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Effects of oregano essential oil and probiotics on growth performance, nutrient
apparent digestibility and antioxidant function of yellow—feathered broilers
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Abstract ; The aim of this experiment was to study the effects of oregano essential oil in combination with probiotics on growth performance ,
apparent digestibility of nutrients and antioxidant function of yellow—feathered broilers. Four hundred and twenty 1-day—old chicks were col-
lected and equally distributed into 7 groups, with 6 replicates in each group and 10 chickens in each replicate. The control group of yellow—
feathered broilers was fed with a basic diet, while the six experimental groups were subjected to a 2X3 two—factor randomized design, the test
I, T, Il groups were fed with basal diet supplemented with 50 mg/kg of oregano essential oil and 100, 200 and 300 mg/kg of probiotic
bacteria, respectively, and the test IV, V, VI groups were fed with basal diet supplemented with 100 mg/kg of oregano essential oil and
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100, 200 and 300 mg/kg probiotics, respectively. The feeding test lasted for 56 days. At the end of the test, three yellow—feathered broilers
were randomly selected from each replicate for a 4—day metabolic examination. The results showed that the final weight and average daily gain
of the yellow—feathered broilers in Groups II and Il were significantly higher than those in the control group (P<0.05). The average daily
feed intake in Groups IV, V and VI was considerably lower than that in the control group (P<0.05). The feed to weight ratio of the yellow—
feathered broilers in Groups I, 1l and IV was considerably lower than that in the control group ( P<0.05). It was understood that oregano
essential oil had significant effects on average daily gain and average daily feed intake ( P<0.05) of the broilers, probiotics had significant
effects on their final weight, average daily gain and feed to weight ratio (P<0.05) , and oregano essential oil and probiotics combined had in-
teraction on their average daily gain (P<0.05). The apparent digestibility of dry matter of the yellow—feathered broilers in Groups I, I
and IV was significantly higher than that of the control group ( P<0.05). The apparent digestibility of crude protein, crude ash and total en-
ergy of Groups I, I, IV, V and VI was significantly higher than that of the control group (P<0.05). The apparent digestibility of crude
fat of Groups Il and Il was significantly higher than that of the control group ( P<0.05). These data indicated that oregano essential oil had
significant effects on the apparent digestibility of dry matter, on crude protein, crude fat, crude ash and total energy ( P<0.05) of the broil-
ers. Probiotics had significant effects on their apparent digestibility of crude protein, crude fat, crude ash and total energy (P<0.05) ; and
oregano essential oil and probiotics combined had interactive effects on their apparent digestibility of dry matter, crude protein, crude fat,
crude ash and total energy (P<0.05). The GSH-Px in the serum of the yellow—feathered broilers in Groups Il , I, IV, V and VI was sig-
nificantly higher than that in the control group (P<0.05), and the MDA in their serum was significantly lower than that in the control group
(P<0.05). The activity of SOD in the serum of the yellow—feathered broilers in all the experimental groups was significantly higher than that
in the control group (P<0.05). The serum T-AOC of the yellow—feathered broilers in Group VI was significantly higher than that of the con-
trol group ( P<0.05). These results suggested that oregano essential oil had a significant effect on the levels of GSH-Px, SOD, T-AOC and
MDA in the serum of the broilers (P<0.05) , probiotics had a significant effect on the content of GSH-Px in their serum (P<0.05), and
probiotics had an interaction with oregano essential oil (P<0.05). In conclusion, the combined addition of oregano essential oil and probiot-
ics to the diets of yellow—feathered broilers effectively improved the growth performance, the digestion and absorption capacity of nutrients,
and the antioxidant function of the organism in yellow—feathered broilers. The recommended dosages of oregano essential oil and probiotics
were 50 mg/kg and 200 mg/kg, respectively.

