BREE
2025 F 7% 8 Hf

@ Liniverse

ROERS I P oh e S HoA e & B RIS E R R

WwESHE 351100

o OE. M EEAALY F R EL T AR, A — R AR ERAF R,
X ERMALD AR 09 M F D R A H A A e R AT R

Aol
KR Mt AP, FEHLES

R TRBEREERK, AR, BRI
FETZH, FRBN) IZ IR T 7K 1) 4 B 2% MR RORG TT 2R
)R S /| (1IN e 1 S BB U RS 7 Lo L
ERZIRAKTE, FZEROC LRSI E25E (nER3E ) f
FAPTA AR IGR] e E AR ARAHR A H 2020 4
TH B, FRHE A A A A R A K2 iR
ANF) Cr22RERAN ) ART AR, XPTAE RAE SRR I
SR B sl (5 AR {38 SR 2 SORRDRNA: 77 BN IR ST B P AE 2R
B, YRS, YOA R —FMETERPUERERY, 2
— AR R IR, R TR R AFTERY Sk B )
b PR LR B A BT AR B AR o ST FA i P
AR SN R il A 2 D e M AE R 8 AR 7 b g T R Y
EEYUEAIRE . RRE AR ERE, LA AR IR I TE
BB FRN R iR IR

1 A5 R

L1 AEAAE I

TR IR AR S B ) F MR 2 —, AT
FARPIRIAE . m L MR RSE, B RIR . WS, DIZE
T M T SR ke 1 — S S A D5 A 431 BRI 4
Y, HALZA AR A, ENTRRRERAEY,
KNG DIREY P,

L2 AHYIRE Y 525

FI i & BUAL) BUAE PR ) AL A ik 22000 28809, 19
AR OERAEY: TR RS, QO F
GG B A RE . WEERESE; ORRITELS )
S | SR @E A EIIMLEY: KGRR | I,

RBABBN TR A ZHTRRZ—, K
A A AL RS A A Lo B R RAE— T 893k

1.3 FE A i A R AR

FLYPR I BAL R . DR IR R 2 0k @%R T
GER, ARGE, B AN RENE; R RHRIK; @H
MR A, AR mEEA 2 QILPARTK,
Gt FATHLE R

2 SRR E Y E I

2.1 B

IR, AR ITE AR S 200 T R AEPUR PR
AP

WE AN, AEPIRE R 5 2% [ P L 22 [ B 40
TP 3 S A R T 2 PGS R 4 i o
M SRR s . SRTT, AHEEZ T, IR
FI AT A A R ) SR e A e A s Be v ek P R
X T T O, ATREEA Ul . il
n, AT A LA AR 0 PR R AR (LY T AL
O3, AEXH 4 B (O AT ER TR R S (15 R BTG I Pt iz BB )2k
Jo7 1O A R R A T A A0 A S R R R g R A
HAT SR REE, WIS EE2y ik, kX fls, S
FEHET BRI T IR A 2 s SN Ak, DO — i
fii FH I RA D I 0, M X EEBIEIR R, A T IR A
WHTEPERERA RS IR G, SRV 2 TAEER.

2.2 i fbRe

FEAE A 22 B R AS Y 1 2 180 b 34 sl i — 20 n 15 A
RHE, NTARMREN SRR B, b TR
fERUEE, G RTEATB T Tl T, R, {4
FH— 265 WL T AR an T SR BE 28 (BHT ) AT Ak
FELHAEE (BHA) TR, FoyefEmss s 507

133 W



@ Liniverse

BREE
2025 F 7% 8 8

TESEEAEUETRE " TS RN, AR I R T
PRI IR B IN RIS AR L . Kang 55 ™ ABF5E %
Y, FUBRFRE I T AR b Nef2 B30k, SRR L
VRN TR MR P LA G2 SR AL DL R 2 U AR 453403

