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Effects of wet extruded and fermented soybean meal on
growth performance ,immune function and amino
acid digestibility in weaned piglets

ZHANG Xianglei' ,JIN Linghong®, YANG Jinyu®, TAO Shengxiang',ZHUO Ruhao',
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Abstract ; [ Objectives ] This experiment was conducted to investigate the effects of wet extruded and fermented soybean meal on
growth performance ,immune function and amino acid digestibility in weaned piglets. [ Methods] A total of 288 piglets weaned at 21
days of age with similar body weight and half male and half female were randomly divided into 4 groups with 6 replicates per group
and 12 piglets per replicate. The conventional group ( Con) was fed with conventional soybean meal, and 3 experimental groups
(WeSM1,WeSM2,FSM ) were fed with wet extruded soybean meal (2 groups) and fermented soybean meal respectively. On 14 and
49 days of the trial period,one healthy weaned piglet was randomly selected from each replicate for blood collection. On 47 to 49

days of the experiment ,feces were collected for 3 consecutive days to determine nutrient and amino acid digestibility. [ Results ] The
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average daily gain and feed intake of weaned piglets in wet extruded soybean meal group 1(WeSM1)and wet extruded soybean meal
group 2( WeSM2) were higher than those in conventional soybean meal group(P>0.05). Among them, wet extruded soybean meal
group 1 had the best effect. The ratio of feed to gain in fermented soybean meal group was significantly higher than that in
conventional soybean meal group (P<0.05). Compared with conventional soybean meal and fermented soybean meal, feeding wet
extruded soybean meal could significantly increase the apparent digestibility of gross energy and ash of weaned piglets (P<0.05).
Compared with conventional soybean meal group,the apparent digestibility of lysine, arginine, serine and aspartic acid in the other
three groups were significantly increased ( P<0.05). Among them,wet extruded soybean meal group 1 had the best effect. Compared
with conventional soybean meal group,the contents of free arginine,lysine and tyrosine in serum of wet extruded soybean meal group
2 and fermented soybean meal group significantly increased (P <0.05). On the 14th day of the experiment, compared with
conventional soybean meal group,serum globulin content in fermented soybean meal group significantly increased, and the ratio of
albumin to globulin significantly decreased ( P<0.05) ,fermented soybean meal group and wet extruded soybean meal group 2, the
serum IgM content of weaned piglets significantly increased ( P<0.05) ,in wet extruded soybean meal group 1 and 2 and fermented
soybean meal group the serum MDA content of piglets significantly increased ( P<0.05) ; compared with wet extruded soybean meal
group 1 and wet extruded soybean meal group 2,in fermented soybean meal group, the activity of GSH-Px in serum on 49 days
significantly increased ( < 0.05). [ Conclusions ] Wet extruded and fermented soybean meal could improve growth performance,
nutrient digestibility, relevant serum antioxidant and immune indexes and free amino acid content of weaned piglets. Fermented
soybean meal was superior to wet extruded soybean meal in improving serum antioxidant and immune function, but inferior to wet
extruded soybean meal in improving the growth performance and nutrient apparent digestibility of piglets.

Keywords : weaned piglets ; soybean meal processing ; growth performance ;amino acid digestibility
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1.1 R

RS LR A i, e e SO RE 2 AT TR [ SR R R, IRIE AL SR (LR
FRIZAL R B T 0530 100 CZER M 30 s Ja ik ARZALAL, i i 38T 57 R AT I fh b Bl 050 17 3
fitlh HAR R 25N 7 LA Sl A BR A R R A
1.2 REhY R AA R EE

RIS PEH 288 3k 21 H % A (6.38+0.30) kg HIWTWFHERANL ST Ty 4 41, R 6 A EEE N EE 12
HHARER 50 49 d, 350 EA H K FOK -G8, S0 NRC (2012) XS F2 K FRCHT . 38
55 HRR RN 0.25% =40 4%, FHFI0E 72 Ak a0 HVE A B A0 R R & B ORI B
SRRV 4 Ff HARAL B Ax 4. H A4 0 ~ 14 d T MR 5 16.76% % FL Gk A e flk H AR, 15 ~ 49 d TR IR &
19.65% H LR AYFERY H OB 1BV IAL 1 4.0~ 14 d faMEE 15.429%31832: 40 TR LS H R, 15~49 d 4]
WEEET 5% I RA+13.5% N AL SR SERT H R TR IAE 2 41.0~ 14 d TIN5 6% & FL ERA+9.9% 18 7%
AL SR RERE H R, 15~49 d 1AM 10% % B8 SOk +8.8 %10 E i 1k WA A LAl HAR ; R BF4H .0~ 14 d 1A
WA 6% 1 WL G K +9% % T SRR FERE H AR, 15~49 d 1RME5 109% % ML EH1+8% & B SRR LRt H AR, 3R
B R LA H MR ZH M E R K L3R 1, & i iml et B AR ] 1 BB St /K RO FOKCF B AR K
JE A A UL
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F1 ZHIEAIKE 0~14 d F015~49 d B EM ARERAR REFAR (K TEM)

