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Abstract : In order to assess their ability to replace antibiotics in the early stages of culture,this experiment was conducted to

investigate the effects of dietary addition of different Eucommia leaves on growth performance , diarrhea rate , blood biochemical

e H 1 :2018-09-30 B2 H#1:2019-03-16
HETH . RAFRF B L RE T (2019GDASYL-0502003 ) ; [E 5 H SR Fl# 542 (31660181) ;i p 44 # & )T H 55 H (16A175)
* WIEVEH Tel :86-760-89969692 ; E-mail : pengmjl63@ 163. com



676

KIRF=YIBE R 5T K

parameters and immune organs of weaning piglets. Fifty crossbred piglets (Duroc x Landrace x Large white) were randomly
allocated to five groups (10 replicates per group ) :control group, antibiotic group (75 mg/kg chlortetracycline) and the three
Eucommia leaves groups ( Eucommia leaves extract,fermented Eucommia leaves,or Eucommia leaves powder, respectivley) .
The trial lasted for 28 days. The results showed as follows: Compared with the control group,the Eucommia leaves extract
group increased ADG and decreased F / G of the weaning piglets (P <0.05) ;compared with the antibiotic group,no signifi-
cant difference was observed of the ADG and F / G in the Eucommia leaves extract group and the fermented Eucommia leaves
group (P <0.05). Compared to the control ,the antibiotic group and the Eucommia leaves extract group significantly-reduced
the diarrhea rate (P <0.05). Compared to the control,all the treatment groups significantly decreased the blood malonalde-
hyde levels and increased the totalantioxide capacity (P <0.01). The antibiotic group, the Eucommia leaves extract’group
and the fermented Eucommia leaves group significantly increased the blood immunoglobulin IgM level (P-<0.01) and tended
to increase IgG level (P =0.06) ,and no difference was observed among the three groups. The fermented Eucommia leaves
group significantly increased the liver index (P <0.01) ,and the liver weight,spleen weight, and spleen index were not'differ-
ent among all groups (P >0.05). It was concluded that dietary addition of Eucommia leaves extract could improve growth
performance , decreased diarrhea rate, increased immunity and promoted antioxidant capacity of the weaning piglets, and its
effects were better than fermented Eucommia leaves and Eucommia leaves powder.

Key words : Eucommia leaves ; weaning piglets ; antibiotic ; growth performance ; diarrhea rate ; blood biochemical parameters;

Vol. 31

immune organs

W 475 ) S AU O B ARDRR PR A N, B
S RIS S, FBUTEmIE R CRE
R AERHNE JEISE RIET, U R
Ko BRI, B ORAT 8 MU DRI 4 % i v 5 BB A8 2k By
HEME L, iR BA B 0P0UR U R A
AERBCR  TEWT A8 DL AR RIS 8 1) i R v
oz R o A, A R R AN 2 Y
A S BRI AR G R S
RS I A AN (N N (5 e
I, SR BTAE ZR A A TR A R —
WFFE s, AL A ( Eucommia.ulmoides ) & 1% 4 vh 2§
M H P i R BRSNS B T R IRTE R
WIIR R 2 IIRE AR A s (H rb B AL LUK R
NI ke sl R A TR R Rl o = S
HE R BT O Be b e, BAA AR 5 R
OISR TRE™ o PR & BUAL fl 8 A 5 A e
ARARURR) B 24355 PR B o0 5 8 FR W o, 2 A R R
TSN F5ine 2 B L N L R L e S 9
MR B A B o B, AT R 0 10 A A
H i, AL AplR TR AR 2 W A AR R AR
S FEFE AT AN A S G A B, A OCHR
TR g R w5 s g
Yy, X BLpE T R B T AL A e m s A KM RE ek
LRSI DI RE . ARk, AL A i) s
F,H R HPE A A it by skt fh S ey
117 4 P ARt Aot f 7 ) i DL 413, 5 Akt A it L]
AR A i AR, RSB IIUER

