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W OE. AR A AT R e R R R IR G AL A AT R L 3T AT RS R R AR R
BN BINE R F %o, AR R A EFRIE IR B T LR S
T BAT A 504 B (AEFRA) M A 6 M(FUTANANEL  HFAETL12R), 23 AR
(CK4) Wi, A Z WM (AGHA) , AR T AR AZT(BBEEL), FmEH
5 mg/kg; MM H [ EOl (AR A B L5, AzEEH 1.7%) EO2 28 ( AR 4
AL RHEEE AXESE»MNA 5% .3%) EO3 B(AXRL>AARELS T EAH, Azs S
¥ A 10%) EOL A (ARG AT EHFREHFI , ALEEH A 25%], BRI T Fi 4
Fr kR A AL R ARAE I FH F B A R A 4 % A 150,100,100 F= 200 mg/kg, KIEH 42 d,
%R £ .1)5 CK 4448k AG 40 EO3 4= EO4 AA-F ¥ B ¥ T 54K F3) % ¥+ 5 (P<0.05),
W &AL R PR FR A R R CE R HIRIB R £ F R EF(P>0.05), 2)5 CK A48k, AG AR
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M(IgM) 4 &3 R %5 (P<0.05), 3)5 CK A48, AG LA+ =351 2 & i & B FHAK(P<
0.05) , DAL ZHERE I &H(P<0.05);5 CK A48 ,EO3 AT MAELHE R F 75 (P<
0.05) ;AG 41 EO1 48 EO2 #A4= EO4 4014 & R E 358 CK 44 % # %48 ( P<0.05) ; AG L= W |
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By E B AR AR A AR B I e
AL AT ALK S SRS T sh AL
PR 0 B A 4 R i ok AR KPERE it
A, KRS T BE 9% A T 8 {4 3G R4 B FR8E , iE
5 9 3 B A, EL T OR SE T ARG A W 5 b R
AR AT IRE T Y AR A 55 A
AL A AR 0 5E 1 P, Mohiti-Asli 251 B 5T &
B, PTG R o s in 2 9 nT G 3 v A AT
A FERUR I R ER R I . Walter %51 B 5T 36
B, B A AR S R RS T AT B R T AR
K SR E PR 1, Zou B ST W, AE M TR R
HOAR AR 2 T B A B AR R, O R
B I SE R, AR O T A R A 0 RS T 4 AN TR) 3
T S R A SR AR E AR 2 B FHZS RN — 355
LA, BB, AR B 5T LA AT 3G R i 56
Y, HAAN )R Y5 AR RS Tl o AR KRR L
REDJRE X 8 KB 2, B 7 R SC B A e 4R
BReE AR

1 #MR5FZE
1.1 iRy

HEYIRG i A (EOL 41) A 8 h o0 b E L A iy
ARE R 1.7% ; FHPHE I B(EO2 4) A 80U 41
K S R, B AT =N 5% 3% ; H
PIkS i C(EO3 41) AR W RERS R
Iy, A5 S BN 10% ; MRS i D(EO4 41) A 3K
BTN E BERSE AW, AR E RN 25%.,
1.2 REHY 5K ET

VEE 1 H W M AR T (R G 2 k25 A A
X5 504 P (ARHES)  HLsh 6 H (B4 7 A
BOURAER 12,45 XA (CK 4) , 1H
WEEERE IR PR R4 (AG ), 78 B b iR h iR
Iyt R (BFIER) , BINE N 5 mg/ke; HY K
M40 (EO1 41 EO2 41 .EO3 41 .EO4 4) , 1 Hfil
TR PR N 4 R 0 R T, S0 DA R o
#E, 2904 150,100,100 1 200 mg/kg, i 5
42 d, BASRKEIH Y, AR H R ERTROK . AR
Tl A AR 2 B BB R K L3R 1,

®1 ERARAMREFRKE (RTEM)

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

miH 1~14 H#%

Items

1 to 14 days of age

20~42 H %
29 to 42 days of age

15~28 H i
15 to 28 days of age

JEB} Ingredients

T K Corn 57.97
EtH Soybean meal 26.38
FEKEHF Corn gluten meal 4.66
¥l Lard 2.50
Fi#F2E 1 Cottonseed protein 2.00
JKf# LKy Hydrolyzed feather meal 2.00
BEER S 55 CaHPO, 1.90
f1%} Limestone 0.86
frh NaCl 0.22
R Lys 0.75
HAMR Met 0.26
iR ¥ Premix" 0.50
1t Total 100.00
# /K F Nutrient levels®

