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1 #MR5FZE
1.1 iR5E 44

SEP % 8% H B4 LYy, Foax b #i ik — A 1k
fif 5SS M SR IA A A BR 2 mI Rt
1.2 it 5REFER

A B0 E 1L 7 1 AR T AR S RO A AT
R4 A 2 PR Fn A K 2 AR 4r

i £ P 8 o 0 i) g R T G ok
IRE T RS R0 24 HIE KA1 36 %, B
Blor 3 4, gdH 4 MEE  BAHEE 3 KK, 1E%
AN AR, 2 A BE B IKOK 38 07 B A 55 43 5]
IO X R A AR (R AR ) R e 2 R (R
it ) AR T 4> S AR 0.2 g/kg SS LA K 0.2 Al
0.4 g/kg SEP) , F A~ 5 41 45 5 43 51 5 % BR4 [
BAT B w0 M B AR R, 1 I A4 R
R A2 AR oK, W5 d, A5 1 R
0900 TR 255 6 K 0900 45940, & 56 1) 6] 45 K
09 :00 43 73R B A LR %) 300 42 BL Y B 5 JF 8238
TIUAKE 25 5 i f R ) IS 52 48 2 A Al i) 407
D3k b PR HC AV B X 6 2

AR 0 SR FH B R T Bl AL 3 1 0, 3 B
P75 S AN A BUIR B AR I /9 16 Sk B4 BT 7= A9 A 250
R RE AT A5 160 Sk (5K B %k 10 3k
P58 FEAF SRR AR E 2 0] 22 57 AN 38 ( P>0.05)
MIRTEE T 20y 4 41, 43 00 SR ok BECZH (il 7] ML)
0.2 g/kg SS 41 (FAbAMR+0.2 g/kg SS) .0.2 g/kg
SEP 4 ( 3£l /A #L +0.2 g/kg SEP) .0.4 g/kg SEP
20 (SRR RS +0.4 g/kg SEP) , BF4 4 NEE A
HE 10 KA, IR 2 BrBe 5 1 Bl 7~24
Hig (LB BB 56 2 BBl 25~42 H i
(Wi s B B ) o 55 1 BYELES sl e, A 45 4147
W E B ZFIRE 2 B, TR
MR, 1 B B AN A Gt ar b, 56
] 552K 0900 MOEL, I T2 2 K 08 :30 FF 4 4 5 kL
FRE, 150 7 o] — A0 & N AT a0 48 B4
RCH LA LR JOE 8 e R AT A R
Fi B NRC(2012) A= KA 1 8 35 75 AR ME L i, 3L
RSB TR LR 1,
1.3 HmRESLE

%% 42 BRI S5t , R R A AR, &
ik 5 IR E T A 3 Sk, S R NS A 5
kR 5 mL A 37 CHRE IR KB4 T g

J& 3 500 r/min KR 0> 10 min, 2> B IMLE, BT
-20 CUKF AT,

&1 EiARAMRKREFRKFE(KFERM)
Table 1 Composition and nutrient levels of

the basal diet (air-dry basis) %

i H Items % & Content

JE Bl Ingredients

%1k E K Extruded corn 46.30
2 B M Peeled soybean meal 8.00
ALK . Extruded soybean 12.00
H {1} White fish meal 5.00
£ %} Limestone 0.70
MR 45 CaHPO, 1.50
INZZ KRR F B Wheat hydrolyzed protein 4.00
FLiE ¥ Dried whey powder 8.00
FLME Lactose 8.00
FE ¥l Vegetable oil 1.50
M4 26 14 Dried porcine soluble 3.00
TR} Premix " 2.00
41t Total 100.00
# 3% /KF Nutrient levels”

R BE ME/ (MI/kg) 14.23
HIEHE CP 20.10
5 Ca 0.89
A% AP 0.56
[ {H AL 2 R DLys 1.55
L HEE R DMet 0.45
AL TR MR DThr 0.99
"E Ak SR DTry 0.25

