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CL PTG K2 A Rl 222, AR 5410045 2.7 B RFE R 0 305 Al A4 25 E ST, T34
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FIEFUH BR JME(GM) & A 2ERl L, BFFT T IR SR KT 5 B- H 55 SR (B-MIN) X W7 4 41
¥ IMiFe-GM. B-GM. GM &, MiGEATENR, LA B EA SR 7 it 1(SLCTAL).
TR RBAR SR 7 01 11(SLCTALL) T AR SR 38 BRIt 2(SLC3842) ik IR R IE B R
Wi o ARIRHA 22 BB, 4 24 Sk R E BT 1 g R — e A S W AT R BE L4y 4 4
(I, I, I IVAD, BH 6 MEE, BNEE 1 KE. THEWR 22% SR, 12440
M 229% GRS FR I8 I 0.02% B-MN FIFAR, TIIZLERME 37% SR1KP ke, TV 37%
GAAZKPFFRER I 0.02% B-MN TR . 150 08 30 do FEES 30 KA 24 SLAT S AT S8 K |
W 7 FEL R Ik DA S B 1) BRI 10 mL, AU MLV HHo-GM . B-GM FI GM & & XAl fs i ik
KA 10 mL, A8 AL 25 AL A B 5 - B0 M i S A0 2] 7 ) i, #6200 SLCTA1.SLCTA11.SLC38A42
FEFMHXRIE R, SRR SIHM, TTAKT5E FH XS EADF)ME G SLCTA1
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FIRER G EYRETHE (P<0.05): 1AW W17 5 W 55558 Bk 75 o-GM 25 8 K 1] B ik
MiEo-GM Fl GM & &R EFEIC (P<0.05), 1 Ik LIS %00 . A5 A= % IR s
B RETE (P<0.05). ST, IVALB G755 RE 1§ ks GM & & 535 BB A%
(P<0.05), =M SLCTA1. SLCTA11 Fl SLC3842 FENAHN Rk BB FE TS (P<0.05). H
BRI, AP H R € o-GM IS &S, FTRRMRAF3% ADFL: BFIT#EIK. sl fikmn i &
JESE ik 75 0-GM . B-GM Al GM & B[ 1AM a-GM. B-GM Al GM & &[G hnmi o . 4

7]

HE

o-GM. B-GM I GM & &34 Inw), A INB-MN B FEACH T#: Bk fiE GM & &, i
SLCTA1. SLCTA11 F SLC38A42 JERI AN Rk &
OEE: BT EE RN, CPAHERENE, SN SUERRELISHUA, AAudRbR. WY
73285 S828 SCHRAR VARG SR

AU #2 2 B (galactomannan, GM) 2 N L RHMEY 20, A1 W ZRoK LA Ytk
#7732, GM J& T H B BB iR E A R, o-2F 7L H 5% F W (0-galactomannan,a-GM) I B-
P 7L H 7 22 % (B-galactomannan,B-GM) /& GM (1) 8 ZEZH BG40 0), HL3 B-1,4 Bl F 34,
ADHR R A B A G 1 K R GML AN BE A B B i A, R D B B Bl vh sk Z BE 1] B- 1,4
PR TEES X T AWM S, Wt KR IAEAE GM AT LA H X 40 i ) 74 5 1T
e, S BUE IR R BRI, FE A OG8RI T AR . B-H SR
(B-mannanase,B-MN) ] LUK GM [¥1B-1,4 ¥ 48 M V40 B BE b o3 i, A L BN H 58 SE 55
N T, AT R AR P R a-GM. B-GM AT GM 58, T3 i AaDRR 2 4 B R 2
BB, AR T IR AT R R R

S8 A FR G LT AR AR B T DA AR 1 S R EE 100 ARPHRIA BN B-MIN T 2 25 B
A0 A7 LT T S  JULRR VR T, — e AR R T A4 (R T LIS 80 . ARDRRAS i B-MIN
A DABSCGEAT AR AR AR R, B T ROR R0 02, B TR IR SRR T AL R B, (Rl SR

FRIRSCEIST, 2 Ak A S R R VR AL AR A S V7L 5 P 240 M 2 i I IR ) i AR 4 0141, R 4]



KRR NB-MN A] Y2 A 88 A KA R A A BEALRE, (HB-MN XJ W1 45 fliGa-GM. B-GM Al
GM & 5 AN A AL R b LR il v S R 8 34 1 2R T T S M Y R BT 9