HLE H 5T CP 22

R e ME/(MI/kg) 11.51
5 Ca 1.0

B TP 0.65

59.66 60.01
25.50 23.87
1.54 1.22
5.16 6.92
1.66 1.32
2.50 3.00
1.50 1.18
0.84 0.84
0.20 0.20
0.73 0.76
0.21 0.18
0.50 0.50
100.00 100.00
21 20
12.55 12.98
0.9 0.7
0.53 0.46
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2R 1
S| 1~14 H# 15~28 A 29~42 H i
Items 1 to 14 days of age 15 to 28 days of age 29 to 42 days of age
F W AP 0.42 0.37 0.30
MR Lys 1.41 1.31 1.05
EAER+F AR Met+Cys 0.91 0.83 0.76

1) BRE-N & T e AR 2 4t The premix provided the following per kg of diets: VA 12 000 IU, VD, 3 300 IU, VE 35 IU,
VK, 1.2 mg,VB,, 0.013 mg, % # & riboflavin 7.2 mg, R nicotinamide 39 mg, iZ FR%S calcium pantothenate 10.2 mg , Mt % %
pyridoxine 3.9 mg, =¥ & biotin 0.06 mg, "' folic acid 1.05 mg,Fe 80 mg,Cu 7.8 mg,Mn 108 mg,Zn 65.5 mg,I 1.05 mg,

Se 0.39 mg,

2) EFR/KF A E(E . Nutrient levels were calculated values.

1.3 AFER

ARG 7E AR A6 AR b R 2% B 3 K 56 35l 1 AT
FE XS AE RS S8 KRS R 55 e B T S A
XG5 N IFAS B XS T X A HEAT AN BOE T AT ik
MR SRS m A IR AR A W L 2:1 MR IR &
PRI 35, T A e T, E AR Y A WA R B R
MR BT A 1% KU D 3 d, PR 4 % E
X A B Al

A S FE PN F) Aviagen & FEHE AR
K HH 3 B B AR R AR M A B ) O ORI R AT XS
B R AKCR A, A H B I3 T K R
X054 25 5 - I ) SO 5% %65 A SR 12 IR K R g BRIR A
FERAFAS RS AETE SRR S RE, Ew
PR AT 9
1.4 MEERSHE
141 KRR E

BRI T 15 R X H A3 20 i, o B ik AT BR 8 LU
HENPAHTICR, TR 42 HIBL EEH
AN XA IS AT AR IR S B BeR B, &
BAFEAE (BW) P H R H (ADFL) -2 H 3
#H(ADG) BHH L (F/G) . TR 14 H i
P ASFE FAS I (e, R X HL 2 SR A Tk
1.4.2 RS E T8 B0 &

RS 42 HISE, BRI 1 H4EiEiZE
ST YR TR A X X L PR o O R o, IO R L Tk
4 JRNEFREE , TR e # B e k.

Rt HIRE( %)= (P4 E E/IHH) X100,
1.4.3 I Bk H & 2 A E

AT 42 HS B, MEZ R 1 R TXE
V- YR R AT XS, SR B R it X SR
M 10 mL F &0, 300 B g , % Tk A

H B —-20 CERAFRRIN ., SR FH T B B 73 T 3k 460
( ELISA) yA I A2 7% A EER B M (1gM) | e
RERREE T G(1gG) R T A(IgA) & ik, 17
G R A Y TR, 2 A A8 N TE-
CAN GENIOS £ U e pR{L .
1.4.4 i IE 00

RS 42 HIRES, B2 5L em A2 4+
f6ha 25 W | 1ol i W B, AR 3B 7K 2 9% 1) o e W
BB, A7 T8 R SR b E A7 22, R
Ay BT [ 5 G B8 ot R AT B A S R AT BORE
et BURE RN . 45 4145 50 BB 10 B A, B
TERRF L 2 5K R HI 95 AOKS — 41 (HE ) 4 (8%
HATYEIFHEATHEE IR, R ] Motic Images Ad-
vanced 3.2 % B G 40 BT R G X0 B K AR
RIE PEAT I A BESK T I 5 A AT RE IR EOF
BIME.,
1.5 #iEaE