2.3 BupEihe

WARESCIR L ZHEY (GALT) SEH PR A A fesie R4E
HEAT BB AR ALY, IFE AR BT By b
PERI M, RO, iR B MR 2R 25 ), R T Py o
B, RERAI AT, s AR IR 1A 2
BRECAEA CO, IR ™ WS il o3 AT RES | K Hh IR B 2
SRUL AR R GRENAE AR o3 AT LAAT Bl 142
it S PE AL . SR, AR S BE B DIAL AT 2
i I

3 B M EFR A P I R

3.1 ABHRE TR R A0S A =M R A 5 1)

VFZ PR R VAR il A P R A Ak M Frang
4 MR T 8 4y X AT A AN Windisch 45 7 558 T 11 46
TGP o A AR PRS R R SRR
TRHEAL T BIBGE T 2.0% . 0.9%F13.0% , XU |
KB AR AT B0 580 T 0.5% | -1.6% M1 -2.6% .
Zeng %5 PIAE T WA I I B RO R B, 0 TR A
R R AL N 10% F1 3%, TS 0 3% F1 3%.
HHY AN [ 22 2R T R A AN [ A B o ik vy AL D M i
PABAEASS IR FS R — D ES B R
FEHERHIN T3 B i R i A E PE R, Maenner 55 1 B
GEEHL, TR RN E S8 CHT, MR IS P A
MR BRI, FERIE MRS, LS I T A
X B R T8 14T A R R A A PR RE AL A A S
A PERE . AAUR U S R AR R I PR I, Dk
PEAHZEAE R BEFEAS 125 ] TN AR R A%

R it D E PR REAS G T R XU A 4, 0k
SPIR BR AT, SN H A SR1A, 7E Schone 55
TEA R PP AT PR GRDRL SE B, T A MBS 2Tl
URAS ISR S o FRR R B e BER) ™ (9 0 4R B
AU T 12 R Bl (28 +1kg) , P 3 4k
FAL 4 RAVAIAFLEME], oy T A RS K A
IR, ELSE AT RE R B LIGE AR RS Il AR R KU, BT LA
BARSEARFIFER) . AR FURIE— LI uE S, TEFTRI2E

@ 134

KACHE 3 6 AR YRS LTI A IS B . 9T &30,
FEREE S R R ARSI, A B A K v R
BEGE P,

SR, AERRRE FRRh, RRRRAENFL R HAR A e
PRSI C 25 R MR 1 240, AE—T586 K 2100 Sk B
MWFFE T, Allan Fil Bilkei™ R 38, WS 1 okg 4 2
TR RRS F SR & i T m , ARAE TR 4.0% vs. 6.9% ),
T LA BV CRBRAR, 3473 (77.0% vs. 69.9% )
FEETHFEUEM (10.49% vs. 9.95% ) .

3.2 AHYAE i ARG BT T RE Y 52 )

WFFTUED] T H RIS AR DA Tl EL A T80 TR X 114 X6 Y 4
ke E PRI 1 P, SRTT, Simitzis 45 27 BHFSE & B0 H OB N
2 ZE A S A R R RS . X T LG R E A
FE A AN ) B B R 2 UK e e . ERCR R 8 TR IO 5 1
%, (R ARG MR AR R B e P s i (LRI 75 it
60% Lt 17% ) . Wik, REWELS LR, @it H
KIS IR AT BB A B T K & IR AR A - A 5o 11
T2

B 1 X6 DAL T PR A B B B i 2 A1, ST AA K A )
T T B AN ) 25 B 00 AR SO A P, IR N T AR 2
JO7 05 | Y A A 5 PO, Habibi 25 05 A [a] v 8 14 26 4R
WA BRI TRV A TR AR T RIFR A ARG . 556
ZEREIN, SXIRAALL, 1M 150 me/kg ZERH A A X T
IFE r SRR S AL AL (TSOD ) V&R B RIS — % (MDA )
WREREAR; #hFedEE R B A EI0RI, i St i
fie)) (TAC) REAN B (MDA ) WREEFRAT.

