SYE IRk 2019,31(8) :3776-3783
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2019.08.039

RMRPRME SEY BB ETIHFEERKERE.
1% £ L 5 xR S AL 1% e B 52 1

RAEM? 53R Mohigt RO skt BR 5T XBERAK!
(LAER RN RS Rl T M 5106425 2.7 AR ILEMERFRAHR, G111 529299)

B E. KRB AR T Rim IS Y b AT BT 478 A K e e F A NRIEAR A
e B IR MR 69 Fvh KB E R 396 k 35 B #-F IR E 4 (9.60+0.30) kg 894 B <A x
KXK” BT 0545 5 AR AE AR E M) BAR RO DL 3 7 o A R M AL A 3 28 A & 4 (R A A
H+96 mg/kg 3 KB AW H F+75 mg/kg £ F FE+200 mg/kg FHFF) KA A KA
H+150 mg/kg A A MAE ) KIE B 4L ( A B AR +200 mg/kg A m) , FH 6 NE
B, BAETE 22 k5%, RBM35d, Z2REM. 1) BRAZAML, EARFH 200 mg/kg
A AHMAE BRI BERSFH T B E(P<0.05) ik b %8 AW B ACH (T-SOD) #
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96 mg/kgIEH R R B W R R +75 mg/kg &R HE+
200 mg/kg H MR ) I A 2 (LRl R +
150 mg/kg A AYIRT M) 8 B 2H (LAl +
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M55 (%)= [ IR A H R TS S 5=z F/
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1.4.2 MG A LR bR et br bt Ak Te s

RIS LS A A e 1 Sk R
AW ISAF 5, 10 mL — YKV T3 5 i 25 iy S 5 bk
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5,20 CUKFELRAEREI

&1 EMEARARKREFRKE(KFER)
Table 1 Composition and nutrient levels of

the basal diet ( air-dry basis) %

i H Items
J5kl Ingredients

4 & Content

E K Corn 50.50
/N FRKY Wheat powder 7.51
EtH Soybean meal 14.00
Ak K 5. Extruded soybean 12.00
£ 4 Fish meal 2.50
FLiE K> Whey powder 5.00
%M Glucose 1.25
JERE Sucrose 2.50
T2 Soybean oil 1.00
R A%5 CaHPO, 0.50
H 245 Calcium formate 1.25
F k4 NaCl 0.30
ZALJBEH Choline chloride (50% ) 0.10
L-# 5 M Eh 2 #h L-Lys - HCI 0.25
DL-E 2 DL-methionine 0.12
L-7 %282 L-threonine 0.12
L-{0 &R L-tryptophan 0.10
iR A} Premix " 1.00
41t Total 100.00
EF2KF Nutrient levels®

H1LAE DE/(MJ/kg) 14.62
HLE R CP 17.92
5 Ca 0.91
S TP 0.80
A% AP 0.57
W4 R Lys 1.16
HHEMR Met 0.40
EAEMR+F AR Met+Cys 0.71
J3 2R Thr 0.79
O BR Trp 0.30

VW RL N AT S AR B The premix provided the
following per kg of the diet: VA 6 000 IU, VD, 3 500 IU, VE
22.5 mg, VK, 3 mg, VB, 0.8 mg, VB, 6.4 mg, VB, 5 mg,
% nicotinic acid 14 mg,¥Z /2 pantothenic acid 13.8 mg, "R
folic acid 0.2 mg, Cu 25 mg, Fe 150 mg, Zn 150 mg, Mn
40 mg,I 2 mg,Se 0.5 mg,

DB SRR H A5 E . Nutrient levels were all calcu-

lated values.