I T W A7 4 T R B A B R DR GE . PRI, AR
ST L 7E W AT TR T S IS [RDE =X B A At
(@15 WG 7 Il W N W i oy I 1
HAAERBUA: R W A K e RS R Bia b
1 e BE D Re 05 e, AR A i W 5 A5 AR
ARE 7 I FH AR g 4K 3
1 #MRl5AZ%
1.1 RXTewra

FEA S B AL iRy B K K A E AR )
BHEA BRA R, A gL b i 390 r R T2 A P R
ARRA G H A Y6 M Ry SR R A 4
B2, S5 {H E a R kR R AR B (8 R
14.40% (&% J5L PR 6.55% ) , J W AL A it (R 1 R
6.52% %k i {2 3.01% ), K A i Ky (5 B
5.67% LR 2.67% )
1.2 Rt RIER

Ve 28 £2 HS, PR E N 7.22 +0. 34 kg
YKL x K x K7Wl A4 50 Sk, BEMLS N 5 A4,
T 10 DHEE A ER 1SR, AR, X
2 ) DR R At DA, B A R A e B R R R s i 75
mg/kg 455 R, b A 2 43 3 A FE Al ) AR H R
0. 5% KA -2 HY) (6% K BEAL ATt (6% KAt
Ko FERRAMEZ B NRC (2012 ) dRifEFe il , FE2H m A

BRAERET,
1.3 {AFEE

AR 7 F B 2 g MBS Al A 2 K
BARIGFEHD T , 1) 748 ™ M 4 B R L IR A 3 L



Vol. 31 ST AR AL i X T AR A KPR RE U4 T RS D RE A S 677
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Table 1 ~ Composition and nutrient levels of

basal diets (air-dry basis)

JERE BC Lt
Ingrredients Proportion( % )

F K Comn 63.70
M) Soybean meal 19.80
FLIE# Dried whey 4.30
a8y Fish meal 9.00
K573 Soybean oil 0.80
WA Lys 0.38
HE R Met 0.10
MR Thr 0.09
G Trp 0.01
CaHPO, 0.00
i ¥ Limestone 0.52
b Salt 0.30
Wiy Al Premix! 1.00

A+t Total 100. 00

B IR Nutrient content (% )

H1kfE DE (MJ/kg)? 14. 60
K& A CP 20.27
AR Lys 1.26

(% + i) &R Met + Cys 0.62
MR Thr 0.76
R Trp 0.20

JAFE Total Ca 0.69
S\ Total P 0.57

FE D WUR R T ek R 4E A3 A, 10800 TU; 4/ % D3,
4000 1U; 4422 E,40 1U; 428 % K34 mg; 428 % B1,6 mg; 4k R
B2,12 mg;4EA: 2 B6,6 mg; 44 K B12,0.05 me; 4972 ,0.2 mg; it
12,2 mg; MR , 50 mgyD-IZ 2,25 mg; 4, 150 mg; £k, 100 mg; 4,40
mg; #¥,100 mg; L, 0.5 'm; ilf,0.3'mg, > kAL A HFIY , HoAb &SR
B R S AE