Table 1 Composition and nutritional levels of the basal diet of soybean meal(air-dry basis) in different groups %

0~14d 15~49 d
H AR S B 2
Diet and nutrient composition WA WL LA W2 KRR EMA Wk 1A Wk A RERA
Con WeSM1 WeSM2 FSM Con WeSM1 WeSM2 FSM
JEUBHLAY, Ingredients composition
K Corn 0.00 0.00 0.00 0.00 49.73 51.85 51.12 51.76
Ak £ K Expanded corn 39.72 41.57 40.89 4172 10.00 10.00 10.00 10.00
FLiEH Whey powder 8.85 8.85 8.85 8.85 0.00 0.00 0.00 0.00
Hi%IHE Glucose 5.00 5.00 5.00 5.00 0.00 0.00 0.00 0.00
FIH Sucrose 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
K Soybean oil 3.85 3.28 3.49 3.55 2.50 2.00 2.16 2.28
JE ALK Extruded broken rice 9.75 9.75 9.75 9.75 4.75 4.75 4.75 4.75
JERE 1 Yeast protein 4.30 4.30 4.30 4.30 2.13 1.65 1.92 1.87
WA Zeoliet 0.00 0.00 0.00 0.00 2.39 2.38 2.38 2.49
BERE K Yeast hydrolyzate 2.50 2.50 2.50 2.50 0.00 0.00 0.00 0.00
7K1 Soybean meal (SM) 16.76 0.00 6.00 6.00  19.65 5.00 10.00 10.00
FEIE AL EOKHT Wet extruded SM 0.00 15.42 9.90 0.00 0.00 13.50 8.80 0.00
K BETHI Fermented SM 0.00 0.00 0.00 9.00 0.00 0.00 0.00 8.00
8} Fish meal 3.00 3.00 3.00 3.00 2.50 2.50 2.50 2.50
£rh NaCl 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
ik Limestone 0.02 0.08 0.07 0.08 0.10 0.12 0.12 0.10
TR Al Premix! 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Hit In total 100.00 100.00 100.00 100.00  100.00 100.00 100.00 100.00
B IR N Nutrient composition2

H1LHE Digestible energy 14.97 14.97 14.97 14.97  14.40 14.40 14.40 14.40
MAH Crude protein 17.60 17.60 17.60 17.60  17.60 17.60 17.60 17.60
A4 Crude fiber 2.20 2.10 2.10 2.00 2.20 2.10 2.10 2.00
LKA Ash 5.30 5.50 5.40 5.40 5.30 5.50 5.40 5.40
5 Ca 0.54 0.55 0.55 0.55 0.54 0.55 0.55 0.55
B TP 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58
AR Lys 1.36 1.34 1.34 1.34 1.36 1.34 1.34 1.34
AR Met 0.56 0.56 0.56 0.57 0.56 0.56 0.56 0.57
HAR+IEER Met+Cys 0.82 0.83 0.82 0.83 0.82 0.83 0.82 0.83
IR Thr 0.88 0.89 0.88 0.89 0.88 0.89 0.88 0.89
AR Trp 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29

T 1) BURA ST 5 B AL . 47 (CuS0, -5H,0) 6 mg, #( FeSO, -H,0) 100 mg, 4 (MnSO, -H,0)4 mg, i ( Na,Se0, ) 0.3 mg, il (KI)0.14
mg, BF(ZnS0, - 7TH,0) 110 mg, 4E4= 2 A 12 000 1U, 425 EK B, 1 mg, 4iE K B,3.6 mg, 44K Bg1.5 mg, 4i24E &K D, 3 000 1U, 454 % E 50
mg, 4i4:E K 4 mg, 1218 10 mg, MR 15 mg, MR 0.3 mg, 23K 0.05 mg;2) EFRKE A HEN, IMILEER BRI MT-kg™! ;3) W HLE
AL SORTRIUR % SR T RORLER 11 3 000 43% .45.7%F1 49.5%

