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4 SRR RE A RO B A R G T R
EFEERE S A R 2 0 L S 4 R A R R
(mTOR) {5 53 ™ %, ST X Le 5, A1 4
I R P S TR IR A S R X R 7 T AR A
MR O 2= — B PR . Bt A
SR A AR 72 AR 7T IE A SR A IS 4 A
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1 #MR57A=%
1.1 BTHEARBEE

AR KL Y 45 2 B Lin 50 (9 073k, B 0k
W5 15 FE T AR R I 7K 2 20 % A9 AH X BE , SR 5 %
FO E AR A F Gl EE 23 ~ 28 °C, M X E
68% ~85% ) T I 2 Tl ML 3R = B e 1) B T
VR R T W v 25, f A R B 2R
LR, A G RE A A AR AR A Y Y
A R A B ORI 7 R R AR IR 1

®1 BETARMEMARTEASENSE

Table 1 Mycotoxin contents of contaminated and basal diets mg/kg
5 WHIRAR B FORAEMI  RihEEE mekgx RSEEB T2Hx
Items AFB, ZEN oT DON FB, T-2 toxin
Kyl fR Detection limit  0.05 x 10~ 0.01 0.50 x10* 0.10 0.05 0.10
FeprE .
LR 0.82 3.60 x 10~ 1.00 0. 60
Basal diet
S PR
BREAR 0.62 %10 0.57 11.39 x 10~ 3.00 2.00

Contaminated diet

1.2 Rz 5kt

U e P 00 i A (55.0 £1.5) kg #Y
CROxRT TR H LA 20 Sk BEHLY N 4 4,
3 ) G R L Y R Al AR AR (R IR ) | R A R 2 ik
FEARAL PR IR AR AR (R AR AL ) CHS N 1% RS R
PR 1 % 7 R KR ORS 2 RR A1) S N 2% 45 & IR 1A 5
R (SEARA) , BH 5 ANEL B EL L K
Mo FERE R T ) 2 I NRC (1998 ) 4% 19 & 57 5
B A E IR 20 A i g 7 L5
PG IR, f I 60 d JE fE S

1.3 MEiERSHE
1.3.1 AKMERENE

BRI T Ui AN 25 R, ) Bk IR A A I FR
HIFIO R B H g BIOILEE , 10 sk R A )R T A6 1
ORI WG PR H I E P H R E R
FURLE L .

1.3.2  MESSHEEA & DL EST A i/

FT AT 7 A0 8 S 5 S B AT R RE I, 40 0
JHFIE R 0B, BRI SR B . IR 48 B0 T
AU

R85k (g/kg) = WEAF 40 %) 5/ fR H

W3 em K I, SR TR PR 1 AR I il
TR AN — PHEL(HE) Jet, fil4E IR A o
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Table 2 Composition and nutrient levels of

the basal diet ( air-dry basis) %

I H Items
JER} Ingredients
F 2Kk Corn 62.25
Z ok Soybean meal 16.79
%4k K & Extruded soybean 8. 00
ff15; Fish meal 5.00
7 %k Wheat bran 3.00
=il Soybean oil 1.74
Wik Kl Premix" 1.00

0

0

0

0

& Content

£ ¥; Limestone .98

iR 455 CaHPO, .78
3k NaCl .37
AR Lys .09
43t Total 100. 00
#F7K S Nutrient levels”

iHikfig DE/(MJ/kg) 14. 23
HEH T CP 17.39
KUK > Ash 6.77
% Ca 0.80
M TP 0.63
ARWE AP 0.40

VWUR KL A B T 58 47 K 2 44 The premix provided the
following per kilogram of the diet:Cu 4.4 mg,Fe 70 mg,Mn
8.0 mg,Zn 44 mg,10.12 mg,Se 0. 09 mg, VA 1 700 IU,
VD, 180 TU,VK 1.7 mg, VB, 0.9 mg, VB, 2.6 mg, {2 ni-
acin 9. 0 mg, 7 fi pantothenic acid 12 mg, 4= ¥ Z biotin
0.09 mg, fig folic acid 0.5 mg,VB,, 0.013 mg,

DAL RE S BB A RO Y S A, At A s
{d, DE, Ca, TP, AP were calculated values, while the oth-

ers were measured values.