Note : '2The premix provided: the following per kg of diets: vitamin A,
10800 IUj;vitamin D3,4000 IU ;vitamin E,40 IU;vitamin K3 ,4 mg;vita-
min Bl ,6/mg; vitamin B2 , 12 mg; vitamin B6,6 mg; vitamin B12,0. 05
mg;biotin,0.2 mg;folic acid,2 mg;niacin,50 mg; D-calcium pantothen-
ate,25 mg;Cu (as copper sulfate) ,150 mg;Fe (as ferrous sulfate) , 100
mg; Mn (as manganese oxide) ,40 mg;Zn (as zinc oxide) ,100 mg;I (as
potassium iodide) ,0.5 mg;and Se (as sodium selenite) ,0.3 mg. » Cal-
culated value for DE, and analyzed values for other nutrients.
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WA ADG FILEF / G 540 A s AIAH M 0 3% 22
Sto fE1~28 K, ADFI RAZ AR Ak B S2 0 (P >
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Table 2 Effects of Eucommia leaves on growth performance and diarrhea rate of weanling piglets
- N A Ll e ¥
B T Lr L CE R I PR
o W ARE JNACE ¥ | . . Eucommia -
FEAR o Eucommia Eucommia P
Control Antibiotic . . leaves’dry SEM
Index leaves leaves fermentation P-value
group group ract group aroup powder
exiact & group
I 7.23 7.19 7.25 7.19 7.23 0.34 1.00
Initial weight/kg
KE b a a ab b
Terminal weight/kg 15.11 16.49 16.37 15.86 15.14 0.35 0.03
H 3 &
Average daily gain/g
1-14 196.09 206. 25 200.00 192.50 187.25 39.39 0.37
d 1528 360. 42" 418.19* 409..17* 391.67% 382.78" 16.38 0.04
d 128 281.53% 333.17° 324.75° 303.83%" 282.02" 8.26 0.03
ORI
Average daily feed/g intake
d1-14 434.01 402.98 428.21 409.99 394. 18 46.37 0.33
d 1528 880. 10 834.01 820.95 816.04 808.74 80.07 0.80
d 128 657.58 652.77 671.78 661.09 604. 44 50.01 0.24
L
Feed / gain
d1-14 2.23 2.08 2.10 2.16 2.17 0.31 0.54
d 1528 2.43° 1.98" 1.99" 2. 14 2.16" 0.24 0.04
d 128 2.34* 2.03" 2.05" 2.15% 2.16% 0.23 0.047
s 5.73¢ 3.12° 3.33% 4,56 4.91* 0.55 0.03

Diarrhea rate/%

AT RS TR 2R A B (P >0.05) , RR/INGFREFIRZE 7 B3 (P <0.05) , AFKE FHFRZ-MEE (P >0.01) ; FERR,
Note : In.the same row, values with no letter superscripts mean no significant difference (P >0.05) ,while with different small letter superscripts mean sig-
nificant difference (P <0.05) ,and with different capital letter superscripts mean significant difference (P >0.01). The same as below.

2.2 {EARRAERIN B 2 3K RO kL 4 i 3 BT 90 4F 54 i
T ENIEFRRI RN

FH % 3 A0, AR H s bt A = AN TRDE XY
FEAfE XTI TP ALB .BUN F1 GLU 4 & 52 3R
BE(P>0.05),
2.3 {EARTBIRMAE R K B AL 3T BT 047 5
il R =t N A ]

M 4 n 1, ST R A HE, Pk KA A pht

SR 2H AL il v S T R A i by 2 1
MDA g #  F AR (P <0.01) , eyt A 4
FIAL fif - $2 O 4 b MDA 5 48 fe IR, Hoali T-
AOC T B & T (P <0.01) , i 54 T-
AOC & fEdie o 55 0 BRZHAH LE, )RR rp 5 I 4 2R
ESRR UL /T CY/E Rk (M W-a 27k T E S NN IRTd
H GSH-PX i (P <0.01) , HIX =4 Z [A| 257 A
W o BRI Z A R A R AR i
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W SOD it JE i M (P >0.05) .
F 3 AR 4F 5 i A L SR AR RS
Table 3  Effects of Eucommia leaves on blood biochemical parameters of weaning piglets
5 IR 4 k4 Ly g
. IR o2 A erﬁm H AL A f?iﬁ%ﬂ A 1‘?#53 H
TBAR ) o Eucommia Eucommia Eucommia . P1E
Control Antibiotic . SEM
Index leaves extract leaves fermentation  leaves dry P-value
group group
group group powder group

