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1.0% Asp REfS 1 & 2% fit LPS Hill i S 850093 H
BN, RS TSR W, R R as
2% Glu X it 4855 )i ik 7) 7 5 B ( DON) 3 3 AF
WPHHRER A —EZMEMN, Fae &
P2 = 1Rl DON A M2 ) A4 - 341 H 1% 5 R AR}
F L, BORM ARG R I, AR R AR 1% Asp
2% Glu .35 2 i 1 O Sk 1Y A= 1 M e ry 4
il o AR ZH i B A 5E R W, R Asp KF R
1.3% ~1.5% .Glu 7K1 2.6% ~2.9% i}, 7] fi i B
WA AR A R T 2 5T 19 R A 5 1 1R R Glu
KN 3.2% ~3.5%5% Asp /KK 1.7% I, 4 e
WArRE R AR, i HLR) R DG PG U £ R AT A1 Asp
F1 Glu 78 % iz 3 F2 WP & Glu 5% Asp 7 2 2 1l il
Asp 3% Glu WU, X Hii7s % Glu 1 Asp AJ fE
R UIRetE E IR AENLAR N R E B E-, SR
T AR ASTE] Glu Fl1 Asp 7K ST X it 2 1) W 03 47 2% B
B L A AL A A R R S A A e U A A
FEMGE , I, AR T AR AR Glu #1 Asp
IKEXF W W5 A7 4 % B 4 85 I TE A= Ak FE AR AN R

AR R, DU O R S BE AT Glu A Asp
PR

1 #RER=E
1.1 Rgit

VEHL 35 H A E R — 024 28 (kxR xK) Wi i
o a2 L[ A B & & 12, K (1324
0.25) kg, BEHLAT R 6 N, BH T AEE, B
EE 1M, B SE . AR Glu F1 Asp /K435
BT R X B2 ( control group, NC 21 ) Glu il Asp
IK43 90 R 2.9% F1 1.5% , ik Asp 41 (low Asp
group, LA 4 ) Glu 1 Asp 7K F 4 5~ 2.9% Fil
1.3% , 5 Asp 2 (high Asp group, HA 4 ) Glu
Asp K050 2.9% F1 1.7% ik Glu £ (low Glu
group, LG 41) Glu fl Asp 7K F 43 5l N 2.6% Fi
1.5%, & Glu 41 ( high Glu group, LG #1) Glu Al
Asp KF-53 914 3.2%F1 1.5% , H 7 Glu 20 (highly
high Glu group, HHG 41) Glu #1 Asp 7K ¥ 433l Ky
3.5% M 1.5% , RIS IR LS E TR L3R 1,

F1 WBARAMREFRKE (RTFEM)

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

s 2f 5 Groups

Items NC LA HA LG HG HHG
JEB| Ingredients

%4k K & Extruded soybean 7.000 7.000 7.000 7.000 7.000 7.000
M1 Soybean meal 12.000 13.000 11.000 12.500 11.000 10.000
84} Fish meal 3.000 3.000 3.000 3.000 3.000 3.000
4k £ K& Extruded corn 33.000 33.000 33.000 33.000 33.000 33.000
%k Corn 33.000 32.600 33.900 33.000 33.900 34.000
Zil Soybean oil 1.000 0.950 0.850 0.900 0.850 0.850
HHTHE Glucose 0.500 0.500 0.500 0.500 0.500 0.500
R 245 CaHPO, 1.000 1.000 1.000 1.000 1.000 1.000
£ ¥ Limestone 0.500 0.500 0.500 0.500 0.500 0.500
BEh NaCl 0.400 0.400 0.400 0.400 0.400 0.400
FLiEH Whey power 3.000 3.000 3.000 3.000 3.000 3.000
TEWE Sucrose 2.000 2.000 2.000 2.000 2.000 2.000
FHBERR Citric acid 0.800 0.800 0.800 0.800 0.800 0.800
AL ZnO 0.300 0.300 0.300 0.300 0.300 0.300
/L REHE Choline chloride 0.100 0.100 0.100 0.100 0.100 0.100
i &R Lysine 0.685 0.655 0.715 0.670 0.715 0.745
HEZ MR Methionine 0.210 0.200 0.220 0.205 0.220 0.230
FR4 MR Threonine 0.240 0.230 0.260 0.235 0.255 0.270
{45 R Tryptophan 0.065 0.060 0.070 0.060 0.065 0.070