M5B drR: B E A (TP) \HEH (ALB) |
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PRZ A (UN) &5 KOs PE R i ( AKP) | i 5 25
(CP) &M, SR £, a0 70) 85 0 F e ol
BUAEY) TRERR G T A He U A A5 3R 4 7
IR = A = TN =W i R = W A /B S e

(T-SOD) il A AL W E AL ( Cu/Zn-SOD) i
AL S (CAT) 16 K B P A AL RE 11 (T-AOC) Al
PN (MDA) i, R G & e 12070 & W
Tt R TR T, AR He e I A5 2647,

MVE e dE br . S P2 BR AR 11 A (IgA) | FR P23k
HH G(IgG) FIEEREH M(IgM) & &, %R ]
T B A7 3 W FRF I 52 ( ELISA) i 7] &l & | ik ) &
W TR A TR PR |, B+ 1 W 5
AT,

1.5 HIELEBRSH

RIS EHE R ] SPSS 19.0 42 i %k {4F #5417 ANO-
VA 5387, R LSD L it 17 2 5 i, 25 SR ¥ LA
SEAE AR HEIR R, P<0.05 TR ER B FH

2 & R
21 ARPHIMEAEYB MM MFREEK
4 B8 A 22

H 2R 2 AT, 52k 2 4 AE b, de kR s
200 mg/kg 55 HEWAE I A AF R - 24 H B R
11.42% ( P<0.05) , FHFEAFRERIELL JETE R L
T #EXEH(P>0.05)

R 2 (RARBPIRNE S EY 5 A KRR R0

Table 2 Effects of adding compound plant essential oils on growth performance in weaned piglets

U H i RA
Items Antibiotics group
UA T Initial weight/kg 9.68+0.49
KT Final weight/kg 18.45+0.55

¥ H R it ADFl/g
FHH B E ADG/g

534.96+12.30
313.18+9.39"

KEIW F/G 1.71+0.03
815 % Diarrhea rate/% 6.19+1.21
¥ET-3% Death rate/% 5.69+1.13

E A 4 5 B 41
Test group A Test group B
9.71+0.50 9.67+0.47
19.12+0.32 19.45+0.33

557.18+9.27 560.43+4.56

336.03£7.71* 348.95+10.39°
1.66+0.05 1.61+0.06
5.60+1.03 5.24+0.61
4.50+0.10 4.60+0.10

AT HE B AR A [/ /NG 1R 22 53 8.3 ( P<0.05) A [ F R B T R R0R 22 57 A B2 (P>0.05) . TR,

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 ARABERNE S EY R XT3
E LR TRRI R AT

H1 % 3 AR, S0 AE AL B, 1 AR o s
150 mg/ kg 52 & A8 WA A8 A7 5 1005 2

P 11.72% (P<0.05) . A4 FEITE BE A R
NS N Rkl I TN - RO ol S TR
225 (P>0.05) ,

R 3 ARPRINE & E YR XY 4T 5 ME LR AR R

Table 3  Effects of adding compound plant essential oils on serum biochemical indexes in weaned piglets

WiH e A
Items Antibiotics group
MEH TP/(g/L) 49.54+1.08
H#EH ALB/(g/L) 28.93+1.90"
JRZE A UN/(mmol/L) 1.85+0.17
B PERE R AKP/ (4 IR8 i /dL) 18.19+2.24
i EH CP/(U/L) 30.17£0.67

5 A H I B H
Test group A Test group B
50.36+1.25 51.74+1.01
32.32+2.04° 29.80+0.90%

1.67+0.18 1.71+0.18
17.77+2.81 17.94+2.26
30.79+0.97 31.43+0.69
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2.3 AR ME S &Y XT3 E
MENIERRI I

HI 3% 4 RTRD, 540 2R AL BE, )RR b 45
200 mg/kg B A AEPIRT il BE 3 B i A7 4 0L 8

M AEAL Y B A B IS P ( P<0.05) |, [R I 5 3 4 v A
FEH BPEALRE ST (P<0.05) o 4% 4 7E 10775 40
ALY AT | 2 A Ak S TS T S =
T 2 5 (P>0.05)