U W R A AT 58 fA AR $2 4 The premix provided the
following per kg of the diet: VA 8 000 IU, VD, 1 228 IU,VE
151U, VK, 3.0 mg, VB, 1.3 mg, VB, 3.1 mg, VB, 1.2 mg,
JZMR 45 calcium pantothenate 13.4 mg, 54 1k 0§ choline
chloride 500 mg, =4 % biotin 0.11 mg, MR niacin 25 mg,
Mg folic acid 0.68 mg, VB,, 0.03 mg, Fe (as ferrous sul-
fate) 120 mg,Cu ( as copper sulfate) 10 mg,Zn (as zinc sul-
fate) 130 mg,Mn (as manganese sulfate) 100 mg,I (as po-
tassium iodide) 0.3 mg,Se (as sodium selenite) 0.3 mg, #fi
AMETFREL Lys-HC1 (78%) 3 g, HEZ MR Met 2.5 g, L— 715
fg L-Thr 6 g, .- L-Try 1.5 g,

AR R A AT I Ak SRR O TS, A Ry SR
ME and digestible amino acids were calculated values, while

the others were measured values.
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Table 2 Assessment of preference
P B 1 P s
Fodder preference Preference
55% ~69% 25 81 e R e
44% ~ 54% Jo i s
28% ~43% A ) 0 DR

1.4.2  ARKMEREMN E

TAFHE 7.24 42 H i R ATE SR E, THE
35 H R B (ADFL) 735 H 3% 5 (ADG) Firk}
L (F/G),

B RVE = WL EEAT 6 ZE A0 JCRE A 32, 1 2 1%
V5 IF B iE 5%, #IEF R R BE AR L KRR 4
AER TR Ay, B 0.1.2.3 2 FEoR, B EE
3 X A SR AR UCHE H I A AT R R i
JEGit S BTSSR, EISELIE N 1 A-EE H# 1T
ST, BISRAET-RITH AR T,

JEYE 2 (% ) = 100x (150 4755 B i TS

LB / (TR R B RS
FEVRZR (% )= 100K 56 &5 R AL
LB KBTI SR AL

x3 BEETESRE

Table 3 Standard of diarrhea score

WG FE B Diarrhea degrees

FEfH /P IL Excrement shape

FfEHPEJ Excrement score

1E % Normal S BURLIR 0
4214 Light AR UE 1
Hr4E Middle AR, AL, 26K I3 2
J“H Severity W, AN, 28K 57 B 3

1.4.3  IL3E AL FE AR I 2

SR 0 32 000 5 3 v BE 2 0 45 %5 (CCK) |
YUK 3R (ghrelin) | /8 2 (leptin ) | JBR & 1 B = K
JK-1(GLP-1) , Jz it i (COR) , £ W B E IR R
(NA) &5 1B B & B i I+ (CRF) 19 &
i, R & W B b s AR A R 5 B, R A
GC-1200 2 H 3t S i+ . & A 1Bk i
SE LT e SE AL ( DAO) W& 7 & D-FLR 4 &
G R s DRI AE D E R A R A FD L R
F L-3180 1 A sl A AL B 300 5E
1.5 #iEaE

RIS R ] SPSS 22.0 3 F 4T A K £ )7
23 BT (one-way ANOVA) |, 24 2% & i 2 if %
Duncan [RIEHEATZHE ILE, P<0.05 W EF B,
GERLLOE I H bR 2" FoR

2 ER55H
2.1 EHEBHFEMAEKFE SEP 3T b ¥} F 3%
1" = 1% B 52 M

24 5,5 0.2 g/kg SS AR, Wi A5

XA 0.2 F1 0.4 g/kg SEP [ f K ff £ 14 Sy
A TR (P<0.05) , XFER N SS Y fa] AR TC i
I, 5 0.2 g/kg SS AU L, W @475 IR RE X F 8%
Jin SEP A # HAT W3 ) B HR 5k ( P<0.05)
2.2 fARAPRMAEKE SEP 3t 1738 £ K
T BE B BN