4 W BOE A AR [F) A 2R AR A Z R KT XHAT 4 7% B 8 400 0T A AL 8 A RN R & i A 52 T 1305
2R 1

WiH 215 Groups
Items NC LA HA LG HG HHG
£ 4 Multi-vitamins 0.040 0.040 0.040 0.040 0.040 0.040
A HLE K Microelements 0.150 0.150 0.150 0.150 0.150 0.150
KA AW Aspartate 0.320 0.070 0.570 0.200 0.260 0.310
AR Glutamate 0.070 0.130 0.500 1.000
i ffE Rice mill by-product 0.620 0.445 0.495 0.440 0.445 0.735
&1t Total 100.000 100.000 100.000 100.000 100.000 100.000
F /K Nutrient levels
T4 1L AE Digestible energy/ (MJ/kg) 14.61 14.61 14.61 14.61 14.61 14.61
HMLZE B Crude protein 17.16 17.16 17.16 17.16 17.16 17.16
£E Ca 0.70 0.70 0.70 0.70 0.70 0.70
B TP 0.58 0.58 0.58 0.58 0.58 0.58
HHE AP 0.33 0.33 0.33 0.33 0.33 0.33
#i4 R Lys 1.23 1.23 1.23 1.23 1.23 1.23
HEHE TR Met 0.68 0.68 0.68 0.68 0.68 0.68
2R Thr 0.73 0.73 0.73 0.73 0.73 0.73
B2 Trp 0.20 0.20 0.20 0.20 0.20 0.20
B &R Glu 2.9 2.9 2.9 2.6 3.2 3.5
KAHR Asp 1.5 1.3 1.7 1.5 1.5 1.5

LA WL A A EE T 72 AR 424 The multi-vitamins and microelements provided the following per kg of diets : #Hf#& nic-
otinic acid 50 mg,Z & pantothenic acid 5 mg, iR folic acid 2 mg, =¥ Z& biotin 0.2 mg, VA 10 800 IU, VD, 4 000 IU, VE
40 IU, VK, 4 mg,VB, 6 mg,VB, 12 mg, VB, 6 mg,VB,, 0.05 mg,Cu 5 mg,Fe 80 mg,Mn 3 mg,Zn 85 mg,Mn 0.1 mg, Se

0.3 mg,

1.2 AFEE

AGRIS 7E B BE B Ak A S 5T BT Sl
TSR B AT, 2B R 2% 4R M R I,
AN ] P AR | 2Lk AROK A L AT 5 55 ]
I, JT4% R 37 b o 1) 77 45 TR e i ik 6 0 2 Ay
X5 A B AF RS A R AROKRTR B B ke
M, R R R B A AR X PR RRIE Y TR IR 5
X TR B S TN E e . IR 21 d,
1.3 MELREFE
1.3.1 #¥ERREn I

FrFRil i g i G, B A BEVLIE R 6 k5%, 3t
42 KM A5 24 h 5 PRELSA T 6 &, AT B 5
] I RPN 1 1 = T G R 1
JE TR E , SR E R EGE LU AR HA .

W ERE( ) =EER(g)/
[AFHETE E (kg) x10]

1.3.2 I3 A= Ak 48 04 A6 0

T 5 56 5 TR R T WA 2 T R A T

KM% 10 mL,3 000 r/min.4 C &> 10 min,
-20 C¥RAfE, H CX4 B4 [ 341k i ( Beck-
man 23 A, FE ) W2 13 8 & (total protein,
TP) . % [ ( albumin, ALB) . JR 2 % ( urea nitro-
gen, UN) Fij % B ( glucose , GLU ) Fll T ¥l = g ( tri-
glyceride , TG) & &, W Jy 44 B & (e o
A T ARSI ) A U 2R 1T
1.3.3 MR & AR

K FH g 5K H 58 W B U 72 (enzyme linked im-
mune sorbent assay , ELISA ) ¥ ( /8 5L /& 7 B 1 4 [
BRIT A A PR TTAT 20 |) ) D2 1M 7% P B 5 & (insu-
lin, INS) | JB /& Il B% R ( glucagon, GC) , H M &
( gastric inhibitory polypeptide , GIP) . Jif &5 IMLBH 2=+
ikK—1 ( glucagon-like peptide I ,GLP-1 ) A K
# (growth hormone , GH) DL M Jjik 5 ZAEAE K A+ -
I (insulin-like growth factor I ,IGF-1 ) i) & &,
N 5E J7 14 I BLISA 70 & (9 at i 2R ) 7
WEFERT ) BRAE UL A T
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1.4 HURZIT A

JIF A 045 H Excel 2010 %74 3 47 5 4 3% 3
K1 SPSS 18.0 % F H Y B [ 2K J7 22 43 #r (one-
way ANOVA) #1748 51 ¥, 22 57 i % % J] Dun-
can [ AT 2 5 LU, B5Hi LAF- 3908 bR i 3
7, LA P<0.05 15 22 5 0 2 MR W bm o

2 # R
2.1 (AMRAE Glu 71 Asp /K EXHFIE R EIEHD
=41

w3 2 i, AR AS B Asp 7K S X5 0 BiE
FEHC HFIEFE %50 JOIE 5 B L) B R A TE
0 ( P>0.05) .

