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i E: ARKREAMRFESBRAEZT AT B AT H A RER BBRE HETH
Kol R IHABAISARG Frm, LI 48 K (21+1) B &b agfE FEAXKXK B 178 ik £ — %
HRMEANS A2, SR ARAEETN FE U FUAONEL HENEEARE, RAZHL
E AP Rm AR A T RS, FE R A ERMPAR P RmEFEik, KM A 28 d,
GREAN . FEDBRRAZFANBELERS TIFEEWE SR 1~14 RO BEME(P<
0.05) 23 /53 W4 )a % 1~14 X % 15~28 KA d 1~28 R FH A E FH A RELE H
FWHEAA FAEREH R (P>0.05) , FEBHEH 1~14 RO-FH AR ERZ9.6%,F¥H A XK
BEERG55%, FEMBRRELZRPENE ST BITR+ 30 2Hh QW BEHER 4
BEX M (P>0.05), FEHFRRAEZFRAAEEI G H 15 X o R4 B A H AL B
(SOD) & M fe B AL AAAE /1 (T-AOC) B H5 4 & (P<0.05), LR ZERRF ERAXBEEHT,F
EHERREEZFANELZERZTEH MG H 1~14 ROIEME 2sbEA XA
MBI R Fe A KRR A A R %A, B BT 7T 3 3 AUk 69 L B AL M AL

KGR FE WA A B A KA AL AR

hE 45 ES.S816 HAFRIRAD A
FF56 R ST 45 B 28 B R BRAR SR 48 M o A
A FEEER SRR B 5 A A L R i R 58
e W25 B AR A1 0 B AR TR IR TR S Y | R
1756 Wi i A 257 A5, 5 B0 3 B B T BE R A, 5
AT TS R, AR A K bEfe ™ A B E
FEIE L 7E R AR RS T A 2R AR AR R R B IR
15 fEmAr AR R, SR mibt AR R KA
2515 25 W 5% B BR BE TS Yl R 40 T I 2 4 )
BRI 2006 4F 4 1A% 1k Ak AR N iR R
IR T, 3R E K T 2020 42 7 1 HE
TEAE = A R A K 2 2 W DR AR (P 25 2B
AN BB EREY S R, SR A AP AR AR
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1 #MR5FZE
1.1 Rt

IR HEH 48 AR AT A (21+1) H #?
“RE XK Wr A7 8 e 1A — S0 W R AL 43 %
2 4, i b R A B, e N EA,
BAEL 45, BN ERW 4 KGR IRTE R —F
W RIEHIN 28 d, 50k 2 BB W R AR ~ 14
KN, 5 15~28 RN 2 B, Sk
B FEARIEY (NY/T 65—2004) 3~8 kg il 8~

20 kg {144 8 77 75 3 i 1 R K — 20K A 3 fil 4R
WA B SRR R 1, Pud ZAER 1~
14 K% F& Al 48] AR A 8 n 20 mg/kg i R BT B XK
70 mg/kg & #H K. 30 mg/kg FF W OBK EE.
2 800 mg/kg B LEE, FEEE 15~ 28 K IHLAM Mg 4%
50 mg/kgRH R (70 mg/kg B R ;4 BINAAE
51~ 14 RIERIER AN 700 mg/kg 4 29, #£
55 15~28 KELAH A AR T R 400 mg/kg 2 2,
2 2 [R) B B 36 ) M 7 K — 3,

®1 ERARAMREFRKT (RTFEM)

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

TH Ttems

% 1~14 K Days 1 to 14

% 15~28 K Days 15 to 28

J5Bl Ingredients

E K Corn

M # Wheat flour

= tH Soybean meal

4k K5 Extruded soybean
KEWIH H Soy protein concentrate
FLIEN Whey powder
I Gucose

WM Sucrose

44} Fish meal

M 55 18 L% &5 H 4y Spray-dried plasma protein
4k NaCl

L—4EMR =% L-Lys - HCI
K77 Soybean oil
BEER S 55 CaHPO,

f1 ¥ Limestone

iRkl Premix"

A711 Total

/K F Nutrient levels®
iH1LfE DE/(MJI/kg)