1.3.3 I3 AEALFR AR 2

FE ST 1 R, I R0 S I8 B IR AE F TG R
AT IEFRE IR M 10 mL/ 3k, K I % % & 15 min,
B0 (3 000 r/min, 20 min) 4355 IV , 43 2% F Ep-
pendorf 45 H 4 CLRAF, SR 5 3% 2 W #oi folk AR 2
R 7 T8 LR %A, Beckman A ]
CX4 A4 [ 3 il ¥ AE Ak 43 B A A7 17 H & E
(ALB) S8 M (TP) 4% i (GLU) & it K FLIR
Jii &0 (LDH) (& N 5% 2 [ (ALT) \y - & & Bk
g M (y-GT) TH R AE o
1.3.4 I B

PRI 53 A A (/& A %¢ HL = 2400 ) #6471
i NUR Ve N W b ST A AN SN IR (= D= A

FR L 20 U 40 L L AR B A4 44 %o (L HP TR 40 it
2 AL r P I A4 246 ) (L | 2T 200 B | i 2T 2R
I o 120 E R O 18 20 20 M A B T 4 21 4
L 2T PV R L 20 A0 R AR A B R P2 i
A A BRI 0T /N AR A A
1.3.5 Hrasirie

L33 768 AL P B AL B (SOD) A4S b H Bk i 4
LY ( GSH-Px ) 7 14 SR FH 3 770 8 A 0, 18 751 6
Frg at Y TR ST
1.3.6 (RS E

PH,;5 i 1 pHy, s 73 B 7E JE 52 J5 45 min 1 24 h
IR, SR pH T, B4k 4 A BIEEE 3 ~ 4 ]
AR ALN, i sk pH; A : TRESEJG 1 ~2 h (N
11, B A 25 G A 5 Fe K WLEE R -8 F %
Fh  EENIEFECIRAME T (ORMIERICES T
SCEAMEAL ) X HR 5 43 A £ Lo AR (A AR TE D)
HEAT EVT 2 5 RS < 4 J 5 T TG ol B 2 45 5 A
ARAILEE 10 cm, H C — LM — 3 BRI TF 1700 22
RIA ST 53 WU AR B AE 555 1 IEAE: & b3
R LAY RS BT 1, BT 4 C W20 24 h, {56 il
NPPC #r i b o b A7 R B S04y, i E 3
TR 5 ROK 7 BUS e K WL, R 35 kg 1 HF &
PO A O KWL, SE RO R R
FEFREE (W,) , FRH A RE A PR & Wi 25 4 Y, TR 78
S K T I i B AR IO, 78 7% 45 min, B AR I
HF 2= 76 KA B AL, 30 min J5 PR R REFR E
(W) AT

BAZ(% ) =100 x (W, = W,) /W,

1.4 HESHIT5H

RIS H R F SPSS 17. 0 GE i1 4K {4 2F 17 B 1A
Z )7 2243 B F Duncan [K 3£ LA, DL P <0.05
h2e 5 VR E . IR B LU A+ B o iR
Fn.

2 & R
2.1 FRERBRMERBRMAREEHERNFTIEE
KRR

H12¢ 3 Al 1, S0t BRALAR BE , R A8 4 3 IR K
HOPYHBEEMEYHRETEEEREM(P <
0.05) AHRIRA AT IR 5 %2 HAM 0%
PEZESE (P >0.05) , R UL M A IORS 2 0L 24y
IR ARESE w5 5 AL R B -2 H 4 J A0 2 H
REH, SAERELZERARE(P>0.05),
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Table 3 Effects of Arg and Glu on growth performance of finishing pigs fed a contaminated diet

tH ORI wAR R A Ei B AMRHA

Items Control group Contaminated group Arg group Glu group

th T Initial weight/kg 56.06 +1.68 56.66 +1.42 56.70 £1.87 56.22 +1.71

K & Final weight/kg 96.08 +2. 23* 90.24 +1.88" 90.52 +2.39" 90.98 +2.34°
¥ H HE ADG/kg 0.67 £0. 04" 0.56 £0.02° 0.56 £0.03° 0.58 +0.01°
-2 H % ADFL/kg 2.31+0.01° 1.82 £0.06" 2.08 £0.04"™ 2.11 £0.02®

¥} 5 I Feed/gain 3.68 £0.20 3.65+0.13 3.68 +0.01 3.84 +0.03

5 Bl JR AR AN ] 5B 3R 22 53 35 (P <0..05) , MR s F RN Z S A3 (P >0.05) . T,

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

letter superscripts mean no significant difference (P >0.05). The

2.2 FRBRMERBRYAREEN
R 75 5 $0 A0 BT RE S 25 F B 32 0
H1E 4 R, S0k BREH AT EE, BR 10 B I

R HH BB 3

same as below.