&4 FAIRGIRINE & EWE X5 MiE R | AL R AR R0

Table 4 Effects of adding compound plant essential oils on serum antioxidant indexes in weaned piglets

i H PUERY

Items

Antibiotics group

5 A 4
Test group A

% B H
Test group B

M A E LR T-SOD/(U/mL) 65.15%1.67" 67.23%1.25% 68.56+2.60"
HiEE B AL 1L Cu/Zn SOD/(U/mL) 50.45+0.65 51.18+2.36 52.36+1.69
A EAR CAT/(U/mL) 2.21+0.45 2.36+0.14 2.67+0.23
RyrE bRE)) T-A0C/(U/mL) 2.35+0.62" 2.34%0.61" 2.78+0.57°
7 "8 MDA/ (nmol/mL) 2.34%0.65 2.03+0.62 2.25+0.78

2.4 (ARPREHINE & WA it F % M iE
RREREASENENE

M2 5 w0, S5P0A LM H, R P R
200 mg/kg B A HL YRS 0 AE b 4 = AT 0L R

FEBREE T G & 5 (P<0.05) o 25 4178 Il %o % 2R
EAM REREAASTE L LREFEER (P>
0.05) .

x5 ARDENESEDBHNHNFELETRERESSENTZM

Table 5 Effects of adding compound plant essential oils on serum immunoglobulin contents in weaned piglets g/L

i H b RA
Items Antibiotics group
GREERE M G 1IgG 2.46+0.16°
FPEFREH M IgM 0.26+0.03
RIEBRE N A IgA 1.02%0.05

R A4 5 B 41
Test group A Test group B
3.52+0.13" 3.86+0.15
0.26x0.01 0.28+0.02
1.16+0.04 1.28+0.05

3 % 8

it 5 7 S W 43 AR 4 I P T A5 A Y < A
HIWTORZE A" A AL 2 5 A 1 AR R RE
EUFRER R N R HO E AR IR TS WA S
PLREAR T, R A7 4 1 5y 2 B PRI A M 25 A1 5 T4
YR, AP A HLIA 2 B S 40 3, R e IR
KRR E MR E R IRET

e S8R T A A O BE ) 2 sl W AL AR D) 455 4
IR, VR 2T R B )RR b S0 B R AL )
Wi BB s 1 G T AL G TR Y AR 2 A Y R
KA R g 38 R SR, A T R 5
GE2 TR I 3 S i R PN SR SR e R L AR
PR RE J1 SR 3 S J1 T B IR TS R 1 Kk
Az, MTIT A B 4t 2 Bl g g B A B F R A X
SFUIBE A A R 5 U INGR FR BT T B AH 1L 1B

WHAF R ARDAR v s I B I+ A R TS O A
PEEATHE 0735 H 1 R R IORL R LL, A R0 2 B
WHRHAFH 1 Y B 384 B . Huang 454 B 5% 45 51
TR AR AN 0.1% B TR A 4 P00RS I RE 0% B 35
PR RT3 -2 H B R TR A R R
THAEER  (F -2 H R SOREE L TE 8 35 5
R e 403 A 4 ) R e 0 R 0 A il 4 B
(15% 8% 75 BL 1y 5% PR ) B BFF 58 R WY, 78 m
0.015% A YIRS T BE S i b 2 B2 w5 70 7 34 H 1
HACEY H R & &, B FRAUE S R K& A E
PR SR TR B SY T R AR R AR T 1
oA K 4 2 RT3 T, 45 S S s, R
600 mg/kg M RAERER LI 2 R ARG, UK
ST R 0 A A M B B T R T i LA BE
PR AT T ORGSR
[RGE
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ARG 25 R R, SHuE RAUM L, A bR
200 mg/kg & A R YIRS T BE B 3 4R R AT -1
HIGH , WS G A YRS i 24 6 {7 5 47 5 )
o VS RAT BT RRAL, (A 22 RN B & N E & 1
PIkE I RE ME W A7 M P B R BT & L HE R
WARE, ZWR RS/ AT 4518 A —
A — SN 22 5 ATRE IR IR R . 1) #E
N ous L S e A Rl = KT i D O K N o A i
TR A 5 2) 5 AT SCHERAH H, A Ol 5047 54
TR ISR, SZ WT I R S EL L4 /0N 5 3) i A Sk
FH LY, 7608 FH ARG T 843 Rl 28 B I A AE AR
A, FERA—