Note: 1) Premix provides per kilogram of diet:Cu(CuSO,+5H,0)6 mg,Fe(FeSO,-H,0)100 mg, Mn(MnSO, -H,0)4 mg,Se(Na,Se0;)0.3 mg,
I(KI)0.14 mg,Zn(ZnSO,-7H,0) 110 mg,vitamin A 12 000 IU,vitamin B, 1 mg,vitamin B, 3.6 mg, vitamin B, 1.5 mg, vitamin D; 3 000 IU,
vitamin E 50 mg, vitamin K 4 mg, pantothenic acid 10 mg,niacin 15 mg,folic acid 0.3 mg,biotin 0.05 mg. 2) Nutrient levels were all calculated
values ;the unit of digestible energy is MJ-kg™". 3) The crude protein content of conventional ,extruded and fermented soybean meal is 43% ,
45.7% and 49.5% , respectively.4) Con: Control group; WeSM1: Wet extruded soybean meal 1 group; WeSM2: Wet extruded soybean meal 2
group ; FSM ; Fermented soybean meal group. The same as follows.

1.3 HAXRE
FERES 14 .49 d, Wi P72 18 12 b Je ik, WA S P REALEER 1 AR O B 47 (0 Wi 7 £ 754 1F
TR R ML, 2 IR E E 30 min J57E 4 C 54 F 3 500 remin™ B0 10 min, 43S L7, B T -80 °C vkAH
KHAMEEFE - 70 H AR P AN 0.25% = F b — %%, T80 47~49 d #ELEE 3 d 1350,
KBTS SR PR HE R BT B0 B A [ 3148, R0 R BRI 3 AR LA, By 29 100 g, 55
B 10 mL 10% R8T 2 E , BA-20 C KA PRAEREI
14 MEEERAZE
1.4.1 ERMEEENE  Fil% 0,14 F149 d XA T2 WA 472 AR E , THE S B By -3 H 3
&, OORE R, T HRER,



116 Mo oK

=

NI 5 47 8

1.4.2 FHBEURUE STk B R T RUK s> A L Rea RLIE D WL R =
AL RIS R R OGS 2 (AAS) g . Z LR RN E 2 IR (B i 2 E bR i B Hh 2 R IR
I 5E - GB 5009.124—2016) B 5 45
1.43 MiEHESERRENE R H 7 L-8900 R [ 32 KR Hr I 2 1L 75 U 55 & R/ i, il
JEJTE 100 WL ILTE AN 300 wL10% MRS K IR , A 4 °CyKFR ##E 10 min JUIEHE A, H = &0
HL 12 000 remin™" 4 °CE.L> 30 min, 285 1 mL H 8 &, A 0.22 wm ZKAHESL AT 38 % 2 mL
SBL TR 5 Aol A8 v FH U0 B R T
144 MFELEHFEMNE FHLEH(TP) WU (Cr) . HEH (ALB,)  JRE Z (BUN) | % b
(GLU) AR & 340 A ma st i AR W ARG BT R SR M T 8 5 A BB A PR 7] e A
HHREERE A A(lgA) AREEREH G(1gG) LUK ARBEERE A M(1gM) Y5 i
1.4.5 MFERFLIEERNE SHEA DB L (T-SOD) 43 bt H K AP ( GSH-Px ) 1 1 | &
PUAAALRE ST (T-AOC) , N (MDA )  ELSHE (T-SH) 1% 45 5% R mU A W) T AR5 FIrialoR) @Al
1.5 HIELESSH

IRIEE R Excel 2019 3K FEA 7025 G it Ab 3 , i SPSS 25.0 43 B 4K {4 547 5. [ 2R 7 25 43 B
(one-way ANOVA) . £ 0I02H 1) 22 53 B PEKE 5 ok H Duncan’s 2 8 Fb 37k . 45 R LISE Y (E « b IR
FR,

2 BREHS

2.1 GEREBAR & B S HITE T E KRR RN

2% 2 TR0 IS TR AR B, 25 AT A8 1 3R TG I 3 25 55 (P>0.05) 5105 14 d B, S8 A A L, 1
BIEAL 2 15 R AT AR 485 (P<0.05) o FEIRSS 15~49 d, 5 AR RAM L Wik L 1 7
H 38 A A3 (P=0.061) ; 5 & BEAA EL, % M4 TR0 1 41 BRI 2 AR o4y R
6.17% .7.41% 4.94% , 22 5734 . 3 (P<0.05) , 7EiRE 0~49 d, 5 & BEAIA LG, M4l Bl 1 4 38k
AL 2 2R REE L3 3l BE RR AR 5.39% .5.99% .5.99% (P<0.05) . XF T&ABrE -1 H R i 4 HZ
B34 G ¥ 3 25 5% (P>0.05) .