SETFE EREHOR 2 F I (P <0.05) . A4l
Y 5 5 A 55 R 4 2 4084 7
B E M (P <0.05) 5 {EL , Vi HIH 220 0 75

FREOA 52 B 78 A MR 52 el A1, 25 78 21 1 T U 4 2 TR HR 3 B P U A 40P AT RS2 (P >0..05)
F4 BERTE SBNAREE ARG ERE RO

Table 4 Effects of Arg and Glu on visceral indexes of finishing pigs fed a contaminated diet g/kg
gE| Xif HE 2 HAA RRA HRRA
Items Control group Contaminated group Arg group Glu group
O EFE %L Heart index 3.519 £0. 147 3.468 £0. 124 3.344 £0.173 3.740 £0.276
JFE$8 %% Liver index 15.494 £0.071° 17.585 £0.999° 16.768 +0. 454 15.168 +0.273"
B i $5 4 Spleen index 1.675 0. 067™ 1.376 £0.068°¢ 1.543 +0.415 1.703 0. 480"
W F8 % Kidney index 3.158 0. 087" 3.358 +0.078" 3.207 £0.152% 2.857 £0.117"

LR B W B BRI (B 1) . 5
Xof R ZEL R Eb , 2578 AL 40 A HE 51 TG RO, 40 A )
WREL A R R IR AE . 45 2 R 20 T 40 Mk 91 B2 C TF
WL RN, {EL 2 %5 7R 4 AT A T 9K B 400 3K B B
B, KERAZMIERAHE
2.3 REBRNASBRNEARSETHEARNEERE
1 75 & IS R A B N

5 T, S5XF R4 e, %5 78 41 3
v-GT ,ALT | LDH {§ 4 il GLU & & 34 Jin, H o
y-GTif M i 7+ & (P <0.05) , 1fif ALB fil TP &
HIE NRE(P<0.05), 5EBHAMIL AEARA
ALT 1 LDH 5 1 i E R (P <0.05) s TS INAF 24
T Xof 8 0 ) R e S UL ¥ 2 Ak 4 A S 1) R T 2R
REF(P>0.05),
24 REBRNSESRNARETHEARNEEE
iepI A

1 6 RN, 550k AR ZH A BE, % A0 4 I VR A

N

i 2= e Sl [T 1 O R = A S 2 1 O o = A
SR LT A0 AR P2 /MR R R L I 2T
FLT A E0CE A BT R, L op P 38 21 40 i i FR
TREIRF B E K- (P <0.05) , 7381, 1/ B
WEFFE(P<0.05), S, KR
P4 L T 3 B RN Hb ] (R A0 A 2 X 25 T
(P<0.05) ; 8R4 H [RE A0 E 43 b P34
20 L AR P28 /ISR AR R I T IR s AR
BETFRE(P<0.05),
2.5 REBRNMASBRNARSETHEARNEER
MELIEIRAIE I

7 AT, SXTRALA e, B AR 4L I v SOD
MR E TR (P <0.05) , S5&FAM, A EA R
24 GSH-Px i P i # 4 & (P < 0. 05) , 5 I [A] B,
A R 4 SOD il GSH-Px JE M & % J} &5 (P <
0.05)
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Fig.1 Effects of Arg and Glu on liver morphology of finishing pigs fed a contaminated diet
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Table 5 Effects of Arg and Glu on serum biochemical indexes of finishing pigs fed a contaminated diet