&2 AIRARE Asp K EXFEIREIHBHIR M

Table 2 Effects of dietary different Asp levels on organ indexes of piglets %
i H 2H % Groups PE
Items LA NC HA P-value
L JEFE 4L Heart index 0.52+0.02 0.54+0.02 0.55+0.01 0.647
FFHEFE %X Liver index 2.73x0.11 2.55%0.09 2.56+0.04 0.300
MELIEFE %X Spleen index 0.22+0.01 0.21+0.01 0.20+0.01 0.481
B [ FE %1 Kidney index 0.47+0.02 0.43+0.02 0.44+0.03 0.371

[R5 A B AR A /NS R RO 22 5 1835 (P<0.05)  AHIRIBE 7 BE 7R 22 5 A k3 (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.

Nz 3 PR, AN [R] Glu 7KSF- X5 4746 O k48
B0 A 8 TRE LA B A S T . 3

i ( P>0.05) .

&3 ARAE Glu KFEXHFHE R EIREA M

Table 3 Effects of dietary different Glu levels on organ indexes of piglets %
i H 4151 Groups J 3
Items LG NC HG HHG P-value
L EFE EL Heart index 0.54+0.02 0.52+0.02 0.54+0.02 0.53+0.02 0.862
FFAEFE %L Liver index 2.55%0.09 2.54+0.09 2.76+0.18 2.75+0.18 0.569
LAk FS %% Spleen index 0.21+0.01 0.26+0.03 0.23+0.02 0.22+0.02 0.300
B WEFE %% Kidney index 0.43+0.02 0.47+0.02 0.49+0.04 0.45+0.00 0.340

2.2 fAMRAE Glu 1 Asp 7K F3H{F3E M5 £ 4L
S FR AU 2
e 4 FroR, WA AN TE] Asp AKX AT 5 i

=4

i TP,ALB UN . GLU & & ¥ LB E® (P>
0.05) ,LA 411 NC 41 1.7 TG & & & &K T HA
4 (P<0.05) ,

TR Asp 7K T XF 755 I 7E & AL R AR B 20

Table 4 Effects of dietary different Asp levels on serum biochemical parameters of piglets

=] 205 Groups P

Items LA NC HA P-value
MEEE TP/(g/L) 57.98+1.70 58.83+1.77 59.33+1.37 0.840
H#&EH ALB/(g/L) 41.42+1.97 41.28+2.25 37.67+0.45 0.323
JRZ A UN/(mmol/L) 3.48+0.41 3.99+0.52 4.03+0.69 0.742
B GLU/(mmol/L) 5.00+0.22 5.72+0.33 6.60+0.98 0.211

HIl =W TG/ ( mmol/L) 0.47+0.05" 0.47+0.04° 0.72+0.07" 0.009
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W2 5 Ui, RS [R] Glu 7K S XA 5 1 37
TP A1 UN &8I F %W (P>0.05) , LG 4 Ifi i

ALB &£ B E{% T NC 441 HG £ ( P<0.05) ,LG

20 HG 4 I 7% GLU & & 2 #{X T HHG 4 ( P<
0.05) ,HG %1 1 HHG 4 1% TG & /& B &K T
LG 41(P<0.05) .

R5 ARAE Glu K FXHFH I E E X IEFREIZ NG

Table 5 Effects of dietary different Glu levels on serum biochemical parameters of piglets

RE| 4151 Groups P

Items LG NC HG HHG P-value
MEEH TP/ (g/L) 58.28+2.09 58.83+1.77 54.03+1.29 56.24+0.16 0.509
HEH ALB/(g/L) 38.84+0.77" 41.28+2.25" 41.00+0.79° 35.95+2.63% 0.045
JR 2 & UN/(mmol/L) 3.79+0.38 3.99+0.52 3.54+0.25 3.06+0.27 0.358
% B GLU/(mmol/L ) 4.88+0.18° 5.72+0.33% 4.70£0.17° 6.61+0.90" 0.039
Hih =88 TG/ (mmol/L) 0.63+0.07° 0.47£0.04%° 0.54+0.04° 0.42+0.03" 0.045

2.3 {ARAE Glu 1 Asp 7K F 3t B 94 4F 3% I 75
HESENZI
2k 6 Ui, WARASE Asp 7K XHAT 54 15