F2 OREBUMEBE TR E RN

Table 2 Effects of wet extruded and fermented soybean meal on the growth performance in weaned piglets

WH RIS )/ d WA WA 141 A 2 4 KM
[tems Time of experiment Con WeSM1 WeSM2 FSM
1K H/kg BW 0 6.19+0.09 6.34+0.12 6.38+0.12 6.51+0.08
14 7.41+0.11° 7.78+0.22% 8.05+0.13* 8.05+0.08*
49 21.58+0.32 23.15£0.67 22.65+0.49 22.14+0.56
SEYJHRTE/ (g-d™') ADG 0~14 87.36+12.66 94.76+15.66 119.66+14.24 109.25+2.72
15~49 404.96+9.60 442.49+15.63 417.21%11.37 402.69+14.84
0~49 314.22+7.83 343.14£13.62 332.20+10.29 318.85+11.06
FHHRE R/ (g-d™' ) ADFI 0~14 199.90+12.10 207.64+14.40 216.57+13.32 206.65+7.77
15~49 614.25+14.70 666.25+28.68 641.18+16.49 651.91+15.57
0~49 495.86+11.22 539.63+23.20 521.85+14.59 530.33+13.04
BELL F/G 0~14 2.63+0.51 2.42+0.32 1.87+0.11 1.90+0.07
15~49 1.52£0.02" 1.50+0.02" 1.54£0.01" 1.62+0.02*
0~49 1.58+0.01" 1.57+0.02" 1.57+0.01" 1.67+0.02°

. 1) BW: Body weight; ADG ; Average daily gain; ADFI; Average daily feed intake; F/G :Feed/gain. 2) [FIAT40E 8 brAS W FHE Rom 22 7 3
(P<0.05), FAl, In the same row,values with different letter superscripts mean significant difference( P<0.05). The same below.

22 BEBAMEZESTAXENFERSRWELENRIN

M2 3.4 AT 5 A REAUM EL, 3 AL TRk Ak 1 41 % 2 21 BB R LTH AL % 35 45 51 (P<0.05) ;
SRR L SR 1 2 R 2 20 K R TR 43 B VLA AL 2% 1 25 2 1 (P<0.05) 5 4% 2 )4
HEH T A I R AR A TE 0 2 22 5 (P>0.05) 5 H AL LG, IR AL 1 HEE 2R AR |
ARNER AR H AR AR BRI R N AR B3 55 (P<0.05) , AL TR 2 41 2 kil
THAER R (P<0.05) , AL GH 1 4 LA S e R Se B IR A AR IH AL R B R i (P<
0.05) , HoAr 3 LR NG ETR 22 BN R A R IR R LA B 3# 25 (P<0.05)
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Table 3 Effects of wet extruded and fermented soybean meal on apparent nutrient digestibility of weaned piglets %

i H Ttems HHLLH Con Tk AEAL 1 40 WeSM1 TBEEAL 2 4 WeSM2 K IELH FSM
T4 Dry matter 87.30+0.05 87.37+0.06 87.10+0.06 87.27+0.07
JHE Gross energy 84.86+0.21" 84.72+0.34" 85.89+0.19* 83.76+0.14¢
HE I Crude protein 80.99+0.30 81.55+0.28 81.25+0.13 81.78+0.14
MR Ether extract 81.68+0.53 82.50+0.35 82.79+0.52 82.73+0.83
MUK SY Ash 61.49+0.12¢ 63.48+0.06" 65.55+0.30° 62.87+0.67"