Wi popitcEicl AR N E BHERA
Items Control group Contaminated group Arg group Glu group
vy - BB HE v-GT/(U/L) 53.74 +3.18" 66.12 +4.65° 62.39 +3.07" 58.82 +2. 94"
RN ALT/(U/L) 63.20 £4.24%° 67.04 £2.16° 54.92 +4.61° 63.28 £3.96"
M ALB/(g/L) 42.87 +1.08" 38.00 £1.35° 41.07 +1.06™ 40.53 +1.43®
PRF A UN/(mmol/L) 5.91 0. 75" 6.18 £0.85® 6.54 £0.56™ 6.82 +0.55"
MEH TP/(g/L) 72.74 +3.00° 66.76 +0.58" 68.44 +2.23" 69.38 £2.57"
AL S M LDH/ (U/L) 50.82 £3.08" 56.09 £2.97° 44.97 4. 06" 52.36 £2.85%
%55 GLU/ (nmol/L) 40.80 +0.45 43.20 £3.08 43.00 =4. 60 43.50 £6.22

2.6 BEBRMEIBNARBLTRARGFIEE
P i Jo B 2 i

H1 3% 8 a0, B & K J1 81, B AR 4L LA
PH.5 o PHay 8 B AT SOV 20 I LA S A A
SRR AL S BT [ B, L %t 3E R R
20.22% (P <0.05) o A5 BRI B0 ae A0 21 B 2%
TR (P <0.05), Him TXIRA (P <0.05) . #hn
A TR A B A R A .25 (P >0.05)

3 3 i
3.1 BREBTNASEBENARSTHRARNEEE
K BE BRI

B R B 20 B R e T A SR B AR Kk g

T ARG 2 ROk, B A R S A T
FEBEARE PFYHGEMPFYAREE, A
FEGHR AR AN T A R RR s AR, (HA R A AL
e AL A RYERE. M FEOL T, BRI AR
ME A FOKFRES R s YR KPERERY T B, & 2%
TR 114 o S RIS T 74 - o 2 52 0 Bl ) A K P RE 1
HINR, Eﬁiiﬁyﬁqﬂ%ﬁbﬂl%ﬁﬁﬂﬁﬁ2%%}ﬁﬁﬁ
YR BEE A RS AL R PR R 42 i 9 L IR W] B R 2 %

AR e W AR Pk 22, R E R i Sh P B R B, R
KRBT H LA B R RO B, W RE R R 7 R
FEAR T 3 IE M R 2 1 S R AR RO B — 1Y
A TN A R B AT R R A RE AR DR B B R R X
HE 8 £ A P RE FO) 7T R I
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Table 6 Effects of Arg and Glu on blood routine of finishing pigs fed a contaminated diet
it H pagiice) HH K AR B AN
Items Control group Contaminated group Arg group Glu group
SE) ke » » X
13. +0. 12. +0. 15. +0.115° 12.167 +0. 4
The number of WBC/(10° L) 3.600 £0.537 733 £0.353 5.700 £0.115 67 £0.467
YW ONER e
.167 £1.302 .450 £2. 251 . +4. 74 . +0.572
Percentage of LYM/% 66.167 £1.30 65.450 £2.25 55.900 +4. 745 66.975 +0.57
I Vi JAN
IR AL 5 b 4.400 +0. 334" 4.080 +0.280° 4.850 +0.287" 5.000 0. 071"
Percentage of MO/ %
M7 4 /
PR 27 L 30.080 £2.373% 28.400 £1.301° 37.933 £4.567° 28.350 £0.222"
Percentage of GR/%
R B 24 Jif £
A (R 0 8.725 £0.411 8.167 +£0.088 9.125 +0. 940 7.475 x£0.287
Absolute value of LYM/ (10" L™")
T [/ 240 ff 265 T b b
0.550 £0. 065 0.575 £0.025 0.700 +0. 032" 0.580 +0. 020"
Absolute value of MO/ (10’ L")
57 240 i 248 s
PERLAI AR 0 1 4.325 £0. 368 4.125 £0. 320 4.900 £0.200 4.050 £0. 380
Absolute value of GR/(10° L™")
21 40 i i
R 2 1 7.097 £0.292 6.673 £0.018 7.518 £0.596 7.253 £0.705
The number of RBC/(10° L)
Q P =N
LT 1 B 126. 400 +4. 895 124.000 2. 041 127.500 9. 743 124. 667 +8. 333
HGB content/( g/L)
ZIAHE LA HCT/ % 33.920 1. 541 39.925 +2.411 44.060 +4.. 734 42.125 +3.500
-1 240 ff (AR MCV/fL 58.800 +0. 490" 56.000 +0. 548" 56.000 £0.913" 58.600 +0.678"
ST L 240 M 1 £ R
318.500 +3.428 310.667 £11.865 317.400 £2.619 319.750 £1. 315
MCHC/ (/L) * * * *
LTI AR 53 7 55 B RDW/ % 15. 540 £0. 569 16. 140 0. 443 15.720 £0.574 14. 540 =0. 759
-2 1/ MR AR FR MPV/L 10.700 £0.270® 10.350 +0.087° 11.050 £0.409®  11.520 £0.415"
1/ EFR PCT/ % 0.300 +0. 023" 0.437 +0. 058" 0.370 +0.014™ 0.307 +0.021"
x7 BEBRMASESBRMARETARNEEERSLERNIZNE
Table 7 Effects of Arg and Glu on anti-oxidant indexes of finishing pigs fed a contaminated diet U/mL
e papilcti:| wHAH K AR BARHA
Items Control group Contaminated group Arg group Glu group
HAEALY B L EE SOD 38.50 £3.61° 19.50 0. 89° 25.00 £1.15" 35.75 +4.13%
R ‘.j./::‘
LKL A 390. 628 +2. 786" 384.639 +2.338° 413.036 +4.351" 400. 283 +3.347"
GSH-Px
3.2 REBRNMASSRMABETRMRMNGRE  FHEC" SRR . 7EAKE b, 528 R