Y RLE R GM X 3P4 BEALRE R A AR, (HERLHE R GM 1 & R 2 A
i, ARIGRTI 1 AR E R ) o-GM. B-GM Fl GM 1 & &, 8 i i =35I 5 A (soybean
meal, SBM)#g 5 [ o-GM. B-GM 1 GM & & )5, EEARTAEMB-MN, #F75p-MN 71 F S 1
a-GM. B-GM Fll GM & &5 , Wi A7 5 1% S e ik o JF 1 I ik BBk ML M1 o-GM. B-GM
M GM & &, MG EATRFR DL B BRSO 7 Bt 1(SLCTAL) TR SR 7 R
11(SLCTAL) ¥R EAAR SR 38 b 2(SLC3842) % A XS R iL B KM, it 1 B-MN Xt
a-GM. B-GM Hl GM MEFH AR, J9B-MN % GM I¥I1E FIHLELARR Fe 8 4t 1 3 4 o
1 MEET%
1.1 k5wt

B-MN I 4 35 [ Elanco A, %1 A 360 MU/kg. EHL 24 Sk 21 H ik {d BE — o425 i i
W AMTHE, T 6 d, WIUARTE 9(9.00£1.17) kg I, 5[ 2x2 (R F#Eit, KA e ABEpLI Ty
P 4 H (L 1L T IVED , B 6 NMES, BNELR 1K, BAEE. &4
73 R 4 iR R . T4 MR 22% SBM ZK-FARIMR, AL TEME 22% SBM 7K-F-FFi 0 0.02%
B-MN (P4, TIZHTME 37% SBM KP4k, TV 37% SBM 7/KFH-E A1 0.02% B-MN
HIAAR . (RIS B NRC (2012) 47485 77 75 ERCH], JFARYE SBM 7T 15 560 TR i a-GM |
B-GM Il GM &, TRl efsukokt, B v (A — 50, HA RS 7R I 1.

K1 R TRAL R E TR T2

Table 1 Composition and nutrient levels of experiment diets (air-dry basis) %
2H3] Groups
IiH Items
I I il \Y

J5Kl Ingredients
EK Corn 61.86 61.86 47.12 47.12
ZH Soybean meal 22.00 22.00 37.26 37.26
HI%HE Glucose 5.00 5.00 5.00 5.00



fa ¥y Fish meal 5.00 5.00 5.00 5.00

WRRESS CaHPO,4 2.50 2.50 2.36 2.36
S Soybean oil 0.74 0.74 1.27 1.27
TRk} Premix! 1.00 1.00 1.00 1.00
S48 NaCl 0.30 0.30 0.30 0.30
LA ZnO 0.30 0.30 0.30 0.30
S ALHERR Choline chloride 0.20 0.20 0.20 0.20
B-H &R MEY B-MN 0.02 0.02
£ %4 Multi-vitamin® 0.02 0.02 0.02 0.02
FRA Maifanite 0.02 0.02

Hi& b7 Antioxidant 0.05 0.05 0.05 0.05
Wi Lys 0.48 0.48

BRI Met 0.22 0.22 0.10 0.10
PR Thr 0.20 0.20

B Trp 0.06 0.06

HRIR Val 0.05 0.05

&t Total 100.00 100.00 100.00 100.00
B 777KF Nutrient levels®

HEAR CP 19.05 19.05 24.03 24.03
H1LAE DE/(MJ/kg) 13.39 13.39 13.39 13.39
S TP 0.96 0.96 0.96 0.96
B AP 0.55 0.55 0.55 0.55
5 Ca 0.99 0.99 1.00 1.00
WM Lys 1.25 1.25 1.25 1.25
PR Thr 0.81 0.81 0.81 0.81
EER Met 0.53 0.53 0.53 0.53
o- A HEERRE o-GM/(ng/g) 2110.67 2110.67 2613.36 2613.36
B- LA HEENE B-GM/(ng/g) 3677.63 3677.63 4002.86 4002.86
FAHBERME GM/(ng/g) 7945.84 7945.84 8 697.45 8 697.45

DIIRAL T AR & fE The premix provided the following per kg of diets: Cu 150 mg,
Fe 170 mg, Co 1.9 mg, Mn 80 mg, Zn 77 mg, 10.3 mg, Se 0.12 mg.

DY n] BT e A RRSE AL The multi-vitamin provided the following per kg of diets: VA 4
8751U, VD;15001U, VE 12mg, VK3 1.5mg, VBs 1.8 mg, VB2 15mg, M nicotinic 15
mg, D-iZ[& D-pantothenic acid 7.5 mg.