R4 REBAMREBSHEXETNFESEBRRELENIME

Table 4 Effects of wet extruded and fermented soybean meal on apparent digestibility of

amino acids in weaned piglets %
i H Ttems HHLAH Con AL 1 2H WeSM1 RN 2 240 WeSM2 KA FSM
TR ILER EAA
ERR Met 80.54+0.25" 83.51+0.56* 82.55+0.92¢ 82.40+1.15%
FRE R Thr 82.82+0.20 84.61+0.30 84.40+0.69 84.21+0.80
HER Val 77.05+0.27" 80.09+0.36" 78.86+0.94% 79.08+1.13*
e e 75.52+0.36" 80.04+0.41* 77.75+0.99% 80.16+1.14°
SRR Leu 81.28+0.18" 84.28+0.23° 82.54+0.77% 84.28+0.94°
RN Phe 80.50+0.20" 83.17+0.24* 81.79+0.84 82.42+1.11%
M His 81.70+0.19" 83.54+0.35" 83.28+0.72% 83.89+0.78"
R Arg 84.85+0.23" 88.34+0.24* 86.91+0.59* 88.41+0.65°
AR Lys 83.46+0.26" 85.65+0.21* 85.34+0.67° 85.14+0.72°
AEATEEILRR NEAA

HHER Clu 86.83+0.14" 88.91x0.21* 88.08+0.53% 88.92+0.58%
HH# Gly 77.08+0.26" 80.62+0.32* 78.93+0.92% 80.01+1.04
WE Ala 76.58+0.22" 80.23+0.32* 78.40+0.95% 79.78+1.14%
LB R Cys 82.72+0.28" 85.16+0.53% 85.56+0.69° 84.48+1.29%
fi% R Tyr 69.03+0.17" 74.56+0.21° 72.71+1.42% 75.19£2.14%
225 FR Ser 82.11+0.20" 84.52+0.29* 83.94+0.68* 84.35+0.74%
KAHIR Asp 79.09+0.21" 82.85+0.37* 81.27+0.84% 82.39+0.92°
&Rz Pro 85.82+0.12 86.45+0.32 86.29+0.60 86.41+0.66

Note : EAA ; Essential amino acids; NEAA ; Non-essential amino acids. The same below.

2.3 EEBAMEBEHEFEOLEFESSERSENZIE
M 5 AIAL S A JRVE R AL 1 LA H TR ik R AL 2 B AT IS U5 AR % B B TR (P<
0.05) ; SHHA BRI 1 41 WA IAL 2 AUAEL, R B iy il s S e AR Se R RN iR AL
MR e R AR H 2R N AR AR 2 AR & 3 LT (P<0.05) .
F5 REBUMABTHMNE DR DEEESERS NI

Table 5 Effects of wet extruded and fermented soybean meal on content of

~

free amino acids in serum of weaned piglets pg-mL™!

T H Items HHLAL Con TEREAL 1 240 WeSM1 LA 2 4 WeSM2 KL FSM
WTFRIELR EAA
Eéﬁm Met 2.48+0.25 3.33+0.27 4.67+0.39 5.60+2.43
SRR Thr 33.38+3.26" 31.19+3.91° 48.78+1.54* 39.42+2.73%
AREFR Val 17.50+2.70" 14.98+2.44" 21.13+2.15" 39.25+3.05¢
FILATR Nle 8.80+1.86" 7.45+1.54" 11.25+0.80" 17.63%1.06*
SRR Leu 15.58+2.65" 12.95+2.52" 18.89+0.86" 30.98+2.02°
KN ER Phe 8.32+0.98" 7.94+1.08° 11.05+0.41" 17.73+0.68*
AR His 3.62+0.61%" 2.32+0.23° 4.50+0.54" 8.12+0.26°
R Arg 8.98+1.03" 5.09+2.38" 16.26+1.35" 17.72+0.45*
AR Lys 17.02+2.61¢ 16.06+1.67¢ 26.88+0.56" 39.54%2.55¢

T IR NEAA

B R Glu 32.38+3.38" 31.88+5.16" 44.22+5.65" 93.32+11.07*
H&m Gly 29.47+2.95" 28.95+4.32" 41.97+5.08" 63.13+3.99°
AR Ala 19.07£2.43" 20.02+3.23" 26.49+2.78" 45.79+6.21°
PR Cys 5.33+1.18" 5.16+0.86" 8.21+0.85" 9.13+0.95*
% 2 B2 Tyr 7.22+1.02° 6.85+0.86° 11.36+0.36" 15.38+1.18*
225 R Ser 7.09+0.75" 6.39+0.72" 9.16+0.47" 18.78+1.76*

RAHIR Asp 2.70+0.24°¢ 2.89+0.23" 4.09+0.68" 4.42+0.51"
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2.4 GREBRAMEE SN EFE LA N IERE RSN IERN T