HHEE BT CP

AR Lys

FHAR Met

&R Thr

B Trp

HAEMR+Y AR Met+Cys
45 Ca

S TP

A%k AP

41.65 53.45
5.00 5.00
12.00 18.00
6.00 7.50
4.00
10.00 4.00
3.00 2.50
3.00 2.50
4.00 1.00
2.00
0.35 0.35
0.20
3.30
0.60 0.90
0.90 0.80
4.00 4.00
100.00 100.00
14.44 13.80
19.10 16.83
1.47 1.07
0.32 0.28
0.76 0.63
0.23 0.19
0.64 0.56
0.82 0.74
0.55 0.50
0.40 0.33

1) PR A A AT 5 il B $2 43It Premix provided the following per kg of diets:Fe 100 mg,Cu 6 mg,Zn 100 mg,Mn 4 mg, Se
0.3 mg,10.14 mg, VA 11 000 IU, VD 1 100 IU, VE 80 IU, VK 2.5 mg, VB, 5 mg, VB, 16 mg, VB, 150 mg, VB, 35 mg, VB,
0.1 mg, M #R folic acid 1.5 mg, D—iZ R D-pantothenic acid 50 mg, Z fLHEHH choline chloride 1 g, #iZ M2 lysine 2 g,

2) 118{H Calculated value,

1.2 FEAFRERKE
I 3 ¥ K 4 51T 0800 5 1600 K,

FLpE R 2 kR W B AR B R KoK, 4l
TE 1 B BOAEE 2 BrBegs dmn 1 K 2000 Wikt 26



4104 o ¥ B F

% i 324

2 K 0800 FRE , AN EE L 1 3k 5K E A
VT AT HE B0 DK R 2 DT &E 0L 10 mL, 3 000 r/min .
4 CEL.C 10 min J5 0 3K, -80 TR HRIRTE,
TESS 2 By BER AR LR 2 05, B Sk A7 5 200 ik 5
B Z AN RRBR S B, R E T e &
o B B 2 em I B, kR ER 2% v (PBS)
MRS A 4% 1 rh vk B vh i AT [T
1.3 $EHRE
1.3.1 KR

TR0 0 (R A I SR B R A R B, IR
AAEIR BT 15 20 K F L X A7 55 #1725 I A

#OIPEIIS 1~14 R(E 1B 58 15~28 K
(35 2 BrBe) A5 1~28 R(A&M) WP HEE P
¥HREEMBELL,
1.3.2 JREMHZE
FERR LR ORHAT , ML 2, S 1R

SCHR 81 17 B AT 3B AT VR 43, PE43 b o L
2,950 2 3 B RIETS . LIRS R G AT
IR HE AT,

JEVE AR (% ) = 100x X (fFHE IR TS RExE TS

TR SE0) 7 RIS AT 5 B Sk BOE I R A

®2 EETESTE

Table 2 Fecal score standard

[ERCTE) S FEESN U K W
Diarrhea degree Appearance Moisture content/ % Score
1E# (JCHEYS) Normal (no diarrhea) EX AN <70 0
RIEIEYS Mild diarrhea R femIY 70~75 1
HUEEIELTS Moderate diarrhea RTINS 706 o) & 75~80 2
P IEYS Severe diarrhea WOk R HUE 36k 5r B >80 3

1.3.3 I ATsbr

I 3% v AR Ak W A ( SOD) I M | ST 4R
fBHE J1 (T-AOC) LU M ik JE A 25 e H K (GSH) (1IN
TEE(MDA) F iR IR A & (R R Y T
FEWTFE ) W 5E o
1.3.4 s

KW B2 10% W 1 W 11 28 5, 5 LT RS it
KA DR EEE 6 wm, SR 5 28 05 AOKS -
21 (HE) 442 >R F ScionIlmage 14 7 Hr ik # R 4t
M RAREEOWER 3 SRR BT R, B R
A 10 o8GR R AR R TR TSR R I B
HEmE BERE N/ RS TRE,
1.4 HESITESH

IR B s R ] Excel 2010 #1783 31 5% 1
SAS 8.1 # 1Y ¢ K der i 47 2 ] X 3 Eh s 3 7, P<
0.05 B h 2T B3, R LCFHEREIRE R,

2 ZEREHH
2.1 HEHBERRERTMEULESENFEEK
4 BE F0 B8 5 591 2R 1Y R M

HIZE 3 R, A0 2l AT 2R 2 R AR AL B X

RIS 45 1~ 14 K 55 15~28 RHISE 1~28 K
(- X B S H R OB A A
WERZW (P>0.05) , AW U5 1~ 14 K
F 2 HIE H 52 R 9.6% (P>0.05) 3 H R
2 5.5% (P>0.05) ;{H &, 4 2B APt R M
FALEE D R S TAFR W55 1~ 14 RIMIRTS
AR (P<0.05) o
22 GEHERNESNEMEXNEHDNFEBE
AN A