Keywords : oregano essential oil; Bacillus subtilis; Lactobacillus; yellow—feathered broilers; growth performance

R & T 205, 3 S ARRAT AR
AL, S BRI B TF R RS o
R I, KRR, b, g, | eIk
HUSRB S 3 S FAT A Z OB ORI 11 Rt

KIGTERAMAE o w525 J AT B 2 7 & R gt b L
MR AR RP2E, HAR D — Rl A Y, T IR0
FER B E R A, EE A BT s A Y
IIE N PR G, oo & B G R L % T
SFCIBEIT R WY, TR PO AR v S A 2 AT T
A RLEGE o iE HEUE S MIRE, dEmi e NS
A ERE . BESERWT, FLRRFFE X &E & A4 e A M
WEPERT . SCBRE & A, 25 A T AR
B HAEAEXE LA S HAR ORI SRS E . a5
Al SRR T A G A R A
A R GTER YR Y, Hoh R8s iR
B A, WETE A AR 3 & A" oM T Ml i B
FAERAEREA BB AR I o 4 A Z0RE Il R 5 2 T 6
B UAAE P AU, AN A — I ROR A
TR, A RIS o A P A XS AR RIS A A
FIBR LA 2F 2R A5 AR TR, SR R BRI ARG AR
PERE . B IRYI BRI AL R AT AL I RERT R,
25 ZORIR 45 A TR L TP IS SR AE P A (7 R R

4 BRI TH R REEYARAF, HrphE
BN AR (65%) FE B E&H (2.5%),
AR HN 3. 5%, wmAEWETHNE G FHEAE YR
FRRAFE], S FLERAT W& ARG R 2E AT R ) B A 4 2k
W, W 12, 2 Fhas AR R A RS R =2 x
10* CFU/g,

1.2 Rt

ARSI Y PR (=EY) WTH
BB R AR AR, EH 1 H IR RO
TEERR 1 B PIRG4S 420 B, ¥ 741, B 6 4
A, BT 10 ], X HE 2 0 5P PR A A PR L A )
M, 6 MRIAIREL 2x3 BN ZREHLA AT, 8
I, IO, AN T 50 mg/kg 4~ 28 i 1 Atk
FARRIE43 BTN 100, 200, 300 mg/kg #5425,
IV, V. VIZHEMEE T 100 mg/kg 4 2457 i) LAl
FEHIF43 BIER A0 100, 200, 300 mg/kg 25 4E 14, 4340
WIZH L 1, FERRRRAC )7 275 H oy i = A8 57
TRPRERCTE, TREC SO R L3R 2, Frf ik



B S®E 2025 4F

F51E FsH £9 .

TS LEAE I F HRE . POk, AFRIAE: 56 d, 4
Ja A5 A g H A P LS 3 PP A XS T 4 d
AR

1 WGt RsE mg/kg
it H Xit HR 4 P
I | I v A% VI
- FERE 0 50 50 50 100 100 100
it A2 T 0 100 200 300 100 200 300
F2 HMAREBEARESFKE (RTFEH)
i Hik/d
1~28 29~56
Tk 59. 00 65.37
=X 26.50 20. 50
Liasitl 4.30 6. 00
ERFHM 4.00 2.30
Il 2.30 2.30
kL % el 1.50 1.50
T 0.50 0.50
L-FaE R 0.45 0.30
AR 0.35 0.15
L~ R 0.10 0.08
TR ALY 1. 00 1. 00
FiEE/ (M) - kg™") 11.91 12.20
HE /% 17.74 16. 89
5 R % 0.89 0.85
HARR % 0.30 0.26
5/ % 1.11 1.21
S/ % 0.59 0.58

TE D BURR T N AT SRR, 4EEE A 6900 1U, i D,
280 1U, i % E 38 mg, 4E2E# K, 0.35 mg, 4i/E%E B, 1.80 mg, 4
HEE B, 22 mg, HEEE By 3.5 mg, MR 50 mg, ZMR 8 mg, MR
2 mg, i 25.00 mg, % 45.00 mg, % 45.00 mg, HF 45.00 mg, fill
0.80 mg, fii 0.20 mg;? HIZE A, H5HUEBEE FRAKF NI, Hoe
HIAKTHIHE,

1.3 AFEEERERRE

RIS AG R IO GRS, B 10 PIEPIR
X, SR A A B R E 2 % NY/T 18771—
2010 HOPIRAG 1R SR B R FLRR ) EAT, o AR
P NI TIE TSN, 7RG R, T4
5 7 A R AL L 1 3R 3 5P PR XSS e T bk g o
W 5 mL, BRI MR E 30 min 5, 3 000 r/min
B0 15 min, BG4 T 15 mL 808, S
A =20 COKFEBRAERRN, AERCEHRIE T AT 28 T

FEREH TSR Ak, BEJEREK 18 00 Y AE
AR EEE 50 ¢ 2247, WIS mL YR 10% i9% R
FRFTER, B T-20 CUKMRAE, K4 d UdErE
s R PITIRA, 65 CHET )5 % &4 1F
RN
1.4 NEERRFE
.41 HRAABA KM