VE T AT EAE. o-GM. B-GM 1 GM & 2RI 3 458, il T KA E 7

RISTAAR TR T LE 5] TH 545 o Nutrient levels were calculated values. According to the results of



Table 3, the contents of a-GM, B-GM and GM were calculated by the ratio of corn and soybean
meal in experimental diets.
12 FEFRE R

0 7 0 7E W) R T T T A PR Dk 2 4 D 1 v R A B A A ARl A S AT
Y SLIRFEMREAT . WIS AEA R MR, AN, B POKAER &, R 4
% (07:00. 11:00. 14:00. 18:00), JFic3REE, HAOGHAEX, PITHRRERRF .
A 6 d, 1EilY 30d.

AARIGFRE T FHEU ML ST ARG H 10228 70 b 9347 5% 1 SBM 1K 5 B-MN
UL SN & 5 AR AR Wil S R 12 B AR R TR A (K RE R, iy 7 AR B A T IR R 1k
Fsesert, FEIERBIA (30d) , Widh 2 SR A SRR RN T s e CRUbEs) 1
4 FER R, X AER S AR T R B A OSBRI, A% A O E AT . A
W, XF 24 ST R R R SE BNk o 2R I Jok DA B JFF 1) B Bk IfLRE 4% 10 mL, G0 1
HEHa-GM. B-GM M GM & & ; RAERTFEFFIKIAE 10 mL, AMlMiE A dRir: IS
T S A0 [0 g i oty A SRR IR I8 B4k SLCTA1. SLCTA11 F1 SLC3842 JERAHN RKiL&E . 1E
RAEGEHRG, FrA I AR [ AR e AT T8 A AL
1.3 FEARSE

TIEAYEE 30 RXF 24 SKWT g AF R HEAT 256 12 h, VESBERZY Zoletil 50 (Virbac S.A. A ],
EED JEREE, JoREDENK. BT KIS 10 mL, FIFFMERE, SRR IEIK LK &
FEER K AR S 10 mL, MFEEFE 3 h, 3000 t/min. &0 10 min $i & 1057, LiERBEANEO
b, B T80 CCUKME P AT . HECRE TG (2 em) MEZJEH (2 em) Fd, EHE
KBRS, SIEAERE, FEBONRE YR, B T-80 *CUKA T IRTE .

1.4 fAREE S fiEHa-GM. B-GM Al GM & & 5E



FARHE RS M5 Fo-GM. B-GM A1 GM & & [l e K A AR &, A& BRI+ g
BRI AE R PR AR, It R ERICAE YRR PR =R .
1.5 ‘P HEXEEADF) LT H R Eo-GM. B-GM Hl GM 7 &=l

RIS RIS E M H R &&=, 7H5H 1~30d 1 ADFL, AR R & & &R+ a-GM.
B-GM 1 GM &, 5 1~30d “F¥ H KX Ba-GM. B-GM 1 GM & & .
1.6 IMiEAELER I E

% N ¥ & B (alanine aminotransferase,ALT) . 2 & % % ¥ (glutamic oxaloacetic
transaminase,GOT) i 1 & JR % % (urea nitrogen,UN) . Ml BT (creatinine, CREA ) . 7 %j ¥
(glucose,GLU) + 45 (calcium,Ca) ~ M (phosphorus,P) « 7 % ¥ g % [ (high density
lipoprotein,HDL) #M#& C4(complement 4,C4) & & 441 F 2 A AL KGR 77) £ F1 COBAS C311
Y RAA BB 73T (Roche 7], 5D #EATRMI .
1.7 SRR IS HATE R B 2

W BE TR VR 1 S I 2H 41, 8 Trizol 171 (Invitrogen A#], FEE) 475 RNA,
FITA B it RNA BIRREZE 1 pg/pL o SR 5 AR 448 )3 p 1) 15 B F5 F) DNase [ (Invitrogen A #J,
FEED W RNA L, PALEBRIENA DNA J5 5. KA Rl A) TR A IR A 71 S k7]
B R DNA JHAL =i AT e 5%, SRAGFE S A2 RNA [ cDNA 7249, /K&~ 20 ul, BT
20 CCIRAE S o IR ILE 5] Chttp://www.nebi.nlm.nih.gov/pubmed/) 1§ ] Prime 5.0
B S LA R =, 51t R A TAMEARG R AT A i SIF 5 RS HONE 2.
# 1 uL cDNA BRI KIS A 5 uL SYBR Green Premix (2%, 7ilJE MgClo.dNTP.SYBR Green
[ 44k}, EX-Taq B& M. Buffer), 0.4 pmol/L IE[AIAI [ 544 0.5 uL, B 1K Sk
BN 10 uL. PCR A EE AN 1) FHAFEF, 95°C. 10s; 2) ¥ iffE &R T, HE 40

MEIR (95°C. 55, 60°C. 20s); 3) IELHIZEFER, 60~99 °C, REFEi# %K 0.1 °C/s.