RIS HHE R ] SPSS 20.0 #EA7 B £ 97 25
Bt , #IF Duncan [G 517 £ & i, A ] Means
RS 0 KRR . S5 R IO S hr o
BRI FIR , B E KT P<0.05,

2 EREHSH
2.1 EMERI RFGERK TN

HIZE 2 A, 1 ~42 HilgBrBe, 5 CK 4IAf L,
AG HV-HH KRB 5 E I (P<0.05) ,EO HA
FHE B 25 5 K B 3% (P>0.05) ; AG 41 .EO3
AN BO4 41 F- 4 H 3 5K H W F T (P<
0.05) , H EO1 41l EO2 1% AG 4 i & [# (% (P<
0.05) 1M EO3 4 #1 EO4 25 AG AL, 5 A W
#F(P>0.05) s #ADRL R 225 AN 35 (P>0.05)
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F2 AYHEEI1~42 BRAFBEKESENZN
Table 2 Effects of plant essential oil on growth performance of broilers at 1 to 42 days of age

=] 205 Groups
Items CK AG EO1 EO2 EO3 EO4
{KEE BW/g 2 366+46° 2 574+27° 2 443+33"™ 2 421+39™ 2 506+39% 2 489+46"
Y H R & ADFl/g 97.35+2.26" 103.06+1.50"  99.87+2.26™  99.00+2.24" 100.92+1.39® 100.97+1.20"
P HMEE ADG/g 55.70+1.25°  60.25+0.64* 55.95+0.96™  56.61+0.93" 58.63+0.92" 58.23+1.10®
KIE L F/G 1.76+0.03 1.71+0.02 1.75+0.03 1.75+0.03 1.72+0.02 1.74+0.03

(AT HCHE JE AR [/ Rk 7R 28 5 .2 (P<0.05)  AH R BT R RR 22 5 A 3 (P>0.05) . T [,

Values with different 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.

22 HEYRBRHNAFEEERERENZ N
13 3 Al A1, 4% 24 [A] AR 95 550 0% PR 4R 2

e 8 B3 25 AN 8.3 (P>0.05)

&3 EWFEX 42 BIRRFEEEREELHRMm

Table 3  Effects of plant essential oil on immune organ indexes of broilers at 42 days of age %
WiH ZH 5 Groups
Items CK AG EOIl EO2 EO3 EO4
MBI 5 %L Spleen index 0.14+0.01  0.19+0.04  0.15+0.01  0.16+0.02  0.20+0.04  0.16+0.02
R #EF5 X Bursa of Fabricius index 0.08+0.02  0.12+0.02  0.10+0.01  0.09+0.01  0.11x0.02 0.10+0.02
i iR F5 %% Thymus index 0.37£0.07  0.47+0.06  0.34+0.06  0.40+0.05  0.47+0.10 0.45+0.07

23 EYRBHNAFBOEERKEASEN
A

M4 A, 5 CK 4lM b, AG 415 EO4 4
Mg IgA S =M AT mGEHR HERASRE (P>
0.05), 5 AG 44, EO3 40 5 EO4 4 Ifi i
IgA S EER AR E (P>0.05),EO01 45 EO2 A
W ERRL(P<0.05) , 5 CK 4L, AG 4L 1f 7

IeG & B FIE (P<0.05),E02 41 \EO3 4 |
EO4 A THR B HEZRAEE(P>0.05), 5
CK 4L, AG 41 .EO3 4 .EO4 4l [fiLi& IgM & &
Y8 &I (P<0.05) ,EO1 45 EO2 HE R AT
#(P>0.05),1H EO3 41 .EO4 41 5 AG 4 % %4~
B3 (P>0.05),

F4 HPBEXY 2 BRAFENEREREASENTMN
Table 4 Effects of plant essential oil on contents of serum immunoglobulin in

serum of broilers at 42 days of age g/L
WA 215 Groups
Items CK AG EO1 EO2 EO3 EO4
RIEEREH A [gA 2.76+0.29"  3.46+0.32" 2.27+0.26" 1.97+0.19° 2.77+0.45®  3.43+0.15"
RPEERE N G 1gG 2.12+0.16°  2.60+0.05° 2.13+0.16° 2.2420.12° 2.46+0.12® 2.26x0.10®
GIEERE 1 M IgM 1.08+0.04°  1.53+0.12° 1.07+0.07° 1.35+0.10° 1.45%0.10°  1.50+0.10°
2.4 HEYWRERYAFBEERSHZN R TR LU W % T = ( P<0.05) , Hofth 41 ] 22 5%