i 25 45 2R 22 1

25 45 B SO IDE A B, S 4 56 2l ) 5 O 26 119
FoE AR Z WE, BT &R SR E
A LEAE FL AR E E o Sh W UL ), 52 460 U 4% 3 4 vl
DA A A e 45 L b 2 M 2 AE o R, e A
FEROR T AT 5 W — IR AR . A B
WIE B T R AR AR PN BEAE 5 MR T IE | VPR A5

e M R U IS DA 38 2, SO0 I U A T
190 5 T JEE 7 £ 2 A4 4 LA R A PR e A, B 45
k. REMEC SIS, A AR BB v EA
JEAT R, X2 5418 AR pL ik
o A AR A B AR o FEAS I TP SN 2%
AR BRBE 0 Xk I | AL R S B S 3 Y R 3
BOR o AN 1% K5 2 A BEAS 19 PR 47 4 A 2
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ENGiEE i
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Table 8 Effects of Arg and Glu on meat quality of finishing pigs fed a contaminated diet

i H Xf BRZH AR HaARH HAMRNA
Items Control group Contaminated group Arg group Glu group

PH.5 min 6.65 +0. 14 6.47 £0.11 6.34 £0.12 6.36 £0.10
pH,, . 5.82 +£0.06 5.76 £0.07 5.85+0.08 5.75+0.07

A {6, Meat color 2.90 £0.29 2.50 £0.27 3.17+£0.17 2.80 £0.20
KIRAT DL PE4) Marbling score 3.13 £0.24 2.50 £0.31 2.80 +0.25 2.60 +0.10
k3 Tenderness/ % 28.04 +0.62° 22.37 £0.75°¢ 30.33 £0.69" 24.22 £0.23°¢

# A% Cooking percentage/ % 42.72 £0.71 42.12 £1.08 44.06 £0.79 42.62 £1.06
%7K 77 Water holding capacity% 37.93 £0.72 39.26 £2.02 39.88+1.76 38.82 +£2.36
3.3 BEBRMAEBRXNARETAMRNEIEE DRI sh, FI, il (R e AL E & 1) 2 #8