) S0 U e 145 TR 20 R A 4% 2 B 0 P
VIXSIEATRRER , R RA 45 20 1 42 % B o) TR WY A T A%
RV TRREL, THA PRSI HIGE | P
KB R E L,
1.4.2 FWREERFERAD

T B (DM) & &l 2% H &% 45 GB/T
6435—2014, H&E A& &% 2% B K brifE GB/T
6432—2018, HLIE Wi & & & = % B &K br #E GB/T
6433—2006, K44k & &l & = % B &K b GB/T
6434—2022, MK 5y & &0 % 2 % B K brifE GB/T
6438—2007, SAEMIESH AT mING:, R K5y
g E S 2% E ZhRE GB/T 23742—2009
1.4.3 53 A E I ALK AR

B IR TR WL T A 23 Ao ) KR 95 ) PR X 2 rp
PR ANV KA VE R IRFE /R I, THRA RN .

A C
X%=O—XJXNQ
B D

Kb X REEFRYBTER, A SRR R AN K o
T, B NEENRRA K &, ¢ HEMEhRE
YA, D AR E SR A
1.4.4 &3 A F R EAIRAT

et FH R e g ) 5 Y PR IR A
Bkt A Ak W B (GSH - Px) . #8191k i
(SOD) . SHLEABES) (T-AOC), N (MDA)
K, WFN & T 20 A005S-1-2, A001-3-2,
A015-2-1, A003-1-2,
1.5 HIES&ZITS5HH

L SPSS 22. 0 FHIE KX B IR T D A B, B
Je B EAR I A BRI AT 22008, T S
B0 Z0PE ) 3 3 Duncan [REHIT 2 B, 6 4
IR I TR 225081, 24 P<0. 05 WA 4[]
Z5wE, KRR PIEREE" TR,

2 HBR5HH
2.1 SEHHRKGEERNAXETAGEKERE

Al

HIZ 3 AT, SXFIRAALE, g I, M4
PSR B R A2 H O R 35 5 (P<0.05) ;
IV VT VIZH BRI IS P-25 H R i AR X B 2H



.10 -

Animal Husbandry & Veterinary Medicine

2025 Vol. 57 No.8

WFEREL (P<0.05) ; BRI, ANV 245 58] A 39 k)
A b BRAH BB IR (P<0.05) o il I AT 20
FOPAXGSIUAE K HEREFR AR TR 22 5% (P>0.05)
SR 2 7 2200l 0, 28 ZEHE I R LRSS 34 H

ST HOR R BE R (P<0.05) , i/l
SPHCP A AR T P H) R AOR A S
(P<0.05), A= ZHi A 48 25 TG 8P A - 2 H 3
HAAELHEAEN (P<0.05) .

K3 4ERBHEFERBEAXNENABE KSR
nW e | P1iH
Ei=LuN X R 4H A F R >
I I 1 v \% Vi AR AW N 2 ]
i

\ 50.32+  50.31x  50.30+  50.32+  50.29+  50.30+  50.32+

W/ ¢ 0. 855 0.337 0.181 0. 463

0.37 0.38 0.28 0.27 0.30 0.37 0.35

1. 86+ 1. 94+ 2.07+ 2.07+ 1.92+ 1. 88+ 1.90+

AH/ kg 0.725 0.011 0. 360 0.017
0.04" 0.03% 0.03* 0.04* 0.03% 0.03" 0. 04%
32.39+  33.80+  36.14+  36.08+  33.44+  32.71x  33.06%

T HIETE/ g 0.019 0.023 0.024 0.022
1.88" 1.94° 1. 80° 2.04* 1.95" 1.88" 2.12"
B 79.35+  81.11x  80.97+  81.17+  75.90+  76.54x  76.71%

THHRE R/ ¢ 0.031 0.872 0. 249 0. 031
2.54% 3.21° 3.70* 3.13* 4.24> 3.72b 3.09"
2.45+ 2.40+ 2.24% 2.25+ 2.27+ 2.34% 2.32+

BIE L 0. 594 0. 023 0.187 0.033
0.15° 0.17° 0.12" 0.17" 0.20" 0.23 0.22%

W R TAMBIRE R AR ARRR R ZR B E (P<0.05), T,

22 4EBHERLERRKANEPIRBERYRE
X H 1K 2R B R M

fe 4 v, 5 I, ATV 2 8 5R R XS T4 5t
FOUTH AL A LX) R4 0 4= (P<0.05); I
I, I, V., VIVIZE PR EA KRR
RERY R ULTH AL A0 X R4 B 4 8 (P<0.05); 5
XTHRAL b, R0 I, T4 ¥ F0 R XS R AR A 2 L3 1k
FRFERE (P<0.05); &g woP WA £ 4 %