H 3R 4 AT, A 20l 2 AR BT A 2 R0 A AL B X
Wil Ar s+ 38 = n s 9 B R R
TREE 98 e /B o TR Y 0 7 A B 35 5 )
(P>0.05) .
2.3 GEHERAESNEMEIEPFE DR
MEN IR T

M3 5 AT, 48 2l B AP A & AL B
FARE A W0 55 15 K AY I 3% SOD I 1
T-AOC(P<0.05) , {H A i 25 52 WA T3 W 03 5 465 15
Kl GSH Al MDA & & (P>0.05) , F 2l
Rt A 2 A BE X AT 5 BT 03 05 56 29 K Il 3%
SOD 7%\ T-AOC LA & GSH Hl MDA & & %A
FEAE B E S (P>0.05)
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®3 4 ZWHBERRERMEWEERT BT 5 E KRNI I SR B 0
Table 3 Effects of oregano oil instead of antibiotic and zinc oxide on growth performance and

diarrhea frequency of weaned piglets

i H T RA A=Al P1{H

Items Antibiotics group Oregano oil group P-value

% 1~14 K Days 1 to 14

¥)H IBW/kg 6.66=0.04 6.64+0.02 0.67
¥ H##E ADG/kg 0.239+0.013 0.262+0.016 0.38
F¥HREE ADFl/kg 0.345+0.016 0.364+0.021 0.48
BIHE I F/G 1.444%0.031 1.389+0.051 0.69
E 5451 Diarrhea frequency/ % 4.07+1.10° 6.51+1.21° 0.04
% 15~28 K Days 15 to 28

K& FBW/kg 16.18+0.28 16.68+0.48 0.92
¥ H##E ADG/kg 0.441£0.012 0.442+0.018 0.96
Y HRE & ADFL/kg 0.681+0.012 0.687+0.029 0.86
KHFH I F/G 1.544+0.026 1.555+0.028 1.00
75452 Diarrhea frequency/ % 1.85+0.62 2.15+0.21 0.75
%5 1~28 X Days 1 to 28

V¥ A H ADG/ kg 0.340£0.012 0.352+0.017 0.63
F¥H R & ® ADFL/kg 0.513+0.012 0.526+0.023 0.64
BIHE I F/G 1.509+0.025 1.472+0.028 0.84
JE 5451 Diarrhea frequency/ % 2.96+0.86 4.33+0.71 0.11

[T B SR AR AN [N R R R 22 5 035 (P<0.05) MR BOE 7P RER R 22 58 3 (P>0.05) . T,
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.

F4 FEHBERRERMENENEIFEFER SN0

Table 4 Effects of oregano oil instead of antibiotic and zinc oxide on intestinal morphology of weaned piglets

By E| i RHA 4 ih P
Items Antibiotics group Oregano oil group P-value
25 ¥ Villus height/ wm

1+ —38/% Duodenum 372x14 389+17 0.24
75 % Jejunum 354+4 374+11 0.79
[51 % Tleum 311+16 294+20 0.28
Fss % Crypt depth/pm

+ 458 Duodenum 330+10 324+17 0.19
ZE W Jejunum 250£5 24410 0.57
[51 % Tleum 255%16 240+19 0.26
BB L/ R IRIE v/C

+ =38 1% Duodenum 1.19+0.04 1.20+0.09 0.53
25 W Jejunum 1.42+0.03 1.53+0.10 0.56
[ Teum 1.23£0.04 1.24+0.09 0.87

SRBTIL ) 2 As R ek Aoy A LA 5

3 %W i ZRPUR IR o 2N, BIE TSR B GRS N A 2
3 4EHERAEZNRUENHHFEEK  GBEEER BV TERE, L fE
4 BE 70 R85 571 2 B 20 R R 1) 0K, A7 R AR T A 3R 00 e A X3