3.3 AR TR NS G2 DI R A 52 Tl

£ Kroismayr 55 ™ {iff i 22 7t SCH PCR # AR 1 i 21 4UF
AeE, K IR T RS 4 2 2K PR DT 0 A3 Wt
SEHF NFe B, T AREY TNF o LIKSER . B Z B E
SEFO T AR S P 0 R AR D1 AR IR R R I A5
RN REHE T AT R 3 2o B M T 2 D 2R 1 9 R
N, FE—E AR AR IR R A ER A, 2 T T
SCRRA AT RN ARAFE 1 S B A 5

AR T AE e B A Z 0 EL™ WA ) 1) S 96 R A8 N AT
BOWSE , ARSI ZEAL B RS B A 7 SR e (BPAESE
WMk S A LB A IR ) TR N B AR N
F IS TR g 3 P SRR T D (8 AT DA B i



BREE
2025 F 7% 8 Hf

@ Liniverse

DIREM A AR AT R
WIFHE I SR,

PEAE , BOIAEAPRT I T DL
TP B 4 PR R AR R DA I T
IgG. TgA. IgM. C3 Fl C4 /KF % [RBE, A ¥ ks i
] 0 PSR XS ) S BEHLRE , AN TG it . By
PO FE LB IEE FP Y CD4%/CD8* | TL-2 FlI TL.-4 mRNA [
Rk Y,

3.4 AL BRIk 4

TR YR ME R R T ARE, SR, il
YR = A FRGE L 2 SRR . —: febin TR
FEAL AR, AHAYRE = S EEE MR TR R
AWk AR R T i ) S R M L 7 RN R B R
S, BRI S R E R TE MR AN, REE
ARG AR AR B0 ok, BB ART
NEFERN T, Bt E BRI AR T LA b SR PR
ARG AT P K e BRI A R P B ARG T L
A WA AL . OFPRHIN T RMEAE ™ S EasE , A R
TEYER R, Qe B mES R, 2 5
PRRFE IR R E G, RAEHAE FRCR ™. fERSL B i iE A
RIFIE R B, AL A i K AT B (K88 ) MEEAi R
B FERNBFI R I, WA HOR A 0k PR
B+ EEWE AR, BT 2T KT R B
Fpsnaisse, ekt ™,

4INEERE

EARRRFSE R, AEYRE B RSN . PR
WIEDNRESF LW IIRE, e84 h, WA e s
T AT LA B AR RE D R e bLRE . G HOR i
FHRE, JERSCEA - eRe, & AR AR b A B
M. BEE T BTA RG], s b4 RERYIT
KRR, HPPRSIVE A — 2R e e R ARl HeA bt

A B AFAERIBR BRI R /D | ST RURG T AR W~ e e B A
FEN EBCEERCR, ARHAER &4 AT R
R IR -

SE 0k

[1] Cromwell GL. Why and how antibiotics are used in swine
production[J]. Animal Biotechnology, 2002, 13(1): 7-27.

[2] Zeng Z, Zhang S, Wang H, et al. Essential oil and
aromatic plants as feed additives in non—ruminant nutrition: a

review|]J]. Journal of Animal Science and Biotechnology, 2015,

6(1): 7.

[3] Ran C, Hu J, Liu W, et al. Thymol and carvacrol affect
hybrid tilapia through the combination of direct stimulation and an
intestinal microbiota—mediated effect: insights from a germ—free
zebrafish model[J]. The Journal of Nutrition, 2016, 146(5):1132—
1140.

[4] BHHEEE , WRELIE , Mot , 45 . RS OGS B S
HEFEPERE S IRRER T ()], 3 WrE SR L 2015, 27(4):1055-
1060.

(5] EME55 . LB RS il B AR IAOAS FF 7 2 X i 3 4
WE R PEREFIAIE S RERYRZMR [D]. A rhll %y | 2017.

(6] sKm W], W% , K  AEYPRTII Sh P fe 2 AR
JFH B AR RIBLIIF 5 2E 2 (0. AL 7 2015, 43(32):85-
88.

[7] Windisch W, Schedle K, Plitzner C, et al. Use of
phytogenic products as feed additives for swine and poultry[J].
Journal of Animal Science, 2008, 86(14_suppl): E140-E148.