BAEE TP(g/L) 55.23 51.35 54.30 51.87 54.42 0.61 0.18

HEH ALB(g/L) 29.74 31.70 33.42 33.53 33.40 0.59 0.22

R Z A BUN(mmol/L) 3.14 3.22 3.34 3.24 3.15 0.28 0.66

%G GLU (mmol/L) 4.63 4.88 5.30 5.10 4.20 0.33 0.33

R4 ALRMTETFE LR S W ISR
Table 4  Effects of Eucommia leaves on blood antioxidant indices of weaning piglets
, tAP SR A A e Uil
B wwa pokss PRI RAERRR ALl
Ei=y 7 e Eucommia Eucommia~ Eucommia leaves P1{H
Control Antibiotic SEM
Index leaves leaves dry“powder P-value
group group . .
extract group fermentation group group
T i MDA (nmol/mlL) 3.29° 1.26° 1.45° 2.40° 2.78" 0.28 <0.01
ALY AL EF SOD(U/mL) 39.01 43.43 40.98 39.57 35.01 0.93 0.31

HBUAI ST T-AOC(U/mL) 0.59¢ 5.22° 3.22" 2.51" 2.16° 0.31 <0.01
AW Ik A AL E GSH-PX (mg/L)  550. 42" 643.23% 646.51° 631.48° 582.33% 2.63 <0.01

2.4 {EARHERINAE R R AL XS B 54 58
it =R &=t N A

H 5 A, 5T REZE AR LE, B gl A b
PRI 2 A BT Akt 2 A S 4 v I R T ML 5
(P<0.01), Hix “dHz IR EFER., SXEA

AH L, TR AR S e AR 2000 BT W A7 4% i P 1G5
TG R AL R SR U2 R A 2 A
FEfp 4 AT $2 5 1eG S A% (P =0.06) .
TR R AS I AR Z AN R 2 B AL it i 3 TeA
AR (P>0.05)

RS AMPIIETFE DR R RIRER S BRI

Table 5 Effects of Eucommia leaves on blood immune globulin content of weaning piglets

G Y 7S i L a3 R A L o

g i} He g EINAEE FEucommia FEucommia Eucommia o
E=ta - P&
Control Antibiotic leaves leaves leaves dry SEM
Index . P-value
group group extract fermentation powder
group group group
S FE R I AIgA (mg/ml) 0.26 0.21 0.23 0.22 0.29 0.04 0.39
1 PE TR H MIgM ( mg/mL) 0.01" 0.02" 0.03* 0.03* 0.01" 0.004 <0.01
T PEERHE 1 GlgG (mg/mL) 1.39" 1.88" 1.93° 2.21° 1.77% 0.17 0.06
2.5 [ERPFIMAREANEMHISHPFERE 3 Hig

EERE IR

HIZR 6 W], AR P ST A 3O AT
JUE R R A BOIC B 0 (P > 0..05) o 5% i
LRI RV LE , AL i S B 4 n] I 25 4 g AT
HEFE R (P <0.05) .

UTAEAE, & T AL A o SR s A K B A
2 R MR A WA L HRE R
A BESEF T, AR AN [ 7K P A A A ot i B
X4 (9. 96 ~20 kg BirBr) B 2R KR RE TG I & B
W ST AR A AR ], A 0 0. 5% 4
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Table 6 Effects of Eucommia leaves on immune organs of weaning piglets
LRGN R - R ol L o
e X A ZH P RA FEucommia Eucommia Eucommia
whR S . PE
Control Antibiotic leaves leaves leaves dry SEM
Index . P-value
group group extract fermentation powder
group group group
JIFIEEE & Liver weight(g) 504.94 493.13 509.79 477.03 575.41 3.28 0.35
[ Ak T & Spleen weight(g) 40.46 37.84 39.29 37.21 31.03 1.13 0.56
JFIEHE %K Liver index(g/kg) 3.02" 3.19" 3.81° 3.00" 3.08" 0.06 <0.05
M0LEFE %4 Spleenindex ( g/kg) 0.24 0.25 0.24 0.24 0.22 0.01 0.68