M5 AT A, 5 CK 4UAH L, &4 m -+ =35 W
WERBEERALE(P>0.05); AG 4 R HEE
WEREAL (P<0.05), EO1 41 EO2 41 . EO3 41 .
EO4 HZES AR ZE(P>0.05);AC AYEHmES

AN FE(P>0.05) ,E01 415 EO4 4 & FHELT AG
4 (P<0.05), 5 CK 4l#ib,EO3 U= M T
JE R T (P<0.05) , Hiflh 4 22 3 R g 3 (P>
0.05) ,5 AG 41kt ,E03 4 . & THE (P<0.05) ;
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AG 4 EO1 41 .EO2 4 .EO4 4 [a 55 IR 1 ¥4 g 3%
KAk (P<0.05) ,EO3 412 R A B3 (P>0.05) ; AG
HEHHESESREIRELEEE & (P<
0.05), 5 CK4HM L, AG 4 7l i 28 T = 7 %

Fh (P<0.05) , HAth 45 41 25 7 A B3 (P>0.05) ;
BHBREHEEZF AR E (P>0.05);AG 4145 E
o V5 I R B HE B T (P<0.05) , Hifth Al
EZRAEE(P>0.05),

F5 HEYBEm 42 B RFGHERSHEI
Table 5 Effects of plant essential oil on intestinal morphology of broilers at 42 days of age

gE| 2H %] Groups
Items CK AG EO1 EO2 EO3 EO4
. 3373 3 884 3572 3411 4 084 3 508
ZREE R Villus height/
AE R Villus height/um ) ) +167 +276 +108 +254 +76
gy 7] . 1 503 994.51 1 344 1258 1301 1211
U TRE Crypt depth/
Duodenum HSTREL Crypt depth/pm ), +97° +05° +78% +97% +73%
2.73 4.13 2.69 2.77 3.28 2.95
YR R/ BRI V/C
B I/ B BRI +0.28" +0.47* +0.21° +0.21° +0.44" +0.18"
R f5HE Villus height/ 3 487 3 498 3 200 3 353 4379 3 400
k> ] 1 S hel m
iRl 4 Sy +273° +279° +258° +216° +77° +79°
=3 1 444 882 985 929 1241 1124
% BE R Crypt depth/
Jejunum BHRIREL Crypt depth/pm o, +115¢  +82% +83% +74% +122%
2.59 4.37 3.43 3.76 3.60 3.22
WEEE/BEEE V/C ) ) ,
RE I/ TR +0.45° +(.78* +0.46™ £0.41% +0.25% +0.39™
W £ Villus height/ 3 570 4 417 3 560 2 945 4 066 3105
Abimpe VIS ReIghim o5 +269° +364% +192¢ +344% +173¢
Ei)i7] , 1217 1118 1 320 1155 12 55 961
B TRIE Crypt depth/
Tleum WHSTREL Cryptdepth/um ) o, +115%  +132° +77% +84% +65"
3.04 4.06 2.83 2.65 3.35 3.27
W/ B V/C
B I B BRI +0.30" +0.26" +0.43" +0.32° +0.39" +0.16"
F., AG 45 EO 4 X AT XS 4 B B R B 1 A 2
3 3 i HEVERT, H AG 41%54 EO £ R A B E . AR

3.1 EYRERXAFBERKERNZ N

5% 26 A, R ARG il ot sh i A= K PR 1R
A 2 H B R SR R Li S g
T AP A I e BB TSR E
I, Zheng %5 VHFSE W, O B 5 A HE S S TR
B YnTHEE AAFAYSF X H 3, Weber 2517 5T
FEO, AT XS R s e LA B S A ARUIOR &
Y] W 3 B A AT XS Y A4 K M BEL Botsoglou
A5 U PR RS ARSI Lk R (R A o
FEHEHEFH) TREASREESKE, £
SOV AT 2R PRI X AR RR R S 0 A 40 RS X 1A XS
A KRBT W3 R, (H ] 2 S R A 2R AL R
AR IO 5% 45 5 9 B, R AR 00 R Tl X TR A X A
A EREEMN, 5 CK 4 i, E03 415 EO4
HiRFNBEFEKTE, HES AGAMHIL, , WEEZRF AR