H 3R 5 AIAL FEAF VIR AR &R, 5
XPHRAAHE, I A P H R BB MR R E S B
EHE (P<0.05) , [A 0.2 1 0.4 g/kg SEP 41
BIHREBEREMAREELE ST 0.2 g/kg SS 4 (P<
0.05) ., SXFHRZAA1 0.2 g/kg SS AL, U3 hm 0.2
F10.4 g/kg SEP & 48 = V- 34 H 3 & ( P<0.05) ,
[) B it 25 R APORL EE LE (P<0.05)
23 AMRHBPFRMARKTFE SEP 3t i 9 17 55
B85 R TR F M

%5 6 Al 41, SS 1 SEP X 4% 2H A1 4% 1 15 % A
FET- R BEZ W (P>0.05) , 25 HAF 3 1
15 R MIETH 38 R AR K
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Table 4 Results of assessment of preference

=] 205 Groups

Items 0.2 g/kg SS 0.2 g/kg SEP 0.4 g/kg SEP
i £ Fodder preference/% 52.20+0.16" 56.04+0.27" 56.54+0.16"
£ 5% Partial eclipse index 1.09+0.01° 1.28+0.01° 1.30+0.01°

A7 B5 s T A e - B SR ) 7 B 3R R 22 5 R L35 (P>0.05) R IRFRE /R 22 5 W 3% (P<0.05) . NI,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different letter superscripts mean significant difference ( P<0.05). The same as below.

R5 FEKF SEP XU 155 £ K AR R0
Table 5 Effects of different levels of SEP on growth performance of weaned piglets

i H H 215! Groups

Items Days of age x4 Control 0.2 g/kg SS 0.2 g/kg SEP 0.4 g/kg SEP

T H R ADFl/g 24~42 150.29+4.73" 172.45+5.13° 233.55+7.91° 236.46%4.65°

WA IBW/ kg 7 2.80£0.06 2.86£0.07 2.84£0.06 2.9+0.04

Wi WW/kg 24 7.28+0.11 7.35£0.22 7.71£0.13 7.60.21

KMTE FBW/kg 42 8.86+0.21" 9.44+0.28" 11.11+0.31° 11.14+0.30°

T HIE ADG/g 24~42 107.25£5.11° 125.79+6.47° 188.75+20.10° 192.32+15.87°

BHELIL F/G 25~ 42 1.41£0.07° 1.38+0.23° 1.28+0.15 1.25+0.09*
* 6 AEKF SEP X IHFHETEMETRYF M

Table 6 Effects of different levels of SEP on diarrhea rate and mortality rate of weaned piglets %

BRE| H# 20 %) Groups

Items Days of age x4 Control 0.2 g/kg SS 0.2 g/kg SEP 0.4 g/kg SEP

Ji 75 % Diarrhea rate 24~ 42 2.06£0.22 2.04+0.25 1.83+0.13 1.73+0.26

BET-# Mortality rate 25~42 0.00£0.00 0.1620.16 0.16+0.16 0.00£0.00

2.4 ARHBPHRMAREKFE SEP X B 43 47 3 1%

AL IR FRET R M 3 3 #

MR 7 AL, SR A I, 0.2 g/kg SS Al
SEP ZH IfiL 5 IH 2 e 4 25 VU R 2R e s i A
REEAR-1 AR5 b R BB ek A 1 % = 22
FARFE(P>0.05), 5 X R4 ML, & hn
0.2 g/kg SEP {2 3 FEAIK T ML IE K2 o B 1Y) & & (P<
0.05), SXFHEZH 0.2 g/kg SS F10.2 g/kg SEP H
AHEE, A0 0.4 g/kg SEP & 2 [FRAK M35 2= H 5 L
RZR &5 (P<0.05) , 55X A LG, SEP 41 1
T e ARG P A D-FL R 0 B B Y B R
(P<0.05) .