I AR G BR 9 AR AL AE — R B 1 AT D) R B
BILAR 147 R AR TR 0 R fil BREK F- . i i B R A
FE A E A AERE AR, 5L TR
WA B VIR . T F & S i d R
BT R 50% ~60% , HL I BE 32 B 2 55 14 N
B (8 I AR B B W 75% ), i R
PRI B, 6 AR PO A P 02 i | 20 45 i 3R G 1k
BiBIE BHHY S IR R AL RE 4 Ty 1 k1
HEEMIEM .

T R LTS T AR g T AR R =
FFIH AT Y F /NIRRT R B (MIC) , S5 R R A
FEEH X AT A AR U0 T EC TR A B R ) Bk, R
SR SRR S0 0 B, FE ARV R RN 50 mg/kg A
BT L R A M R B E AR A E A S
i, AT A e 3 2 = LR A e H KA 401k P il
TR, XT3 B S AL RE 1 10 3 v A B I SR
J e B AR I g 45 SR SR, 5 0 R 4 R B R
FHFT TR 2R AH L, W0 A8 R s i B I+ I
R 2 54 T B S0k 3 B v A0 LT P AR R A
PERRE T G &, XS i il A iR
JI10.015% H 40 4% I A . 35 32 o A 3 I3 v 1
EAMAEA SR, ARG REN, 594K
HAR L, AR TR 150 mg/kg B A FE YIRS h fiE
FREA NG AE A SR, S A R &
Rahimi 45 2538 — 8, (HH BB W i & A S
AL w7 2 — 2B Y

HLA B £ BRI 5 Bt 8L Ak g 0 R/ N AE o %
DI 2 2 B A 1A 2R 3 2240 436 i A 5 3R A 2
MRS, BHRPUE A RS FE o A AL A A
HORRE A Y T R | SR R AR A
I8 P S 4 5 A il 3% 1 T LA e L A A4 i

i

AR R I RERE NG R A i A , 3
X

e

PETH iR 18] 42 S e 8 0 B 8 7 1 3
PRI e H A B A 5L

FAE ST B, R PR T B T A A T P AL
il 2 R G e ) B 2 R A8 5 0 SR FR R 2
B AL AR AT S T I, T] B A2 K5 e 1 T O
o AT IS S S R N = el - 3O Rt B
SEUOLRIE g 25 B 3R W, A T 5 A 0 R RO
0.01% FIAEYIRE I (F LA By | TR ) fig 0 2 4
FATREE H B E T RO AR AR [
Aoy 3 B S 5 e I YR A R AR Th ) b A T 3 1 R
SRR IR AE I F - 25 0, Sl 3 R UL T 1 40 A
F-6 f i, Xu HFM A -, B
SIS s, R R 0 A R B A8 68 a3
A A AL i A Ak SR A DT R A
FE TG P AR PSR e B R, IR
W A 75 ) R P S 0 R A R T B B (2% H L
M 1% B M 11% 75 7 50 ) AF 55 W, O
100 g/ tHIAE B 45 Tl A A RE 0% 45 /= A1 0 19 AR Ktk
A, o HL 2 4R 5 I 3 A e K A A g S
ALY B LB PE, ABFoE T, SHid Z A M
L, FEAR R AR N 200 mg/kg AR YIRS Ak B
P v AR I3 e A b A Tl P LR BT 4R Ak
71, 55 Hr AN H B 5 S AR L, F BH AR YRS T RE A —
FERRE RS AL BT AR RE T