2T, AG 415 EO 41xF RS A KM RE A Br
U X ST AR S A — 2, 4 A e R T g
AP R A REE SR RS YR E L W
EIEShE A, Jang %57 WF 5% & B, A WS fA] A
TS IAR Yo it AT I 4R v TR A T | o— T ) il A
W2 2 WG PE . I Ab, Jamroz 2512V AR IE 45 Y 1
R FF S TIAF A it R IR PR R i % B 4 L 3
Wb R 2 A R A L, A BT R
(T A A, 3 v DR A 3
3.2 EYRBHMNAFLEESRERHENZMm
M MENE Sk R RS SR ERR RS
e HE A E L RE R X E A 1 R
wE, HEEYRES SRR, R RS 5
£ L B 5 T UG ) 2 R A KO R SR R AR
G PE AN a5 [ B A0 i 5 e R e e S HILRE
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SRS RUIA L2 BLE 20 THAD 2wk DL
I % ik R B AR SR AL 3l ML 5 5 T i
FEAR P YA 3N G R e RO A 4 38 A
% ,Dafwang %5 " I Y, PIXS 4R KL s i — 5
EARTREERRELE, WML REREE,
KBRS T SR, A B R 4R R ALY i
JERFE K, (EXGT R FOE 4 B0 BT R, 2 R SO I
YR B PR X8 ] R v 3 A BRORS Th S  A 7Y
Pem MRS B S Z Al T —8, A8
B, AG 41 J EO 41 i Ji | MG I R 2 G 2 454X
I e, H EO4 A M R ie 80 T AG 4, X
SRS P I A ROR 5 e — 8, 0 5 FE 4
SO 45 AR L, T A R T A R A B AN
A XS S AR TR S B8R 25 A 225, MYk
TMAE RAT XS B8 28 B & & AR JF /8RR, (615

AW,
33 EYRBHENAFSLEREKEASEN
=21

Sk CL A0 B 2 B SR 0] A R AT G R T
PERYE A, EE L) IgM  1gG  IgA 3 FE L IEAE,
HAYUARTE P B A2 250 S BT v
REBR AR Y 0] B W) e KT R AR
Li %5 ST & B, AT 0 R o S 0 R A K S T
L 1eG 5 IgA &k, A4 REKW  EO3
5 EO4 4limiE T IgM &8 B F5#RE, HS AG
ATtk 35 22 S, R 0 R i R B R PR AT R I v
T IgM i AR B AR (2 4k 45 0 i g
BH, PRAT RS GRS T 00 A FRORS T X PR A X il T
IgA SRR EZMW, X 5ARE S RAERA,
A BB H T ARG Tl R S [R) X6 A ] 288 8 114 G 28
BRE A=A,

3.4 HEYIAE R XT AT G R E SR B

WA T B R RS R T R R
e fi 38 255 P S A R ) AR AR Y I R B
Y BT, Y N IR S AN M AN TR
N 20 S Sl R Ak (B I RVIR N R i
A K PERE TR Castillo 255 238, A K
[N S I =N A (T 7B = s 0 S o A 4|
SRS B, TR AT e AR R A A R I T
R T, Rt ik H, Zhang 40
HF 55 2 B A v T 5 ABUER U G il AT 4 v s
P o0 o B R AR e s VR B R B R AL, A
MILE LM, 5 CK 4 He 8, AT XS AR i s

HPIAG I B C D YA B 46 i A1 2 i e s
RIEE AR R = o E m S R s TR LU R %
HAEYRG I C RS T =M E L, kA
T IR WO R I SRR R R TR
FEAE RS, X U6 T YA 38 B M mb 5 i A 0 G
ATREXS IE A T A — EMGEAE L, AT, EO3
HACRBIAAE YRS I 4 BOR 47, o B LA, — T
T, 1] e 5 LA v R B R A %, AR R ) o
WOV 43 U8 T R, DA TR A S 45 5 5 — T
T, Pei 55 BIFFE R W, 2 A P RR I 0 RS 140 A
P& A AR RS il o, HLEERE 5 1 LA
By e & BoA PR AR T, EAE R ASCR o T R S
BICALA , ILAh, Sk AR RIE SR I, BT R
PRI, 72 A A7 2o 7 vh 25 5 48 R S A = 3L
RV T ET R A R T LA AR AR AR TR A X AR
JE . XA RELJE EO3 BB IR