A FE R ALY A P R R — R K ERAE T, A05 05 SN BT S R G
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VNIRRT (A A T Y A ) vT
FHL ARG -2 H B RS SR T LR B
(i S N = | | N Y R 0 o S 1 e R S
il KW #F B O157:H7 BB FE ", 9% fii i IR £ Bl
(LPS) 5|2 i 474 W 0% 17 35, 300 o R M A L X 7
B AHIRGE K B, R A i A =l PR
FREALEE T W AT R 50 4 B B 3 HOR B
T OFEYH R R E WA R W R,
B 1 ~14 REZMA T A E i RA
$ER 9.6% , U4 I AR AR K B RCRREIE T
PUAE 2 A4 F R b A 2R AL BE S AT 5 W7 5
51~ 14 KA RE SR B E 5 & ER X 2
MRS AR A W5, X R B A — &
M BTIE 15 85 0%, H SOR A it A RO R Ak B,
A F I AR AR DL P T Rl R L EL AT Rk 0 55 b
S, RENS AR T B Ak, Bt R B, [ B O O GE
TH AL A3 0, B2 o DR R R g R e 2 2k il

I, GRS 0 A 2= I R B R B AT RS, T
WAFRE R X H 3 R E L RIE TS Rk R A
FAE A, Li VW £ W, WO B OE o
100 mg/kgF 2 9 & AP 2E &R (150 mg/kg & %
% .80 mg/kg MR FAT A E .50 mg/kg HMER)
J& , WA V-2 H 3 E P38 HOR & i AR E
HeH e A Ak, JE e i IR e AR R R i A
Ykl ( EZRr A A B AR ) QR 2
PRIFF 22 RB A B /5 A7 48 1 7 25 H 34 R0 T4 o2 T Ak
R ARG R B 1~ 14 RIWE TS MR B
FEETYUERA , TRER THUAERAN 1~14 KA
a7 AERA S S&ER MR R MAT
BRRRAEE , JF HLES I T B A R s B e TS T fg ) A Ak
B ZA A PUE SRR AR H4F 4 2 AN BB K 2 AH
] PRI, 1T 7E LA B 5% T b A 3R 2 VA TR 4R
fegr, i H P E R SRR —,

x5 SEHBERRERMENEXTEHFE DR ELIEROIME

Table 5 Effects of oregano oil instead of antibiotic and zinc oxide on plasma antioxidant indices of weaned piglets

miH iR 4 F= A P1E
Items Antibiotics group Oregano oil group P-value
% 15 K Day 15

B4 bk Ak SOD/ (U/mL) 35.76+4.72° 49.53+1.89° 0.02
M EALRE ) T-AO0C/(U/mL) 1.51+0.20" 2.00+0.07* 0.05
BRI B H K GSH/ (mg/L) 8.18+0.15 8.40+1.08 0.88
N MDA/ (nmol/mL) 1.89+0.27 1.79+0.26 0.79
% 29 K Day 29

HEAL Y B AL SOD/(U/mL) 52.64+2.92 52.50+3.81 0.98
MyiE e s T-AOC/(U/mL) 1.95+0.26 1.89+0.22 0.85
BRI B H K GSH/ (mg/L) 12.06+1.06 13.28+1.40 0.50
N % MDA/ (nmol/mL) 1.87+0.22 1.99+0.16 0.66

32 H4EHEBERRERTMENESE T EE
T A B2

H B 28 i L RGeS TR R4 e R/ R e TR
JEE 2 A k7 TR e R RO 3 o A M 1 T AR AR
W W3 0L 2 R i 3 B B RO S B AR B e L
SEWAFAE R A R PERE . B S0 E 2 4 1 £ A
SR A T AR B M AL T B R B R R
AR PuAk R R AR T A A A e F
AR EA R OR ER L ok A R s
0240 R TS 24 P 014 ) A A 7 i, AR T 5 A B AR
A AR 2R AR RN A A R W 0 A4

A =W BRI AT B E W, L 4 &
THTE S0 W T8 1 R T 50k R LB AL
AL, Zeng % HF 5T K B TE K BE 1 1R R PR
Jin 250 mg/kg 4 F i AT 3 B o W AT A A 1Y
B, REEENT IRGE, E LPS IR A A& 1
AR R AR I AR T S B AT s W Tl
Jor B 98 v B RN S B B R R /R IR E L )
AR B E R A i A =l el B RS A
W o B B Y AR Z ] g i U i A
T b 5 AT AT 3 40 B ) i R B AR B 05, AR R
WK A T A5 A 35 O SR AT 4 W 1 25 1, TR AR
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P mE SRR 04 Z W EENS A R
KIGFF DT IR TR 55 3 T 038 58, % i 38 T4 7
7 A R T VR
3.3 SEHERIAEMEN I TFE m
MELIERIZm