WHAE R S X IR T 2R (P>0.05) , HIWHE
FESHAH, BRI, MEA . IS
i . LK 40 RN BV RE O R WTH AL R A B E R (P<
0.05), s EwmXPHLA A, HLIGIDT . LK 23 F1LEBE 1Y
T ARG WM (P<0.05), FZEK LR
WX TR, REE T, FBEWT . R 3 FE R R ZR I
HAERAATESCHAERA (P<0.05)

T4 SERBHERERBEAMNENABERYRRIEL RN %
N ekl P
i X 2R 4 R
1 I 1 v v VI A A N 2 1]
1 LT

88.67+  89.88+  92.44+  92.56x  92.40+  89.30x  89.32%

TYm 0.014 0. 457 0.023 0. 002
1.28" 1.55" 1. 62° 2.07* 1.75° 1.67" 2.10"
) 48.15+  50.53+  57.70+  57.99+  57.64x  55.32+  56.10%

HEA 0. 003 0. 001 0. 001 0. 004
9.63" 10. 28" 7.99° 9.56" 10. 35° 8. 88" 10. 70*
) 60.39+  61.08+  65.79+  65.82+  61.27+  61.90+  60.88%

HHAR 0. 002 0.018 0. 029 0.013
7.35" 8.57" 7. 60* 8. 96° 8.33b 7.50" 9.72"
\ 75.88+  76.0l+  78.34+  78.37+  77.55+  76.50+  77.39%

HHAF 4 0.327 0. 146 0. 366 0. 171
5.50 6.33 5.67 6.42 5.20 6.70 6.88
67.89+  70.37+  80.44+  81.15+  80.32+  81.22+  81.23%

MUK 5y 0. 025 0.011 0.015 0. 023
10. 23" 11.17* 10. 09* 9.98" 10. 83* 11.24° 10. 35°
i 77.60+  78.36x  86.93+  87.08+  87.10x  86.32+  86.0lx

HBE 0.036 0. 001 0. 020 0. 007
6.27" 5.74> 4.35° 4.10° 5.19° 6. 54° 5.01°




BHEEE

20254 HSTHE O FE S S 11 -

2.3 4ERHESRERBEAXNEPABNEREWL
EitN: Al

S AIAl, SxTRRAML, Ko, m, v,
VT VI 41 35 3F) AW I3 T GSH - Px 76 P B 35 41 &
(P<0.05), PR I0E T MDA & & i 2 B
(P<0.05) ; A E0 2 B3P A XS L% H SOD 1 1 &

FHE (P<0.05); 56 V4L P A LT T-A0C
KPR XS B2 B35 (P<0.05) , HIXWUE &R 5 22
SYBTRLEL, A ZOR T O P IR XS I v T GSH - Px
SOD., T-AOC Fl MDA /KA B E M (P<0.05);
2 A TR P AU I H GSH-Px 75 i Bl 35 B2 T
(P<0.05), H54 =ML EAEN (P<0.05),

x5 4ERFRSHARKANERRAGMFERELIERKTERIRIME

N ekl P
i H POkl A BERY TR PN
I ! v v A\ A A N 2 ]
1 LT
GSH-Px/ 233.36+  240.99+ 255.76+ 255.60+ 263.53+ 266.27+ 265.73+
0. 001 0. 002 0. 001 0. 007
(U-L™Y) 15. 36° 13. 66° 14. 53" 17. 60" 15.37* 16.70* 13. 96"
SOD/ 70.21+  77.59+  80.21+  80.17+  90.44x  91.68+  91.53%
0. 002 0. 159 0. 250 0. 005
(U-mL™") 5.61¢ 6.37" 6.55" 5.98" 7.50° 6.18° 6.27°
T-A0C/ 3. 17+ 3.59+ 3. 66+ 3.61% 4.53% 4.50+ 4.99+
0. 007 0.354 0. 441 0.015
(U-L™Y 0.21" 0.30" 0.24" 0.27" 0.33% 0.35% 0.29°
MDA/ 8.55+ 8. 40+ 7.33% 7.31% 6. 09+ 6. 15+ 5.98+
0. 002 0. 102 0. 093 0. 001
(nmol - mL™") 0.15* 0.11° 0.14" 0.10" 0.21°¢ 0.19¢ 0.22°¢
3 it 3.2 HERHERARBKANEIABERYRE
JTE