4 £ it

AN TR) Sk U 1) 0 s ek A 1 7)o ) M PR AT RS
Jei B0 AR R T 5% TR A X A K R R B E T
RERA —E WAL #AER], Hirh EO3 4, BIFE AL 5%
SN 100 mg/kg FEYIAE M C(RNEER S A B F
A 5 & 10% ) RO e fd: , 32 Hi Ak A R Ak
A UL A R b R B 1,

S 230k

[ 1] MEMARIANI Z, SHARIFZADEH M, BOZORGI M,
et al.Protective effect of essential oil of pistacia atlanti-
ca desf.On peptic ulcer: role of a-pinene[ J].Journal
of Traditional Chinese Medicine, 2017,37 (1) ;57—
63.

[ 2] DRAUGHON F A.Use of botanicals as biopreserva-
tives in foods [ J].Food Technology, 2004, 58 (2) .
20-28.

[ 3] LIVEIRA G L,CARDOSO S K,JUNIOR C R O 1, et
al.Chemical study and larvicidal activity against Aedes
aegypti of essential oil of Piper aduncum L. ( Piperace-
ae) [ J]. Anais da Academia Brasileira de Ciéncias,
2013,85(4) :1227-1234.

[ 4] BOUCHEKRIT M, LAOUER H, HAJJI M, et al. Es-
sential oils from Elaeoselinum asclepium: chemical
composition, antimicrobial and antioxidant properties
[J]. Asian Pacific Journal of Tropical Biomedicine,

2016,6(10) :851-857.



JEIHEME A5 AR Il A AP X8 A I PR RE | SR D B I i 18 K 3 RO 52 )

3893

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

KT ARSI TE X & E SR e [ T] 1R
BHE R BCOIEEL ,2006(12) :41-44.

DI VAIO C,GRAZIANI G,GASPARI A, et al.Essen-
tial oils content and antioxidant properties of peel etha-
nol extract in 18 lemon cultivars[ J ] .Scientia Horticul-
turae,2010,126(1) :50—55.

BENBELAID F,KHADIR A,BENDAHOU M, et al.
Composition and antimicrobial activity of Cistus mun-
byi essential oil; an endemic plant from Algeria[ J].
Journal of Forestry Research, 2017, 28 (6) ;1129 -
1134.

MONZOTE L, SCULL R, COS P, et al. Essential oil
from Piper aduncum . chemical analysis, antimicrobial
assessment, and literature review [ J |. Medicines,
2017,4(3) :49.

MARCINCAK S, CABADAJ R, POPELKA P, et al.
Antioxidative effect of oregano supplemented to broil-
ers on oxidative stability of poultry meat[ J ].Slovenian
Veterinary Research,2008,45(2) :61-66.

JEIEE B2 JE /IR AR R iR 3 ) A R
2R S AR RIBLART [0 ). s 478 37 241, 2018, 30
(1):37-43.

MOHITI-ASLI M, GHANAATPARAST-RASHTI M.
Comparison of the effect of two phytogenic com-
pounds on growth performance and immune response
of broilers [ J].Journal of Applied Animal Research,
2017,45(1) :603-608.

WALTER B M, BILKEI G.Immunostimulatory effect
of dietary oregano etheric oils on lymphocytes from
growth-retarded, low-weight growing-finishing pigs
and productivity [ J ]. Tijdschrift
geneeskunde,2004,129(6) :178-181.
ZOU Y ,XIANG Q H,WANG J,et al.Oregano essen-

tial oil improves intestinal morphology and expression

Voor Dier-

of tight junction proteins associated with modulation of
selected intestinal bacteria and immune status in a pig
model [ J ]. BioMed Research International, 2016,
2016:5436738.

MUELLER K, BLUM N M, KLUGE H, et al. Influ-
ence of broccoli extract and various essential oils on
performance and expression of xenobiotic- and antioxi-
dant enzymes in broiler chickens[ J ] .British Journal of
Nutrition,2012,108(4) :588—602.