M 6.7 AT 14 d I, 58 ML LE , R B4 L0 BR A 11 5 i 34 2 (P<0.05) 5 58 LA K
ML IZAL 2 dIAR L, R BEZE I I BR H R 3 BRI (P<0.05) s SIBIL AL 1 dUAH b, BRI IS 1gA & D
FARE (P<0.05) ;5 W AL L IR AL 2 AR EALIL T 1gM & 8 35 52 5 (P<0.05) o 5% M4
o, S Al 1 4 Rk 2 4 R R A ML TE MDA 5 843 BB 23.67% (P<0.05) (15.55% (P<0.05) |
13.43% ( P<0.05) , {50 49 d B}, 58 FAAH L, A BEAL S MDA 5 &R % 29.35% ( P<0.05) ; 518k
161 20 BRIE AL 2 AR LG, R LTI GSH-Px 16 i 35 82 %5 (P<0.05) .

xR 6 REWNFIRE SR WIFRE LT E LIRS ERNF0
Table 6 Effect of wet extruded and fermented soybean meal on content of the serum

biochemical indexes of weaned piglets

WiH RIS i)/ d B Bk 1 Bk d RIEH
Ttems Time of experiment Con WeSM1 WeSM2 FSM
BAEMER/(g L") TP content 14 42.73£2.58 38.98+1.91 40.72+4.11 44.79+3.02
49 52.58+3.27 60.70+5.30 53.12+3.12 54.51x1.75
HEMESE/(g L") ALB content 14 30.25+2.58 25.77+1.23 26.62+1.65 24.17+0.90
49 28.23+3.45 31.06+1.69 23.44+1.74 28.23+2.77
FRE S8/ (g L") GLB content 14 12.48+1.12" 13.21+0.84" 14.09+2.78" 20.61£2.16°
49 24.35+1.31 29.64+3.90 29.68+1.67 26.28+1.51
HERKEL A/G 14 2.55+0.40° 1.97+0.11% 2.17+0.30° 1.23+0.11°
49 1.19£0.20 1.12+0.12 0.79+0.04 1.12+0.18
JRZA &/ (mmol- L™ ) UN content 14 7.06+0.96 6.50+0.74 8.55+1.43 6.19+0.37
49 6.88+0.91 6.35+0.91 6.09+1.14 7.09+0.97
HiFWE S/ (mmol - L") GLU content 14 3.20+0.35 3.30+0.33 3.49+0.29 2.77+0.23
49 2.06+0.31 2.40+0.28 1.87+0.19 1.85+0.31
WLEFE i/ (pmol - L") Cr content 14 75.04+8.51 69.17+6.86 78.49+7.77 98.35+29.59
49 125.01227.16  135.51x25.78  114.77+23.36  120.00+8.87
SEIRE T A F R/ (ug-mL™") IgA content 14 634.01£40.97*  510.00£12.67"  572.80+28.47" 607.56+21.57°
49 533.31+14.06  463.85+18.38  533.51+33.35  506.39+18.87
SIERRE G &t/ (mg-mL™" ) IgG content 14 17.64+0.76 16.00£0.62 18.40+1.04 16.86+0.85
49 15.60+0.54 15.64£0.62 15.91£0.55 16.06+0.51
GREERFE A M Zit/ (mg-mL™" ) IgM content 14 11.99+0.43" 12.70+0.28* 12.70+0.28 13.72+0.54°
49 13.03+0.37 12.23+0.28 12.98+0.32 13.49+0.49

Note: TP : Total protein; ALB: Albumin; GLB: Globulin; A/G: Albumin/Globulin; UN: Urea nitrogen; GLU: Glucose; Cr: Creatinine; IgA:
Immunoglobulin A ;1gG ; Immunoglobulin G ;IgM : Immunoglobulin M.