[8] Brenes A, Roura E. Essential oils in poultry nutrition:
Main effects and modes of action[J]. Animal Feed Science and
Technology, 2010, 158(1): 1-14.

[9] Thapa D, Losa R, Zweifel B, et al. Sensitivity of
pathogenic and commensal bacteria from the human colon to
essential oils[J]. Microbiology, 2012, 158(11): 2870-2877.

[10] Lambert R, Skandamis PN, Coote PJ, et al. A study
of the minimum inhibitory concentration and mode of action of
oregano essential oil, thymol and carvacrol[J]. Journal of Applied
Microbiology, 2001, 91(3): 453-462.

[11] Ultee A, Bennik MH, Moezelaar R. The phenolic
hydroxyl group of carvacrol is essential for action against the food—
borne pathogen Bacillus cereus[J]. Applied and Environmental
Microbiology, 2002, 68(4): 1561-1568.

[12] Shahidi F. Antioxidants in food and food antioxidants[J].
Molecular Nutrition & Food esearch, 2000, 44(3): 158-163.

[13] Kang JS, Han MH, Kim GY, et al.Schisandrae semen
essential oil attenuates oxidative stress—induced cell damage
in C2C12 murine skeletal muscle cells through Nrf2-mediated
upregulation of HO-1[J]. Int J] Mol Med,2014,35(2):453.

[14] Salminen S, Bouley C, Boutron—Ruault MC, et al.

135 W



@ Liniverse

BREE
2025 F 7% 8

Functional food science and gastrointestinal physiology and
function[J]. British Journal of Nutrition, 1998, 80(S1): S147-S171.

[15] Kohlert C, Van Rensen I, Marz R, et al. Bioavailability
and pharmacokinetics of natural volatile terpenes in animals and
humans[J]. Planta Medica, 2000, 66(06): 495-505.

[16] Zeng Z, Xu X, Zhang Q, et al. Effects of essential oil
supplementation of a low—energy diet on performance, intestinal
morphology and microflora, immune properties and antioxidant
activities in weaned pigs[J]. Animal Science Journal, 2015, 86(3):
279-285.

[17] Franz C, Baser KHC, Windisch W. Essential oils and
aromatic plants in animal feeding—a European perspective. A
review[J]. Flavour and Fragrance Journal, 2010, 25(5): 327-340.

[18] Maenner K, Vahjen W, Simon O. Studies on the effects of
essential—oil-based feed additives on performance, ileal nutrient
digestibility, and selected bacterial groups in the gastrointestinal
tract of piglets[J]. Journal of Animal Science, 2011, 89(7): 2106—
2112.

[19] Li K, Xiao Y, Chen ], et al. Microbial composition in
different gut locations of weaning piglets receiving antibiotics|J].
Asian—Australasian Journal of Animal Sciences, 2017, 30(1): 78.

[20] Li PF, Piao XS, Ru Y/, et al. Effects of adding essential
oil to the diet of weaned pigs on performance, nutrient utilization,
immune response and intestinal health[J]. Asian—Australasian
journal of Animal Sciences, 2012, 25(11): 1617-1626.

[21] Li SY, Ru YJ, Liu M, et al. The effect of essential oils
on performance, immunity and gut microbial population in weaner
pigs[J]. Livestock Science, 2012, 145(1): 119-123.

[22] Schone F, Vetter A, Hartung H, et al. Effects of essential
oils from fennel (Foeniculi aetheroleum) and caraway (Carvi
aetheroleum) in pigs[J]. Journal of Animal Physiology and Animal
Nutrition, 2006, 90(11-12): 500-510.

[23] Janz JA, Morel PC, Wilkinson BH, et al. Preliminary
investigation of the effects of low-level dietary inclusion of
fragrant essential oils and oleoresins on pig performance and pork
quality[J]. Meat Science, 2007, 75(2): 350-355.

[24] Yan L, Meng QW, Kim IH. The effect of an herb extract

mixture on growth performance, nutrient digestibility, blood

“ 136

characteristics and fecal noxious gas content in growing pigs[J].
Livestock Science, 2011, 141(2): 143-147.