LIS Y,RU Y J,LIU M, et al. The effect of essential
oils on performance ,immunity and gut microbial pop-
ulation in weaner pigs[ J].Livestock Science, 2012,
145(1/2/3) :119-123.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ZHENG Z L,TANJ Y W,LIU H Y,et al.Evaluation
of oregano essential oil ( Origanum heracleoticum L.)
on growth, antioxidant effect and resistance against
aeromonas hydrophila in channel catfish ( Ictalurus
punctatus) [ J]. Aquaculture , 2009, 292 (3/4) ; 214—
218.

WEBER G M, MICHALCZUK M, HUYGHEBAERT
G, et al.Effects of a blend of essential oil compounds
and benzoic acid on performance of broiler chickens as
revealed by a meta-analysis of 4 growth trials in vari-
ous locations [ J ]. Poultry Science, 2012, 91 (11):
2820—-2828.

BOTSOGLOU N A, FLOROU-PANERI P, CHRIS-
TAKI E, et al. Effect of dietary oregano essential oil on
performance of chickens and on iron-induced lipid oxi-
dation of breast, thigh and abdominal fat tissues[ J].
British Poultry Science,2002,43(2) :223-230.

22 WRARSC, AR vk, S5 AR WA IO PR XS AR K PR R
PUALRE I RIS BEHLRE RS2 [ 1] S W08 37 4k
2019,31(2) :348-355.

JANGI S,KO Y H,KANG S Y, et al. Effect of a
Commercial essential oil on growth performance, di-
gestive enzyme activity and intestinal microflora popu-
lation in broiler chickens|[ J | .Animal Feed Science and
Technology,2007,134(3/4) :304-315.

JAMROZ D, WERTELECKI T,HOUSZKA M, et al.
Influence of diet type on the inclusion of plant origin
active substances on morphological and histochemical
characteristics of the stomach and jejunum walls in
chicken[ J].Journal of Animal Physiology and Animal
Nutrition, 2006,90(5/6) :255-268.

HASSAN H M A, MOHAMED M A, YOUSSEF A
W et al.Effect of using organic acids to substitute an-
tibiotic growth promoters on performance and intesti-
nal microflora of broilers[ J ].Asian-Australasian Jour-
nal of Animal Sciences,2010,23(10) :1348-1353.
FIF o, R BRI, A5 A R E IR PR v 0 I
FHMG I A= A 4 A A0 G 58 A B AR B S [ 7] T
AL R 24R ,2010( 1) :134-140.

DAFWANG I1,COOK M E,SUNDE M L,et al.Bur-
sal, intestinal, and spleen weights and antibody re-
sponse of chicks fed subtherapeutic levels of dietary
antibiotics [ J |. Poultry Science, 1985, 64 (4) : 634 —
639.

RIGEE AR R BE T A5 T BRSO SRR AE RS A=
RAERE S S e A8 B 18 B p 2 ma [ J] .43 1) 5 R 2
e ASABEERT) ,2013,31(1) :43-47.



3894 ;oW E K ¥ iR 32 %

[26] 24k, kT30, 2558, &5 F0 A ORS I 4RI DA 08 4 [31] CASTILLO M, MARTIN-ORUE S M, ROCA M, et
JESRE T8 BOM MW | 2 I A 21 iga & Y R al. The response of gastrointestinal microbiota to avila-
[J].#rsE Bl ,2014,51(2) :340—347. mycin, butyrate, and plant extracts in early-weaned

[27] GIANNENAS I, TRIANTAFILLOU E, pigs[ J].Journal of Animal Science, 2006, 84 ( 10) ;
STAVRAKAKIS S, et al. Assessment of dietary sup- 2725-2734.
plementation with carvacrol or thymol containing feed [32] X% RE AL, 2R RN 5. AR X6 TR W i i A
additives on performance, intestinal microbiota and an- Ji5 38 25 K K78 57 W) I TE AL SR 5 i) [J]. [ B
tioxidant status of rainbow trout ( Oncorhynchus Z&3,2013,49(13) :65-68.
mykiss) [ J].Aquaculture 2012 ,350—-353 : 26—32. [33] ZHANG K Y,YAN F,KEEN C A, et al. Evaluation of

[28] MAGNADOTTIR B.Innate immunity of fish ( over- microencapsulated essential oils and organic acids in
view) [ J]. Fish & Shellfish Immunology, 2006, 20 diets for broiler chickens[ J].International Journal of
(2):137-151. Poultry Science,2005,4(9) :612-619.

