZR (P>0.05) .
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Table 4 Effects of essential oil mixture on follicle development of laying hens

TEYIRS IR &Y 7K F Essential oil mixture P1H
I H Items supplemental level/(mg/kg)

0 75 150 225 P-value
ZE=2% U Hierarchical yellow follicles//™ 5.42+0.38 5.5840.58  5.50+0.77  5.92+1.16 0.703
M8 BRI Atretic follicle/ 4 12.75+3.42 12.50+0.84 12.67+4.74  10.83+3.78 0.752
/NEEORM Smaller yellow follicles/ ) 11.58+2.82 10.4242.44  10.17+3.79  12.38+0.63 0.584
KA Large white follicles/ 4™ 15.4243.46 13.25+5.00 14.25+2.58  15.50+3.13 0.678
YN MISHCE Relative lengths of oviduct/(cm/kg)  33.91+2.52 33.57£2.26  32.88+1.02  31.89+7.32 0.832

2.4 YIRS IR S0 B XS LT AR TR 4R R

FELARG il IR R B0 L3S AR S OR TR AR I RE R L3R 5. 225 mg/kg FHAIRE il IR S ALY

M5 220 & 5 0 3 T IR (P<0.05) . SAEIEFLER . MEMER. RO R. iR R DL
THEESELEEER (P>0.05) .

RS5O EPREMIR SN MUE LT ECER AR R S

Table 5 Effects of essential oils on serum reproductive hormone indices of laying hens

YIRS B A7 INK P Essential oil mixture supplemental P14
WiH Items level/(mg/kg) P-value
0 75 150 225
% PRL/(mIU/mL) 289.12+52.95 221.25+62.38 257.86£61.06  232.61+44.05 0.220
M E T/(ng/mL) 0.08+0.05 0.10+0.06 0.09+0.04 0.10+0.05 0.784
fRENZE FSH/(mIU/mL) 3.07£1.71 2.89+1.35 2.31+1.64 2.09+1.00 0.611
1360.91+96.58 1 1 1 o174

WME—F¥ Eo/(pg/mL) 274.40+211.41  440.76£87.20  321.55+58.70
A% LH/(mIU/mL) 2.58+1.59 2.52+1.92 2.66+0.62 2.99+0.88 0.961
ZAf P/(ng/mL) 0.06+0.05° 0.06+0.05" 0.09+0.02° 0.12+0.05° 0.047
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Effects of Essential Oil Mixture on Performance, Egg Quality, Follicular Development and Serum
Reproductive Hormones Indices of Laying Hens!
ZHANG An' WANG Laidi' PENG Yan? SHI Shourong'*
(1. Poultry Institute, Chinese Academy of Agricultural Sciences, Yangzhou 225125, China; 2.
Menon Animal Nutrition Technology Co., Ltd., Shanghai 201807, China)
Abstract: This study was conducted to investigate the effects of essential oil mixture (EOM) on

performance, egg quality, follicular development and serum reproductive hormones indices of laying



hens. A total of 432 twenty-five-week-old healthy Hy-Line Brown laying hens with similar body
weight and laying rate were randomly divided to 4 groups with 6 replicates per group and 18 birds
per replicate. Hens in the control group were fed a corn-soybean meal basal diet, and the others in the
experimental group were fed the basal diets supplemented with 75, 150 and 225 mg/kg EOM,
respectively. The adaptation period lasted for 3 weeks and the formal period lasted for 12 weeks. The
results showed as follows: 1) the egg weight of 150 mg/kg EOM was significantly higher than that of
control group (P<0.05). However, there were no significant differences on laying rate, feed intake,
egg production and feed to egg ratio among all groups (P>0.05) . 2) The Haugh unit of 75 and 150
mg/kg EOM groups was significantly higher than that of 225 mg/kg group (P<0.05), the albumen
height of 150 mg/kg EOM group was significantly higher than that of 225 mg/kg group (P<0.05), the
eggshell ratio of 225 mg/kg EOM group was significantly higher than that of other groups (P<0.05).
However, there were no significant differences on shape index, eggshell color, eggshell thickness,
eggshell strength, yolk color, yolk ratio and albumen ratio among all groups (P>0.05) . 3) There
were no significant differences on follicular development indices among all groups (P>0.05) . 4)
The serum progesterone content of 225 mg/kg EOM group was significantly higher than that of other
groups (P<0.05). However, there were no differences on other serum reproductive hormone indices
among all groups (P>0.05). In conclusion, dietary EOM can improve egg weight and albumen
quality of laying hens, while it has little effect on the follicular development.

Key words: laying hens; essential oil mixture; egg quality; follicular development; reproductive

hormone
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