[25] Allan P, Bilkei G. Oregano improves reproductive
performance of sows[J]. Theriogenology, 2005, 63(3): 716-721.

[26] MarcinC @ k S, Cabadaj R. Popelka P, et al. Antioxidative
effect of oregano supplemented to broilers on oxidative stability of
poultry meat[J]. Slovenian Veterinary Research, 2008, 45: 61-66.

[27] Simitzis PE, Symeon GK, Charismiadou MA, et al.
The effects of dietary oregano oil supplementation on pig meat
characteristics[J]. Meat Science, 2010, 84(4): 670-676.

[28] Hrdinka C, Zollitsch W, Knaus W, et al. Effects of
dietary fatty acid pattern on melting point and composition of
adipose tissues and intramuscular fat of broiler carcasses|]J].
Poultry Science, 1996, 75(2): 208-215.

[29] Placha I, Takacova J, Ryzner M, et al. Effect of thyme
essential oil and selenium on intestine integrity and antioxidant
status of broilers[J]. British Poultry Science, 2014, 55(1): 105-
114.

[30] Wang L, Piao XL, Kim SW, et al. Effects of Forsythia
suspensa extract on growth performance, nutrient digestibility,
and antioxidant activities in broiler chickens under high ambient
temperature[J]. Poultry Science, 2008, 87(7): 1287-1294.

[31] Zhang HY, Piao XS, Zhang Q. et al. The effects of
Forsythia suspensa extract and berberine on growth performance,
immunity, antioxidant activities, and intestinal microbiota in
broilers under high stocking density[J]. Poultry Science, 2013,
92(8):1981-1988.

[32] Zeng ZK, Li QY, Piao XS, et al. Forsythia suspensa
extract attenuates corticosterone—induced growth inhibition,
oxidative injury, and immune depression in broilers[J]. Poultry
Science, 2014, 93(7): 1774-1781.

[33] Habibi R, Sadeghi GH, Karimi A. Effect of different
concentrations of ginger root powder and its essential oil on growth
performance, serum metabolites and antioxidant status in broiler
chicks under heat stress|J|. British Poultry Science, 2014, 55(2):
228-237.

[34] Kroismayr A, Sehm J, Pfaffl MW, et al. Effects of

avilamycin and essential oils on mRNA expression of apoptotic



BREE
2025 F 7% 8 Hf

@ Liniverse

and inflammatory markers and gut morphology of piglets[J]. Czech
Journal of Animal Science, 2008, 53(53): 377-387.

[35] £ 22, BRACSC, v ok, 55 A8 WO il 0 P X AR
KAERE. HTAALRE S A BEMLRE YR (1] S8 Fr o7
1 ,2019,31(2):831-838.

[36] T, 5K L Bias . 55 . A =0 AR XS A K
REANGRE DN RERY SN [J]. TP 24412 ,2017,37 (6) 1121~
1127.

[37] Joris M, Joris M, Noél Det al. In vitro degradation and
in vivo passage kinetics of carvacrol, thymol, eugenol and trans—
cinnamaldehyde along the gastrointestinal tract of piglets[J].
Journal of the Science of Food and Agriculture, 2008, 88(13):
2371-238]1.

[38] Michiels J, Missotten J, Hoorick AV, et al. Effects of
dose and formulation of carvacrol and thymol on bacteria and some
functional traits of the gut in piglets after weaning[J]. Archives of
Animal Nutrition, 2010, 64(2): 136-154.

[39] Piva A, Pizzamiglio V, Morlacchini M, et al. Lipid
microencapsulation allows slow release of organic acids and
natural identical flavors along the swine intestine[J]. Journal of
Animal Science, 2007, 85(2): 486-493.

[40] Wang Q, Gong J, Huang X, et al. In vitro evaluation of
the activity of microencapsulated carvacrol against Escherichia
coli with K88 pili[J]. Journal of Applied Microbiology, 2009,
107(6): 1781-1788.

137 W