x7 BEBAMKZEBEAIEFELERENIEIERNZN
Table 7 Effect of wet extruded and fermented soybean meal on the indexes of

anti-oxidation function of weaned piglet serum

WiH IR ]/d H AL Wk 14 Wk 4 KA
Items Time of experiment Con WeSM1 WeSM2 FSM
AL IS ALBHG Y/ (U-mL™") T-SOD activity 14 139.10+5.31 148.02+3.41 149.67+5.82 135.30+5.70
49 104.88+8.87  116.63+11.18  107.53x11.58  124.57+11.80
W S i/ (nmol - L")y MDA content 14 2.83+0.16* 2.160.10" 2.39+0.09" 2.45+0.11"
49 2.76+0.28° 2.76£0.35° 2.35+0.12% 1.95+0.34"
B WEH kT A/ (U-mL™") GSH-Px activity 14 827.28+71.70  778.12+39.37  877.99+57.15  906.89+44.08
49 1 058.03+36.66°"1 013.88+22.82"  995.63+48.25" 1 149.18+56.36*
BPEALEE ST/ (mmol - 1.7 T-AOC 14 0.60+0.01 0.61x0.01 0.57+0.01 0.58+0.01
49 0.48+0.02 0.41£0.03 0.43+0.02 0.48+0.02
SRS/ (wmol - L) T-SH content 14 170.91+18.10  187.01£34.44  154.42+23.17  190.39+21.40
49 339.08+64.00  285.87+54.55  192.36+42.87  231.17+49.00

3 itig
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LR B mR A AR AR MR R A SR T LS B4R s T A T £
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1113 A B e FR AU BESEAER, IR T AE 1 SRR O B A 3 1 5, AR 45 R 5 Z AT ST 45 R — B, ki
Qb B8 B R L, R AR AP A KRR
3.2 REBAMEZEERXEFESTSRUEL R

AL RIS — TG AT LA Sz e FOAR T T AR A R 7, TRT s T LS B 4 3 0 T A 28 0 %855 55 00 Joi 3 A I i
REI R R PR A KR B BRI BRI TR 15T Rl I TAE 3R 43, T AL SR I A e AT A
HHERZIR o BH A ROK - . ASIRZ5 SR R MR AL 1 20 .2 21 B9 RE B FOHLIK 70 UL A6 R 25 2
o, HLIRIEIZAL 2 IR IR RSO hy Homh  R BAUEHAD 3 241, RERE VLI AL R W FRAR , T RE RO B A
TATER RS R, E S A SO P A A AR A, X i R I AR RE R, OGS R
P, 2% B A AL AT LABRE 5 TRDAR R385 100 4, O 2 4 i A e (R T AL 6 e A ey, 5 RLZE A
FU, MR AL GORZH IR 0 25 S R LA 1 A SR AL R, X AT R hy Tk A ML A oy, 2 S S0 0 2R
P A AR A A 1) P gt 7K P P B RS IR T 11 S e | T RERARR 1 28 1 0 v e 297207 i 2 P S 7
fi P R T o T AR B TR

IRV AL AT LU FORR 2 R Al T A PR AR, Al vl LA B HE A4 X A A S R R 1) 3
RBETT . WEIR R EIR IR B IR AR W 748 £ B A BRI PR IR, fEA g b, SRk Al 1 1R
HER IR I, X ] BE SRz 4 RYERER R N 2 — . 5 4T e IRk i 1 41
A2 2 R e 40k i A B SR R WU AL R AT — e R JE B3 iy, LU P nl B2 AR 480 Y 0 Al A 1
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TR R SRR I AR TR R A 1 R (LR TR AL 2 21, R
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Il T R R A I R S SRR I KT, Yeen S S BRI R B, 405 (RS 1A S R 9 20 R 1A TR I
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S R T P RE T . TeA JE— 20T DIARAEER A BBt B AR 8055 980T B N RN 2% Al B ) 3k SR R A
0 Tl 2% B A FH RS BREE 111 A WF 9T 2 WA UK 2 2 B Ak B T LR ML B e s Th g X
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PR R BEALAT 6 0 IS S DI REA T EE i, il RE Y R R GOMI7E R e R vp AR I S A A LR L 25 4
F B R R HUAT 25 P T AR B IR S AT 325 81 3 i 55 428 ) RE L
W et s A B A RIS 1 SRR TR A SO s i T A A R AR B BE T DT AT B e W AT
M E T RE ™ | X AT RE RIS 14 d AP IR B B B DR IR, WIS K B, DR SR8 I oy (1 348 58 45 TS
H B TARKSE S, NnFER AR R X0l GERIRE AL | AEA BRI AR ERERNIRRZ —, &
TR 1 25 SRR B A MR T Ak R RN % T R B SRR LU A IV G RE ) R I AT — R 1 4
L, MRIGEE R B E R B G AL IRk AL 2R
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R 14 d B, 55 AL, R AE 1 4 R 1L 2 400 % I 20 A W 5413 135 0 MDA 75 52 i 3%
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