[29] CHAMORRO S,ROMERO C,BRENES A, et al.Im- [34] THHONEN K,KETTUNEN H,BENTO M H L, et al.
pact of a sustained consumption of grape extract on di- The effect of feeding essential oils on broiler perform-
gestion , gut microbial metabolism and intestinal barrier ance and gut microbiota[ J].British Poultry Science,
in broiler chickens [ J ]. Food & Function, 2019, 10 2010,51(3) :381-392.

(3) :1444-1454. [35] PEIR S,ZHOU F,JI B P, et al. Evaluation of com-

[30] FRANCIOSINI M P, CASAGRANDE-PROIETTI P, bined antibacterial effects of eugenol, cinnamalde-
FORTE C, et al. Effects of oregano ( Origanum vul- hyde, thymol, and carvacrol against E. coli with an
gare L.) and rosemary ( Rosmarinus Officinalis L.) Improved Method[ J ] .Journal of Food Science, 2009,
aqueous extracts on broiler performance, immune 74(7) :M379-M383.
function and intestinal microbial population[ J].Jour- [36] kB4 FArmn e B B AR LB HoAe i

nal of Applied Animal Research,2016,44 (1) ;:474-
479.

Sy R RS E R [T b E gk, 2017,
53(11) :25-30.



8 1] JEIHEME A5 AR Il A AP X8 A I PR RE | SR D B I i 18 K 3 RO 52 ) 3895

Effects of Plant Essential Oil on Growth Performance, Immune
Function and Intestinal Development of Broilers

ZHONG Hongbin' WEI Jingkun® LIU Yang' WANG Yue' XU Liangmei®*
(1. Dalian Chengsan Animal Husbandry Co., Ltd., Dalian 116308, China; 2. College of Animal Science and
Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract ; In this experiment, different source essential oils were added to broiler diets to study their effects on
growth performance, immune function and intestinal development. Single factor test design was adopted in this
test, a total of 504 one-day-old broilers ( mixed male and female) with similar body weight were randomly di-
vided into 6 groups (7 replicates in each group and 12 replicates in each group) : control group ( CK group)
was fed a basic diet; antibiotic group ( AG group) was added with antibiotics ( Clomithromycin) at a dosage of
5 mg/kg; plant essential oil groups [ EOl group ( the effective component was thymol, and effective content
was 1.7% ) , EO2 group ( the effective component were carvol and cinnamaldehyde, and effective content were
5% and 3% ) and EO3 group ( the effective component were cinnamaldehyde and thymol, and effective content
was 10% ) , EO4 group ( the effective component were thymol and carvol, and effective content was 25% ) |
were added with four plant essential oils at dosages of 150, 100, 100 and 200 mg/kg. The test lasted for 42
days. The results showed as follows: 1) compared with the CK group, the average daily weight gain and body
weight in AG group, EO3 group and EO4 group increased significantly ( P<0.05). There was no significant
difference in spleen index, bursa of Fabricius index and thymus index ( P>0.05). 2) Compared with the CK
group, the content of immunoglobulin G in serum in AG group increased significantly ( P<0.05) , and serum
immunoglobulin M content in AG group, EO3 group and EO4 group also increased significantly ( P<0.05).
3) Compared with the CK group, the crypt depth of duodenum in AG group decreased significantly ( P<
0.05) , and the villus height of ileum significantly elevated ( P<0.05) ; compared with the CK group, jejunal
villus height in EO3 group increased significantly ( P<0.05) ; crypt depth in AG group, EO1 group, EO2
group and EO4 group decreased significantly ( P<0.05) ; the ratio of jejunal villus height to crypt depth in AG
group was significantly higher than that in CK group ( P<0.05). In conclusion, it is found that plant essential
oil can promote the growth performance and immune function of broilers. Among them, EO3 group has the
best effect, which is close to the effect of antibiotic feeding, indicating that it has a potential as a substitute of
antibiotics. [ Chinese Journal of Animal Nutrition, 2020, 32(8) .3887-3895 |
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