1 INS .GC . GLP-1 .GH L) & IGF-1 &&=t &
20 (P>0.05) ,HA 4117 GIP & W %K T LA
2H (P<0.05) ,

&6 fARAE Asp K FEXFREMF MRS EH M

Table 6 Effects of dietary different Asp levels on serum hormone contents of piglets

i H 2H % Groups P 1Y

Items LA NC HA P-value
J#E 5525 INS/(mIU/L) 7.86+0.17 7.72+0.22 7.140.46 0.252
JE s B2 GC/(pg/mL) 115.42+1.53 145.03+9.88 161.14+22.09 0.195
B & GIP/(pg/mL) 87.09+4.34" 74.10+3.18* 69.18+7.81" 0.089
JHEE M AE R RERK- 1 GLP-1/(pg/mL) 217.06+16.78 211.13+13.68 202.07+17.53 0.805
AR ZE GH/ (ng/mL) 1.03+0.11 1.04+0.12 1.13+0.11 0.788
RS EFEAKRF-1 IGF-1/(U/mL) 8.95+0.59 8.24+0.58 7.63+0.65 0.337

W 7 Wi FRCARTE Glu 7K SFXHF5 i
GIP GLP-1 DI} IGF-1 & & K F & W (P>
0.05),LG 41 f1 HG 41 il 7% INS & & W 3 & F
HHG 41 ( P<0.05) , Il ¥ GC 7 & it 5 Z W 4f

M, LG 1 HG 417 GC & & . &K T HHG
ZH(P<0.05) ,LG 41 H1 NC 4175 GH & & i F K
F HHG 4 ( P<0.05) ,

®7 FARAE Glu KFEXHFHE M FEHES BN

Table 7 Effects of dietary different Glu levels serum hormone contents of piglets

WiH 2H 51 Groups P

Items LG NC HG HHG P-value
JEE 55 % INS/(mIU/L) 8.12+0.22° 7.72+0.22® 8.46+0.13° 7.23+0.50" 0.036
R ISR GC/(pg/mL) 133.26+4.13"  145.03+£9.88"  129.66£6.51"  171.24+23.89" 0.120
B % GIP/(pg/mL) 75.19£2.24 74.10+3.18 78.09+5.48 76.28+2.55 0.888
JEE MAEZERERK- 1 GLP-1/(pg/mL) 232.22+10.26 211.13+13.68  231.16%12.93  221.36+22.17 0.703

A K% GH/(ng/mL) 1.13+0.09" 1.04+0.12° 1.16+0.13" 1.52+0.15° 0.065
B EARKKEF-T IGF-1/(U/mL) 8.80£0.46 8.24+0.58 9.31+0.62 9.19+0.36 0.490
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3.1 fARAE Glu #1 Asp K FEIHFHEBEIBHMN
A

AR R O N IE AR R Y A R, 2 R B
P HLORf R A EDURFE A BRI E O BT R
TE R AL AR FR IR I 2% 19 Glu X4 B B A W3 1
TRYVERT . S0 1 AT B gE R B, Glu X B
B E TR A A B — R R AR, A
WIS AR A [F] Glu Fil Asp 7K X5 414 4% 8% B
TEBITE W E R, v BE R AT N 35 H ik,
MRS E A B S C o, WIEIE® & & , kR X
Higm Ak
3.2 fAMRAE Glu F1 Asp 7k F Xt 4F 5 M ;5 £ &
FEHR A BN

L3 A= A48 B 32 1A KT B 2, AT
WML A 35 % AR A AR AL RE A M 0, Rl v
ALB 5 5 (19248 4k ] 142 I LA 9 B 5 A
AR M GLU & 8 76 9 B DA K Ry 8T
o B g s AR B AE O R LR PR
xR TG HiEs 5 HEEEN A R, & A
M EZ 2 —" ) AR O B g R W R AR
Jn 306.64 mg/kg B4 24 B i 0T KBRS ALB &
IR EA —ENEN, R ET RN,
TR HR IR N 2% 19 Glu BE % 1 3 % ff v T X it 7
Rk iim g GLU & & T . A Ee i, T fR
Asp FKV-H 1.7% 0, 2 FEAR T 1% TG 7 i 5 1]
K Glu K2 3.2% ), W25 & T 1T ALB %
B, BEBILT GLU M TG & &, HRASK %
BT ZE 00, Y Glu /KN 3.2% 5% % Asp
KR 1. 7% B, XA K R 2 A VR X T
RESZ RN Glu F1 Asp 1 HILIA 51 22 i i RE 9y I
Koo A Ak, 2 R i 4 BT (R R AR HE ALK
Tk,
3.3 fAAE Glu #1 Asp K EXF{F3E M5 M=
SEMNHIE