3.1 AMRHBFRMARKFE SEP 3t i 9 1F 55
A=k oAl

FEIRAR TR, R T $ s B 4 R % 3
TATH6 4 AR 80, AT 5 3 ~ 4 JE IS W 43 2 AR D A
MG, BRI PO B L B8 & T AT A6 I A R AR 4K
JERURASE = @ TR VAT Qi e e R K=
AR ETE WK fELHE Z 56T, Moran 251 1
ARG R BH R AT LA I 18 P9 0 i 2 (1]
i i 1 W CRE T o G AR R O ) X PR
W DRI 3 £ 6 ) gt R RS B AE Y KPR . R, 7
VT A8 R S AR R0 2 07 S T 0% 7 8 ) A
iz — o 7E W W5 AF ) A v RS A A R ) A
Z A EER R P AT BN W] R . IR B e
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ity 12t 2l ) X6 AN [R) JRUBA Al 4 19 48 b, R OSURHE B
P e BT, Al A R Rk, B AT IR AR 136
CVE L B0 9638 FH T3 3h W % R[] Al R 7 R
SO, AR R R O B I R TR AT
X S I AR ) 4% o 750 ) AR %) 2 400 i
RN R 3 Fh O BB bk 2 L
HEMS IR EHET AR BT R A SURHHE XL ]
PEPEVE RN A W b SR FH R B 1 R 2 4 4
VE R i AT I A A 5 A . B 2255 FEAT I8 HF

FUREFRER AT 0,100,200 ,500 g/t KR FHBE ], 45 5
FH] 200,500 g/t 2H 22 ~28 H I AF5 14w £ 5 5k
H1.12.1.15, AR5 SEP 4 1Y f £ 45 500 5 N
1.28 F1 1.30, % LR i s =5 | 31X 7l BB 5 A i 55 Xf
FEREHEAT T BRI L5, A7 56 % H CAEAE — 5 38 1
A 56, [E] B AT 8 B SEP 78 Wi 547 4% &t L Y
BRI T EIR RIRFORF] . AHXT T 0.2 g/kg SS
20, SEP 4H B i £ 48 % 0 B2 5, o T il I I A1
A TR N SEP E—E FE LT AL SS,

R 7T AREIKF SEP Xl 4755 M % & L5 4R B9 72

Table 7 Effects of different levels of SEP on serum biochemical indexes of weaned piglets

=] 2l %] Groups

Items %t #& Control 0.2 g/kg SS 0.2 g/kg SEP 0.4 g/kg SEP
JEZE W45 % CCK/ (pmol/L) 3.44+0.02 3.38+0.17 3.36+0.02 3.33+0.03
Y3k % Ghrelin/(ng/mL) 16.04+0.44 16.14+0.06 16.15+0.11 16.27+0.08
J8 %K Leptin/(ng/mL) 2.25+0.08 2.17+0.08 2.13+0.01 2.11+0.03
JE v A REK—1 GLP-1/( pmol/L) 22.56+0.13 22.82+0.15 22.22+0.31 22.17+0.09
J JFifE COR/ (ng/mL) 33.03+1.65" 51.33%4.49° 21.52+1.96" 22.88+1.99°
EHE FRE NA/(pg/mL) 76.65+0.10° 73.46£0.03" 73.41+0.37° 73.25+1.66"
f2 5 1 IR B 5 i Z it T CRF/ (ng/mL) 2.21+0.09 2.18+0.01 2.16+0.05 2.13+0.08
M LR DAO/(U/L) 8.41+0.42° 5.72+0.37° 5.12+0.31° 5.01%0.23"
D-%/2 D-lactic acid/( nmol/pL) 7.88+0.22° 6.48+0.08™ 5.84+0.52° 5.37+0.21°