HUA R PLE AL RE T 5 3h W i (g IR 0 A 5 %
VIKR , IEH 0T A4k R G Mt AL &R 53k )
PEE B 00 AR BRI B, DR AIE [ SR AR OE K
S5 T 2L AZ 2 S0 RN S SR T RS S
W3R, FE S Y= A A T, B sh i i AR K
REDY AT HE T £ 51 ke A 1k R 3, 5 i L 4 g
e Sy A BRI, SOD | T-AOC F1 CAT J&hi Ak
B 1) 72 G0 1) 7B 4 R 43, ML = BLAK 5 SOD Al
CAT %575 bk A A B U5 it | Ak ™ . MDA &
RGBT o S AL B 72 W AR 58 & 3R, A
WO AP A R AL B E RS T
%% T-AOC F1 SOD i 1 , 5 HH K WF 58 45 - — 2,
KA1 GE AR PRI 200 mg/kg HEY R
R T I3 T-AOC H1 SOD i, kB
SO R B, R ORS T (R A o A RS L
F i) e w3 3 S AT W 0 5 14 R IE T-AOC,
B MDA i, Zeng 251" HRGHE , F 2 bl i %
P2 W 05 A7 %% I K b T-AOC fI SOD i 4,
T-AOC J Befd P ) HE B bt 010 B 18 R 48, FL Tt
Ui W A ZE 7R B 1k P R B e SR A R AR A
T EEAEHY, SOD i fkHE 4 B B 7 A
AL AR T4, HE R S B A =it s T
HUARBIPTEALTERE . 4 200 K P8 P E AR AR G K
SRR R R R ARG, IR RS SR
S TR HLA B B IR R B R R A
IRIR I B 0 I Sk BT A T M S A R L
it A0S 17 3 Bk e AR ) P R R A SRR

4 & it

A R AP AR R R AL R AR R T S
51~ 14 KM TSR R (H R R X AR K
AE AR i 2 [ g & T LR B A fE
s RN S S = AV /1 A e | 2 W A= R
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Effects of Oregano Oil Instead of Antibiotics and Zinc Oxide on Growth
Performance, Diarrhea Frequency, Intestinal Morphology and Plasma
Antioxidant Indices of Weaned Piglets

WEN Xiaolu WANG Li YANG Xuefen GAO Kaiguo JIANG Zongyong HU Youjun”

( Guangdong Provincial Key Laboratory of Animal Breeding and Nutrition, Guangdong Public Laboratory of Animal
Breeding and Nutrition, Key Laboratory of Animal Nutrition and Feed Science in South China of Ministry of
Agriculture , State Key Laboratory of Livestock and Poultry Breeding, Institute of Animal
Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract; The purpose of this study was to investigate the effects of oregano oil instead of antibiotic and zinc
oxide on growth performance, diarrhea frequency, intestinal morphology and plasma antioxidant indices of
weaned piglets. Forty-eight “DurocxLandracexYorkshire” weaned piglets at the age of (21+1) days were ran-
domly allotted to 2 groups ( antibiotic group and oregano oil group) with 6 replicates, and 4 piglets per repli-
cate. In antibiotic group, zinc oxide and antibiotic mixture were added in a basal diet, while in oregano oil
group, oregano oil was added in the basal diet. The test period was 28 days. The results showed that oregano
oil instead of antibiotics and zinc oxide significantly increased the diarrhea frequency of piglets on days 1 to 14
post-weaning ( P<0.05) , but had no significant effects on average daily gain, average daily feed intake and
feed/gain of piglets on days 1 to 14, days 15 to 28 and days 1 to 28 post-weaning ( P>0.05). Compared with
the antibiotics group, the average daily gain of piglets on days 1 to 14 post-weaning increased by 9.6% , and
the average daily feed intake increased by 5.5%. Oregano oil instead of antibiotics and zinc oxide had no signif-
icant effects on the morphology of duodenum, jejunum and ileum of piglets ( P>0.05). On day 15 post-wea-
ning, the superoxide dismutase (SOD) activity and total antioxidant capacity ( T-AOC) in plasma were signif-
icantly increased when oregano oil instead of antibiotics and zinc oxide ( P<0.05). Therefore, under the condi-
tion of this experiment, oregano oil instead of antibiotics and zinc oxide significantly increases the diarrhea fre-
quency on days 1 to 14 post-weaning, but does not affect the growth performance and diarrhea frequency of
while period, as well as improves the antioxidant performance of weaned piglets. [ Chinese Journal of Animal
Nutrition, 2020, 32(9) :4102-4109 ]
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