GIP 2 7E B J5 B 0 F LA M BRI 3R, vl 3
SER TR A BE AR Y INS B B 43 W [R] B R GC
()53 0, JE 22 B HE 25, 00 B W % 3h A S R oy
Wt AR b B R Asp KPR FEE LT
GIP & &AL, A RE = ar Inr s £, EK
PERE 5 I GIP & &% —8., £ —EuHEN,
Glu 1 LIAE A {5 (85 5 40 i 43 i INS'™ | 2 3%

IR TE FE A JE R R R R AN 1% 59 Glu, i
i GH i & m A, M Glu
IKF-H 3.5% I, AR T L3S INS & & 22T
T GC M GH i, ik 52 i B g 4 B
—5, AR R 5 Matsunaga %5 B 5 25
SN, UL IR Glu 7K P 1 T T RLAR BE LA
N GH Y43 , BRI GLU A1 INS 54,

4 4 it

@ TFARATE Glu F1 Asp /K FXFAF 55 4 B 75 48
TG S

@ T Asp KN 1.7% 0, B3 AR T 1L
TG &8, T Glu /K- 3.2% 0, B & ThiE 1 i
7 ALB &, BRI T L GLU A1 TG & &,

@ K& AL Asp /KF AT LT GIP & &
FEAR, AR Glu K P 3.5% i, FEAK T if 35 INS
e, THE T Y GC 1 GH & &,

i

SRS rp [ Bk e R Al AR 2SI BT 8 SR BRIk 55
HD R ARG 9K T 5328
SE
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Effects of Dietary Different Glutamate and Aspartate Levels on
Organ Indexes, Serum Biochemical Parameters and
Hormone Contents of Piglets
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(1. Key Laboratory of Agri-Ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese
Academy of Sciences; National Engineering Laboratory for Pollution Control and Waste Utilization in Livestock and
Poultry Production, Hunan Provincial Engineering Research Center for Healthy Livestock and Poultry Production
Scientific Observing and Experimental Station of Animal Nutrition and Feed Science in South-Central
Ministry of Agriculture, Changsha 410125, China; 2. University of Chinese Academy of Sciences, Beijing
100039, China; 3. Department of Animal Science, Hunan Agriculture University, Changsha 410125,
China; 4. Guangdong Wangda Group Academician Workstation for Clean Feed Technology Research and
Development in Swine, Guangzhou 510663, China; 5. College of Animal Science of South China
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Abstract: The aim of this study was to investigate the effects of dietary different glutamate and aspartate levels
on organ indexes, serum biochemical parameters and hormone contents of piglets. Forty-two healthy crossbred
weaned piglets ( DurocxLandraceXYorkshire) were randomly divided into 6 groups with 7 replicates per group
and 1 pig per replicate. Dietary glutamate and aspartate levels in the control group ( NC group) were 2.9% and
1.5%, respectively; and dietary glutamate and aspartate levels in other groups were adjusted to 2.9% and 1.3%
(LA group), 2.9% and 1.7% (HA group), 2.6% and 1.5% (LG group), 3.2% and 1.5% (HG group) ,
3.5% and 1.5% (HHG group) based on NC group diet, respectively. The experiment lasted for 21 days. The
organ indexes, serum biochemical parameters and hormone contents were measured at the end of the experi-
ment. The results showed as follows: 1) dietary different glutamate and aspartate levels had no significant
effects on organ indexes of piglets (P>0.05). 2) The serum triglyceride content of LA group and NC group
was significantly lower than that of HA group ( P<0.05), the serum triglyceride content of HG group and
HHG group was significantly lower than that of LG group ( P<0.05) , the serum albumin content of LG group
was significantly lower than that of NC group and HG group (P<0.05), the serum glucose content of LG
group and HG group was significantly lower than that of HHG group ( P<0.05). 3) The serum gastric inhibito-
ry polypeptide content of HA group was significantly lower than that of LA group (P<0.05) , the serum insu-
lin content of LG group and HG group was significantly higher than that of HHG group ( P<0.05) , the serum
glucagon content of LG group and HG group was significantly lower than that of HHG group ( P<0.05), the
serum growth hormone content of LG group and NC group was significantly lower than that of HHG group
(P<0.05). It is concluded that dietary different glutamate and aspartate levels affect serum biochemical param-
eters and hormone contents, while has no significant effects on organ development of piglets.[ Chinese Journal
of Animal Nutrition, 2018, 30(4) :1303-1310 |
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