3.1 $ERBHEHERKAXNENABERKMERER
=AU

A FREIMAE LI & & A i s h RN A
A RIFPAWEIIE, HXFRE IR B A
RAFRIBT AR . Ruan 5170 38 1o 78 #b 7 PR XS 1) b rp
AN 150 mg/kg 4 GG K, RS20 RS A K
REHRLE, Lee %51 £ XS FA KL P B2 A 60 ~ 120 mg/kg
A RIS, ARG T RS T Bk R R 30
R TR R . ZFMUAT R 2R 45 A TR &
BAH RN AR F W, FEER THEA RIFH
Pridi e AR E T, PR R UIAE R 2T R & | AT
. RREZFE SRR INA RiFrfe 4 KaL
BT TAREE O AT RS AR PR N ALIR B S, &
MILE Y AR Z A RS, HRSHGIE
BRI B , i T IR R4 RE . A 5T
GERFW], AEHOPI XS IR AR I 50 me/kg A+ N
TS 200 mg/kg 5% 300 mg/kg A LAA R HAE K
PERE, HOWRZE 7 2250 B 2 S 22 B A N vl A 25 AR TR
PSP H I A HARR], B4 2R A a5 A
I5C A B & 0 TP RS AE KR B A B
YEH . ABFZEHR LB, 100 mg/kg 24 ZK5 78 fin
FEGEPIRNA Y H R BRI —E B N,
MREAG 7HARKPERERY &4, X AT RE S YL
FBTRRIAR R A G, BRI A R — DT

PUNE RS 0p-A |

A4 RGN A FREY, N TEEmIEN
WA RAF B R, B B Bt e R 1R
PN H i X 5 TR o R T AR e R 0 AR ARt
WIS AA RN 2 s, L BHE AL
W RerT B, e 4 DRl AL R AH LT B2 42
H 1 7. 06% o Aili A 2 MO TR AR A AR T B UL
R Z —, BFFERIIHAE S A el DL R
FITE ., RE T e S 2 AE AT, S B 3l T Tk Ml 2l
BB T A T O B B X AR R v A 2
FFTE a2 B, 12 2H 0 5 v 0 SR Rt () R T Ak 3 2
W Pt FLRR T AE S A o6 T Ay P R Al
AOCHAEN, [F B iAo . IHALEs . FLRR
FEERINAE Y AW SRR, AE R S 1A
MRS BEIBCG USIN AR I | AN R A R A LR AT
W, ZR8 T 3 RS IR A L SR, AR T
kLA A MR T ML L SRERY
FUTHLER, S5ar AW 4 R AR, Ha LIg i 50
mg/ kg 4 EXE MBS 200 mg/kg B 300 mg/kg B
R, fTETRT, MHEE, MARD . MK FLERER R
WAL L, ARG AR RAETESC AR, 1B
A= ZORE I AN £ A RO BRI PR XS 1 i 1 AL RE T A PRI
YEM .



<12 - Animal Husbandry & Veterinary Medicine

2025 Vol. 57 No.8

3.3 4ERHERERBEAXNERABNERENL
FEFRRI R E

EA TR B S AP A D RE HA K MR
R FERDUA R CHVER , 2B & a+E
2R EY, W LAARHGEIUAR PR AL B TG
K, R F O IETEBRAE J1, Zhang SO AE A XY 5
BEARI P R A SRS 2B, ARSI T GSH-Px
FSOD W& A B B4, HFEAR T Mg rh g il 4R
L% MDA B9 &, AR s R, 1R AT
JI 22 7 AR AR 0 v R AR R ZEREAT R S, AR
Mg T-AOC KP4, HARLPEE T Mg+ MDA
i, SRR RS T AL XS 4R R o S i LR AT B Y
BAEHFE, 504 A AT XS I3 P SOD Al GSH-Px
WEEKSERR S, BLMYE th MDA & [, T2 A
AT ZE AR PR N A A G T B G X I AN AT T
AOC, SOD K-, BT i 76 2 P R XS fRl AR i
AINA-ZRE W MR R AL ERAT S, R A
X 1003 T AR BTG KT B e, HLm v
MDA )& 3 K, AR T 2R R in il
MIPESRCR, SaT AR 45 AT