SSLEE RS o3 A 2 A B- LB B - (B-actin) FE K DL K 2% H R 514 PCR 971 1)
Ct B, MRAREAT 228=2C g acin T I R AN RIE
#* 2 SEIER PCR SIYFPA

Table 2 Primer sequences for real-time PCR
P K/ Production

FER Genes B FS Accession No. 5|#F % Primer sequences (5'—3')
size/bp

TR AR K F: TCTGGTCCTGGGCTTCATAA

BT R 1 XM_021065165.1 123
R: ACCTTCGTGGCATTGTTCAG

SLC7A1

TR AR K F: TGAATGGTGGTGTGTTTGCT

TR 11 XM _021101587.1 101
R: AGTGTGTTTGCGGATTGAA

SLCTA11

TR AR K F: GGTGCCATCAACAAGAAGACG

38 L 2 NM_001112683.1 227

R: CCGATAAAGAACCTGATGAGCC

SLC3842

B-WzhEH ™ 1242 F: CTGCGGCATCCACGAAACT

B-actin 003124280.3 R: AGGGCCGTGATCTCCTTCTG 147

1.8 s o i

RIS HE K Excel 2007 HEATHIB % EE, F SPSS 18.0 Guit %411 GLM 27 #4740t
GrAT, BUEALAY LS SBM FIB-MN LUK 19 3 (152 T4 F OGS Hidls 45 SR = A g, IR A
Duncan [K % 5 HBUE IPPAG S 212 (B 28 53, G5 SR LA “TIMEEbrk iR ” R, P<0.05 B

NERBZE, P<0.01 M NERREE.

2.1 W HEDEREEE H a-GM. B-GM il GM & &

H13 3 Fp ok OGS PR ) B (5 T R RN A B AR SR 0-GMLL B-GM Il GML 27 & 119
SRR AR R, 76 22 P TRHERL T, B TR IS LRI G4, GRHER 1 B-GM
FEYPE S To-GM &R, 1M GM &= T o-GM FMB-GM & =M. ik, 7EiE
PR A F EH R a-GM. B-GM F1 GM & & .

#3022 MR R A B A R RV R E R R o-GM. B-GM HIT GM & &



Table 3 The contents of a-GM, B-GM and GM in 22 kinds of common protein and energy

ingredients in diet ng/g

TiH Items o- B FLH R RN B-FUH 52 R hE 7 H FR R
0-GM B-GM GM

FHHAJFJERL Protein ingredients
1 Soybean meal 4904.92 5 860.55 12 900.80
AL EH1 Extruded soybean meal 2 456.24 4 446.39 7534.67
K% S M Fermented soybean meal 4791.49 3671.04 7 734.65
FAFFHA Cottonseed meal 3223.26 4 457.97 12 695.26
3EAFHI Rapeseed meal 2 846.95 5619.85 12 511.95
K& Soybean 2780.33 5085.20 10 745.46
45 Mung bean 4730.27 7 610.32 12 589.72
415 Azuki bean 3298.88 5094.45 20 688.91
M5 Black bean 5238.04 5207.87 11 028.96
%r 5. Broad bean 8 839.02 7429.79 16 194.91
S Kidney bean 5169.60 5916.10 12284.19
TR & H AT %) DDGS 3716.59 3944.15 9523.36
Aett 5kl Energy ingredients
Fk Comn 1 667.62 3 860.83 8256.82
K Barley 3311.48 477274 9 178.95
/N Wheat 2571.47 4786.63 8 662.33
HFE Oat 4285.55 5696.22 13 422.97
7¥% Buckwheat 4926.53 6 050.34 12 411.96
K Pearl barley 4411.56 7332.58 1 1489.83
MK Black rice 4175.72 5888.33 10484.37
K Broken rice 2422.03 376825 1 1362.06
#% Sorghum 2935.18 5823.52 12511.95
%k Wheat bran 3 246.66 5929.99 10451.04