S PEERE H B R EL A AR i R R R
F1, FERB R TG AR AMAS W B B AR, sk G
JEH PR EE M — R E A, RS R N
2 v B Y 2R A, AE ALK LT AR R
HEMEH, WF5E R AR W s P o BE
U IR RN E TR o] RRE o (1 O g v e e
T, T HE R s LA s g

SRR AE R ST R, 7 W AT 5 A i A A
(Y FEAl LTSN 0.025 % W FE YIRS I, AU 25 FEAIR
PR R A K R T LA RE A SR @ A7 0 1L h
HEN RERED A REXKED G HA RN
E-6 AL T—a S, XV 7E W17
HTRDARL R S o R 0 A e i B BE 5 e B L BB
R I R RREERE T G REREA M. &
FEERE A FIAMA C4 Y& L, TR BT R
B, AR T 8 I 150 mg/kg Y 45 W Il AN A fiE % 2
FEATRE AR KM, B ERRAUE TS %, B 5 S AT
W6 25 W R A e A et 4 0 il R AR A B Ak

pcd
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it 3% 1, i EL AT LA B A I T G 5 BR AR A A0 i A
T b i WA 2 A0 i ] 7 i i, B —
PR ISR B0 RE | A3 T R R G 928 o I ) B T VE
Michiels %5 "' 78 {4 S 0 B i 56 v % B, K A ik
BB 5000 1 A7 5 W 38 1 A= 90 v 19 7 W o8 A O
PR, X ek fiz 1 B4 45 AR HE G0 95 0 YR RN Y 2K
R ABEF AR AN 200 mg/kg B A Y
KT AE 5 B S AT LV R EREE 1 G T =,
SET N BERER 5,

4 5 g

ZE LRk, AR R i 200 me/kg B9 R A
YRR RE 0% 35 23 W A7 0 I AR K MR RE L
X H B MR TR L RE T, PR R E T
I, 52 G AE YRS T AE W A8 B T A B R
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Effects of Adding Compound Plant Essential Oils on Growth
Performance, Serum Biochemical Indexes and Antioxidant
Capacity in Weaned Piglets

SONG Junshuai'? ZHANG Wenfei'® LIN Xiaofeng' GUAN Wutai' ™
ZHANG Shihai' CHEN Fang' DENG Yuelin'
(1. College of Animal Science, South China Agricultural University, Guangzhou 510642, China; 2. Guangdong
Changjiang Food Group Co., Ltd., Taishan 529299, China)

Abstract: The purpose of this experiment was to study the effects of adding compound essential oils ( CEO)
on the growth performance, serum biochemical indexes, antioxidant capacity and immune performance in
weaned piglets. A total of 396 “DurocXLandracexLarge white” weaned piglets at 35 days of age with body
weight of (9.60+0.30) kg were assigned to 3 groups: antibiotic group ( basic diet+96 mg/kg tiamulin+
75 mg/kg chlortetracycline+200 mg/kg guitarmycin) , test group A ( basal diet+150 mg/kg CEO) and test
group B (basic diet+200 mg/kg CEO) , respectively, with 6 replicates per group and 22 pig per replicate for
a 35-d feeding period. The results showed as fellows: 1) compared with the antibiotics group, the addition of
200 mg/kg CEO in the diet not only significantly increased the average daily gain, serum total superoxide dis-
mutase activity and total antioxidant capacity of piglets, but also significantly increased immunoglobulin G con-
tent in serum ( P<0.05). 2) Compared with the antibiotics group, the addition of 150 mg/kg CEO in the diet
significantly increased the serum albumin content of the piglets ( P<0.05). In conclusion, the addition of
200 mg/kg of CEO to the diet can enhance the health, promote growth and improve the body’ s antioxidant
and immunity. Therefore, compound plant essential oils have potential application value in weaned piglets.
[ Chinese Journal of Animal Nutrition, 2019, 31(8) :3776-3783 |
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