4 E®

B PA) X TR IR 5 I 2 2 i R i A TR AT
RAFRIPMNELME, REARER s AR R MERE, fedtE SR
ViAW RE 11, BUCENLIR TSR RE, 255
JE, AR ZONE IR AR AR T ARG AR S ) A 00 o 50
meg/kg 1 200 mg/kg .,

S

[1] GADDE U, KIM W H, OH ST, et al. Alternatives to antibiotics for
maximizing growth performance and feed efficiency in poultry: a re-
view [ J]. Animal Health Research Reviews, 2017, 18 (1):
26-45.

[2] LI X, WU S, LI X, et al. Simultaneous supplementation of Bacillus
subtilis and antibiotic growth promoters by stages improved intestinal
function of pullets by altering gut microbiota [ J]. Frontiers in Mi-
crobiology, 2018, 9. 2328.

(3] Zhotl, W, (R0, . AR AT R X AR 2 W A A7
X NpIE ez WA LUES U R R (],
BE2FR, 2023, 54 (11): 4676-4690

[4] S, FLBRB ARt Rerszmd [J]. hEZFHOL, 2023
(10); 75-76.

[5]

[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

XUGE, EREHE, BMS, 4. BG4 A WAL A SR IRAE T i R BR
[J]. M SaE Tk, 2024 (3): 52-55.

EL BABILI F, BOUAJILA J, SOUCHARD ] P, et al. Oregano:
chemical analysis and evaluation of its antimalarial, antioxidant, and
cytotoxic activities [ J]. Journal of Food Science, 2011, 76 (3):
C512-C518.

RUAN D, FAN Q, FOUAD A M, et al. Effects of dietary oregano
essential oil supplementation on growth performance, intestinal an-
tioxidative capacity, immunity, and intestinal microbiota in yellow—
feathered chickens [ J]. Journal of Animal Science, 2021, 99
(2): skab033.

LEEJ W, KIMD H, KIM Y B, et al. Dietary encapsulated essential
oils improve production performance of coccidiosis — vaccine —
challenged broiler chickens [ J]. Animals ( Basel ), 2020, 10
(3). 481.

WRNE, Wl X0, 45, A= 2 I FIAS 28 LA TR 7 A
LR RARA KPR . B TR B AR AR S AL BE T 1 52 R
[1]. BSR4, 2024, 36 (6): 3931-3941.

TAPIE. FLBR T P00k S X ARG A KM RE . S DhRE Al
BN [D]. &M ROl R, 2024,

FAWE, BRER, EARZTE, S, GRS I AR 2 TR SRR R R X A
A A G A AR bR L T RGP SR AR X R 1
[J]. BHCEER, 2019, 50 (12): 2458-2469

BN R ERTIAE XS AR T LR HATSE [T]. b
BE3CHE, 2017, 33 (12): 224,

AKHTAR N, CAI H Y, KIARIE E G, et al. A novel Bacillus sp.
with rapid growth property and high enzyme activity that allows effi-
cient fermentation of soybean meal for improving digestibility in grow-
ing pigs [ J]. Journal of Applied Microbiology, 2022, 133 (1)
3-17.

W7, BHR, e, S RGRE AR TR A B A
B B BURLM AR (AR bR ()], hERE R, 2018,
34 (32). 139-143.

FORA. 7L RR A ) O M LR A R A AR B 2 M DT REY
PERYSEN [D]. BT )R, 2022,

ZHANG LY, PENGQY, LIU Y R, et al. Effects of oregano essen-
tial oil as an antibiotic growth promoter alternative on growth perform-
ance, antioxidant status, and intestinal health of broilers [ J].
Poultry Science, 2021, 100 (7). 101163.

g, EE, TH, F. WEZFETEX IR 2R Y
ARPERE . S tEREANMIE UL ERER e R [T]. S aR
274, 2022, 34 (4) . 2347-2360.

KRR, FFME, ERRR, 4 FURRIE BRI 2 A0 LS
Y3 JE WA R IR A FX PIAFAG 3 AL A AR . Hre b RE Al
GENRERIFE N [1]. S E R4k, 2018, 30 (5): 1893~
1901.

TN, BT, #=, % GECHEGE R, it
BEJ1. M IEDNREFN AR M B E M [J]. R Rtk RAE 2l
2023, 46 (6): 1161-1168.