2.2 B-MN F1 SBM Xf Wi #4744 ADFI & F3 H K& a-GM. B-GM I GM 7 & (150

4 v AL, 514U, TZRT9917 % 1) ADFI BLK T35 H R B a-GM. B-GM Fil GM &
BEARETN (P>0.05); STIAML, VAT ADFI B85 (P<0.05); 5l
AL, IVAW PR T H R Eo-GM Z & EZEHE N (P<0.05); ST, TIZKY)
4% ADFI 3 PEK (P<0.05), “FHHKEe-GM FREEFF (P<0.05), XEH, 1A
SIMB-MN IS LU, =7k~ SBM FaAR AT & 42 w481 H R B o-GM & & (P<0.01).

# 4 B-MN I SBM %W @it ADFI -3 H K a-GM. B-GM Hl GM 2 & [ 51



Table 4 Effects of B-MN and SBM on ADFI and average daily intake of a-GM, B-GM, GM

contents of weaner piglets

P1H P-value
14 g III4H. IV
WiH Items B-H
Group | Group 1I Group 1II Group [V Wiw Ol EE 1
Group SBM  ##fi§ Interaction
B-MN
TFHHXE
5 0.86+0.02¢ 0.86+0.03¢ 0.76+0.04° 0.850.03¢ 0.04 007 0.14 0.09
ADFl/kg
o-FFH =
1 1 2 2
= W <0.01 <0.01 0.64 0.51
816.21+39.19  801.18+58.68°  094.61494.62°  181.06+=101.08?
a-GM/(ng/d)
B-FAH & 3 3
= 5 3179.63+68.60 3341.73+154.02 056 037  0.66 0.51
153.324102.72  068.80+196.55
B-GM/(ng/d)
FAHER . . .
W 7259.80+335.55  0.54 030  0.66 0.51
869.87+148.22  813.024221.95  667.92+427.07
GM/(pg/d)

FATHAR B AR A FNG FREROR ZE R B3 (P<0.05). &R,

In the same row, values with different small letter superscripts mean significant difference
(P<0.05). The same as below.
2.3 B-MN il SBM Xf i #4748 AN [F A7 f1{E o-GM . B-GM Al GM 75 & (1) §Z i

3 5 Al ESS KIS o, STEHM L, T MF-GM & &K T 37.70% (P>0.05);
SIAME, VAL a-GM &&= T 16.90% (P>0.05), XFWIB-MN AJ FF{K275) ik i

HHa-GM & & (P=0.02). SI4M, MAIMER-GM & &5 & A m (P<0.05); S

e, IVAIMER-GM &R EF R (P<0.05), XKL ERIN SBM AT &2 1 i1 21 2h fik
Mi&ER-GM & & (P<0.01).
e RIEE KIS, SEHAE, T4HMEe-GM &2 EERFK (P<0.05), FEB-MN

A BRI R E K LIS T a-GM S8 (P=0.01). SI4AEL, MAMER-GM S B EF &



(P<0.05), Ifj& GM & & EEF & (P<0.05); SHAAMLL, IVAIMEa-GM FIB-GM & 51

WAL (P<0.05), XE T ERIN SBM 1] &2 8041 5% 1 £ B & ik 17 3 o-GM

-

(P=0.04). B-GM (P<0.001) 1 GM & (P<0.01).

FERFIIF KIS S, ST4ME, THME«GM Ml GM &8 EFHFFK (P<0.05); 5
A EE, IVALINLTE GM & &5 2 PR (P<0.05), iX F W B-MN 1] BEARAT 5 ik 13 + a-GM
(P=0.02) GM & (P<0.01), SIZAHLL, MAMER-GM & &EFFE T 40.24% (P>0.05);
SUAM, VAIMFHe-GM &&EREET G (P<0.05), XRL RN SBM 1] 2 2 3 hnfr

FERFI 1 B E 1 o-GM (P=0.03) FIB-GM (P=0.02) & &.
# 5 B-MN Fl SBM X Wi @474 M iFa-GM. B-GM Fl GM & & [FI52 1
Table 5 Effects of B-MN and SBM on contents of a-GM, p-GM and GM in serum of weaner

piglets ng/mL

P18 P-value
i H T4 T4 1IN IVEH B-H
Items Group 1 Group I Group [II Group [V 2H |A] Sk ¢ i ]
Group SBM  FEl
B-MN
;B K
Carotid
artery
o- 2 FH