3.2 EMRHBFMAEKFE SEP Xt iy 4 F 5
AR BRI

Wi 4% A % DR S R R R A S B AR,
AR BT AT R B i, el AR K MERE. 9
B UV BT 26 WA A WA AR PR R R
TR TR0 T ol 5 DR 0% A A P Tk R % BT 4 A1 5 T
I H R & B A4 H B AR AR . Mo-
ral " HCHE TS IR R ) A AR 4L 5 0 B (R
W) Z (B B A 7 2 85, 45 2 S 7 1 MRS I i ik
FIA AR 5 A8 A PR 26% ~ 36 % , F 5 i 1 2R
B A M R AR RIS e B AT
AR TR AN T AR A E R SR Oy, LA SR R i
FITOR TR 20 b 2 B AR A A 0 R B e, EAS I 38
ANFZKFH9 SEP W 48 = TR F ¥ H R B 4t
P H M E, B EREAM TR E L, 5 LRSS
—3,
3.3 EAMRHBFMARKFE SEP 3t i 9 {7 55
EER FETENZW

T 27 1 B e ST W AR IR TS K AR AR
ZFET-, Moran 5" AFFE LB, BRI AT LB

T PN R RITIR A2 AR T ), 3 5 i 3 A Wz e T ke e
HIAGHEI AN R, X O3 52 DB 403 47 1 it o 3] 4H
MREIVER, 2% BB R, 18 B 057 5
AR HS N R SR AR AT BEAIA T A IR TS %,
ZAE BRI R W e LA R T R R i R
SRR AT 2l 8 A7 4 B 0% ) RS 2% 76 W 3 A7 4%
TR RS N R SR IR R AT FEAIR LTS R AR
55 rp, SEP X145 IR 15 R AL T- A B E 5,
X AT RE S AS RS 18 ) o AR AL 6—7 A A G,
DER A 30 B, IR A A, A58 B TS R B BAIK,
R R S
3.4 fRAMPRMAEKE SEP 3t i 947 3% M iF
£ IERREI N

SR 5 I IR AR R )
LePE TR C T A B AR AR i S8 2 AT IR
YR E R, R BRI E 5 RZ s
LMY, BT A B, A K
FE B ARDRR T ES M EE R I R R A B
TR g WS AE R R K S AN IR YL R R
IR S A BRER K ZH A A6 AH L S8 OB n
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REARI B, AR RS2 S REEEIE
DG, Bk e A K 0 R R R S T R R
Mg PR YPURE & & W e . 45 AR Dk o
JI 5 IR AR AR -1 AR T DL S SR
B gD, HOX Fpd e 854 5 d Z AN AR
e VRN SEP J5 A% 1035 fig 08 A 00 28 4k
PIAREE, 0T 68 o 1 45 1 560 v e R 4 i Ak
MR A G 25 AR R A REE— T,

A A I T 3 A7 21,22 .25 .28 F1 35 H
% I Y5 R O o R R W LA A W 0 AE
22 H & L7 H R o e o s B e K OF B B
F 35 H & I R 0T B 2 A AE A KO T
W Jz Jo P 1) 5 B L5 DR 4% 7 98 R R AR SR Bk
S2 PRI T S W R OT I3 R G B Y
e J B, W SAF A s i A B R & i W
FiE . ARt 0.2 g/kg SEP AT I Y
B I i B R AIG,0.4 g/kg SEP AUATH4 ILYE h
RHE FRR RS & W E LT X A5 0.2 g/kg
SS 41, 1A W h 1 IR BE AT B, 0.2 g/kg SS
ZH TIPS A I3 T R T I A R T R, T
AE SR A AR 22 5 T R AR RS AR G (H LR 5
PR A e it — 2D T