I & 4 L8R A R N

I35 A B A AL TS AR 5 AR B R R BRTR
BEZVIM R, & R s YLK A AL RE 1Y &
AR, 02 I R BT FRLA 7T i T AR
I3 GLU & £ F1 LDH 3% 1 i % S5 i AL 14 7 31 1
WA B, 7E B AR R R BECR , AR 4L 1 T GLU
& M LDH 3§ %4 Br b J, masin 1% ks 2 i
REWS 0 35 A LDH (76 M | 28 fif 5 A0 3 Xoh 5 28 1l
IR v-GT Fl ALT 3 P4 02 Jz e JH- ik o A2 19
2 NEBEERR, TP Fl ALB &R — E R R
WIS 0 A5 I BE . K R AR 9T R W, B A K AR
% S0 L5 A AL $5 AR, 40 ALB TP & & & ALT i
PEAED 0 e AR TG b, B AR 4 I y-GT A
ALT 354 8 % 7+, TP 1 ALB & & 8 & T K.
Fh L AT L 2 AR % 1 A sh 0 A T 1 SR 2
FLR I I 2y £, I DR ] i phy 5 28 A A v
W R B, MR BIRE Y el o i A
FE B, EKRFREME Kk 5 R SR U
KRS EEE B, hILF R AIEH .. AR
K AN 1 % K R R % 0 2% A rh 8 TR R 1
ALY ALT it LDH {6 P 4 75, 1 45 20 R 1 28 i 3K
C N
3. BEBRMSEBRXMABRSTHRNEEE
iR E I 0k=A Y

L H R4 BT A 55 X6 I 9 21 240 B L 4
I /INBX 3 A4 IfiL 240 B 2R G A T ARG R 43T T 5 3
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Attenuating Effects of Glutamate and Arginine on Damage of
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Abstract; This study was conducted to test the effects of a contaminated diet on growth performance, visceral

indexes, blood routine, serum biochemical indexes, anti-oxidant indexes and meat quality of finishing pigs,
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and the attenuating effects of dairy 1% arginine ( Arg) and 2% glutamate ( Glu) on the damage challenged by
the contaminated diet. A total of 20 finishing pigs (Landrace x Large White) with an average initial body
weight of (55.0 £1.50) kg were randomly allocated to 4 groups which were control group receiving an un-
contaminated basal diet, contaminated group receiving the basal diet after mildew processing, Arg group re-
ceiving the contaminated diet and 1% Arg, and Glu group receiving the contaminated diet and 2% Glu, and
each group had 5 replicates with 1 pigs each. The experiment lasted for 60 d. The results showed as follows:
1) compared with control group, final weight, average daily gain and average daily feed intake of finishing
pigs in contaminated group were significantly decreased ( P <0.05), but the supplementation of Arg or Glu
could not increase the growth performance. 2) Compared with control group, liver index in contaminated
group was significantly increased and spleen index was significantly decreased (P <0.05). Compared with
contaminated group, liver index in Glu group was significantly decreased and spleen index was significantly in-
creased (P <0.05). 3) Compared with control group, serum vy-glutamine transferase activity in contaminated
group was significantly increased (P <0.05), and albumin and total protein contents were significantly de-
creased (P <0.05). Compared with contaminated group, serum alanine transarninase and lactate dehydrogen-
ase activities in Arg group were significantly decreased (P <0.05). 4) Compared with control group, mean
red cell volume in contaminated group was significantly decreased ( P <0.05), and thrombocytocrit was sig-
nificantly increased (P <0.05). Compared with contaminated group, the percentage of neutrophil granulocyte
and mononuclear cells absolute value in Arg group were significantly increased ( P <0.05) ; the percentage of
mononuclear cells, mean red cell volume and mean platelet volume in Glu group were significantly increased
(P <0.05), and thrombocytocrit was significantly decreased (P <0.05). 5) Compared with control group,
serum superoxide dismutase ( SOD) activity in contaminated group was significantly decreased ( P <0.05).
Compared with contaminated group, serum glutathione peroxidase activity in Glu group and Arg group was sig-
nificantly increased (P <0.05) , and SOD activity in Glu group was also significantly increased (P <0.05).
6) Compared with control group, muscle tenderness in contaminated group was significantly decreased by
20.22% (P <0.05). Compared with contaminated group, muscle tenderness in Arg group was significantly
increased (P <0.05) and significantly higher than that in control group (P <0.05). In conclusion, the sup-
plementation of 1% Arg or 2% Glu can alleviate the damage of organ, antioxidant system, and meat quality of
finishing pigs challenged by the contaminated diet. [ Chinese Journal of Animal Nutrition, 2013, 25(9) .
2101-2110]
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