RS U e B T AP R W )R 55 15 ~ 28 KRG H
SEEE (OREER LK R AR R AR T %
PR RE . DI AN, BRIV A5 RIE , FE AR OR S
WS IR AT LS v A A 411 S R, B e e
TR, 32 A KRR . X LEBTFE 4 R S s AL A
Wi A4 b A LA O e =R TR fef
(EURE S B/ IR S T B B HH J7 50
Ko Estienne %R IS 2 J AT G R T
YR CHE I o 5 AR IR 25 3R — B, UL AL 42
BCYE W e o6 2 A RO et

TEWT I R rpr , A7 32 200 BE IR LA SRR 45065
P 5 5 R U E S X R AL, R A EE R
ZhE, MG RS KR . AEREER B, AL
- $ ) 2 AR I A 8 MRS R PR 31 1T S5 9t
AR AR Ao AL e R AT R IR TS R
PRI AT RE SR I T Z B R 2 T HH A K,
PEATFE SRR, T BB o 22 2 W I 10 355 1,
L 872 T 2 SRR B (Y T, DA T 45 TS
DR, A i B B AR T A 3R P R T 9 4 4 I
TS 8 T, OO W 0 4 1) A 7 P

MR B Wy HUAAR A ER 35 F 2 ) 28 BRI
Hh B A R AR Y A T e S LA s B A
i atliEge SONTI (IR AN SN = e DR R N e
BOARBPREL , 48 1 b PIE 5 182, AL s
FORIRZ o ML BUN & ] S LA & R
TPHPRGE ™ o ARIE b AR A 2 AR
e AR B H A& A BUN 20 A (g
F o DL, FATHEN A R 1A b i X AL 1A B
JAC A0 G R P - it 49 I 97 R M A i
ARG AT IR E

A HERES I AR WIS T AN T A D R 14 1ot
SO, 51 B R i AR SR A i T e 4R

fErin MDA F2 5645 B SR AR K 26 ¥ SSA 42, #1005
JEEE 1T BE. SOD,T-AOC F1 GSH-PX 1k Jy 41 & 1k
B4 72 4 1Y) o B AR 4y, MUK 2 2K SE GSH-PX
1 SOD 235 B 0L [ ph BEul i Bt A et . A
RG4S RS T A BT ah SR — 2, AR s AL
MR 4 B T GSH-PX & i BE(IK T MDA & &,
TN, S AR LRI AL, F A 2 i B A
WEPUEALRE ST, v RE A ph AL (o i 2 EC R A T AL A
I FIT 25 4 0 35 T 5 A R 2 A S T g
iR R A E AT

0975 B e R 1145 114 e I S R AL S 3R
SRS EEAE R . 1gG 2 ZLsh W i % i
R RREEREE H, 295 B 80% , B SR
YY) FBEPUR  IZ PR BRSHBT ARSI , AR IR
FHURAZ IR, TgM ZHLARRT R 2 i b 54 T B
e B G BREE 11, AR Y vl B G E
FERLAAR 3Z 2195 [ TR LG 22 B YL B, IgM fE 5 44 N % b
TREE S T BRI AR . AR 45 & 0], ik
PRI e $ B v 5 25 4 5 R P TG IgM )
S (R H A Z YLK, X I AR R s
— B KT A i B B T A T 7 ) AR
B, ARBFTELE R SRS SE R

RUHHRIE o, AP RRAE SE S S B IR R 3
s ML AR 1 4 2E I 25 BB 0, DA B s ML AR A 41K BT
S3P L AHFTE R AR S B AT R A
J IV R 5, i PF R R R B o LA R JH O A R
BAepiA Rl R K T2 AR R Al e e
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e & E , o e Tige . O F Ak 42 e 12
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