TR AR T R LS N s B 2
YT rp H A R TG P B 40 P I, REAE S g B
BUIHR % 5 1 58 B2 PR RS2 50 AR B . D—FLIR S —F
fR2E 9 5, & AT AR Sk K I g A 28k I 4 43 3 o
AR PR B 2 — 2700 R b AR S I A T
WHAFHE 21 ~ 35 H % I 36 H A = i S 1k il 0% M A
D-FLIR & R, Wi FLAF I E W 03 5, 7E 22 H i
I35 H B S AT DG M AN D— LR 7 1k B B
K- IEJE B 35 H b i Hh R T Y A TE
BRI, wRAS AR T AR WA TR R RS o
T2 W, 45 5 W, o) 00 22 4 R AR AT 08 E TS R
Y5 S KR VS 5 | W] I 1M D-FLIR & R
K7 16.37% . TEA IS, SEP 2H Wi 541 4% 1 1%
W) AL BT A D-FLR A B R AR, S
FiREIR 3,

4 # it

@ SEP fg 4 = Wi i A1 4-F 4 B R i i Ri-E-
FI3 o B OB R, AT S 3 A R 2
PERE

@ Wit S AR h s I SEP IBCRIE T SS,

TE G ST 103 O 07 ThT, 0 0.2 g/kg SEP I 2R
T, B, A 3R 5 4% T 77 SEP I i ik ok
0.2 g/kg.
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Effects of Different Levels of Sweeteners Extracted from Plants on
Fodder Preference, Growth Performance and Serum
Biochemical Indexes of Weaned Piglets

WANG Jing' LI Fangfang'® ZHANG Ruiyang' ZHU Yujing' JIANG Mingzheng®
HUANG Tiejun® HE Maolong® ZHANG Yong'*™
(1. College of Animal Sciences and Veterinary Sciences, Shenyang Agricultural University, Shenyang 110866,
China; 2. Lucta ( Guangzhou) Flavors Co., Ltd., Guangzhou 510730, China)

Abstract; This study was conducted to study the effects of different levels of sweeteners extracted from plants
(SEP) on fodder preference, growth performance and serum biochemical indexes of weaned piglets. The ex-
periment consisted two parts: 1) the fodder preference experiment was a bidirectional selection test. Thirty-six
piglets at 24-day-old were divided into 3 groups, with 4 replicates per group and 3 piglets per replicate. Piglets
in the control group were fed a basal diet, and the other experimental groups were fed the basal diet supplemen-
ted with 0.2 g/kg saccharin sodium (SS), 0.2 and 0.4 g/kg SEP, respectively. The test lasted for 5 days, and
tested the fodder preference and partial eclipse index of weaned piglets; 2) In the growth experiment, one hun-
dred and sixty piglets with similar body weight and from 16 sows with the same genetic background and physio-
logical condition (10 piglets from 1 sow) were randomly divided into 4 groups with 4 replicates per group and
10 piglets per replicate. The test lasted for 35 days. Piglets in the control group were fed a basal diet, and the
other experimental groups were fed the basal diet supplemented with 0.2 g/kg SS, 0.2 and 0.4 g/kg SEP, re-
spectively. The results showed as follows: 1) the piglets had a medium-high fodder preference of diets with 0.2
and 0.4 g/kg SEP ( P<0.05). 2) Compared with the control group, the average daily feed intake and final
body weight in experimental groups increased significantly ( P<0.05) , and the average daily feed intake and fi-
nal body weight in 0.2 and 0.4 g/kg SEP groups were significantly higher than those in 0.2 g/kg SS group
(P<0.05). Compared with control group and 0.2 g/kg SS group, adding 0.2 and 0.4 g/kg SEP significantly
increased the average daily gain ( P<0.05), and significantly decreased the feed/gain ( P<0.05). 3) Com-
pared with the control group, adding 0.2 g/kg SEP significantly decreased the serum cortisol content ( P<
0.05) ; adding 0.4 g/kg SEP significantly decreased the serum noradrenaline content ( P<0.05). These results
suggest that the feeding effect of SEP is better than that of SS. The supplementation of SEP can increase aver-
age daily feed intake and reduced feed/gain, then improve the growth performance. The recommended content
of SEP is 0.2 g/kg under this test condition. [ Chinese Journal of Animal Nutrition, 2019, 31(9) .4262-
4269 ]

Key words: piglet weaned stress; SEP; fodder preference; growth performance; serum biochemical indexes
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