= XK W 131.29+8.98 81.79+8.21 137.45+17.85 114.22+18.70 0.06 0.05 0.02
a-GM

B AL 1

& E FE 157.88+8.98 126.09+4.19¢  211.65+15.79* 188.76+£21.16®  <0.01  <0.01 0.05
B-GM

FHE

$Hl GM

327.83+38.68 300.93+26.04 383.69+56.79 355.12+53.30 0.59 0.09 0.89

fig Z JEER K Mesenteric vein

o- P A H
i B PE 145.68+6.822 90.82+7.65° 173.52+16.602 146.17+£26.822 0.01 0.04 0.01
o-GM

10

HAE
Intera

ction

0.34

0.97

0.71

0.62



B 2L
#& K OBE 199.60+£12.79%  171.2749.61°  247.39+11.26 221.13+15.15"  <0.01 <0.01  0.06 0.97
B-GM

SERE

£ GM

393.74+£35.14>  349.10+44.94° 557.49+54.82° 472.50+51.92®*  0.03 <0.01 040 0.78

JIFI 18k Hepatic portal vein

o-F A H
= F b 122.23+13.952 70.49+5.87° 131.54£13.972 119.76+13.772 0.01 0.03 0.02 0.12
o-GM

Bt 2L I
#& K BE 175.26£17.79 171.12+13.80 245.78429.22 204.97+21.61 0.08 0.02 0.30 0.41
B-GM
AL B |

368.94+12.60°  264.82+12.86°  405.27+41.69° 313.94+30.29*  <0.01 0.19 <0.01 0.64
£ GM

2.4 B-MN XTI W7 T Fs i Bk L 37 A A i b 1) 5

% 6 vl %1, ZERTIEFIKmIE T, SIZHME, T4HIME GLU. Ca fl HDL & &3 W3
i (P<0.05), HIAHLIAIME P &&F & 1 32.47% (P>0.05), iXRKBB-MN 1] &2 1 i
A KM% GLU (P<0.01). Ca (P<0.01). P (P=0.02) 1 HDL (P<0.01) &%,

S, 4L ALT. GOT i&HEM UN & m B E TR (P<0.05); S,
IVAIfJE GOT &ML T m (P<0.05), I GLU & &2 ML (P<0.05), XEILL &R
I SBM ] 2 8 T fE ER K LTS ALT (P<0.01). GOT (P=0.01) % & UN (P<0.01) &
&, BEMKME GLU && (P<0.01).

# 6 B-MN A1 SBM X Wi @414 i 35 AE AL FR AR IR 52 R

Table 6 Effects of B-MN and SBM on serum biochemical indices of weaner piglets
P14 P-value

14 4 141 VA p-H
Group | Group 1I Group 1II Group IV Al G EE HAiE
Group SBM  FEfl§ Interaction

TiH Items

B-MN

T
37.46+4.00° 37.36£5.33%  62.0448.10° 51.9246.29%  0.03  <0.01  0.42 0.43

ALT/(U/L)

B A N
36.8842.10  31.0042.41¢  53.6046.01° 49.60+5.86® <0.01 0.0l  0.26 0.89

GOT/(U/L)
RER 446+045>  3.92+0.25°  5.88+0.48  5.10£0.49®  0.03 <0.01 0.14 0.78

11



UN/(mmol/L)
JULIF
CREA/(umol/L)
I
GLU/(mmol/L)
5 Ca/(mmol/L)
f#% P/(mmol/L)
% TR R A
HDL/(mmol/L)
HhA 4
C4/(g/L)

56.60+9.77 53.80+4.76  72.60+4.57
4.8440.20° 6.08+0.37* 3.88+0.45°
1.89+0.22° 2.67+0.05% 1.98+0.17°
2.31+0.32 3.06£0.04 2.47+0.16
0.60+0.08° 1.07+£0.06*  0.86+0.08%
0.034+0.002  0.036+0.005  0.026+0.002

60.20+7.05 0.26 0.12 0.29 0.50

4.92+0.30° <0.01 <0.01 <0.01 0.77

2.36+0.26% 0.04 0.57 <0.01 0.32
2.81+0.22 0.09 0.82 0.02 0.34

0.98+0.14* 0.02 040 <0.01 0.08

0.038+0.005  0.19 0.46 0.09 0.22

2.5 B-MN R B W55 2 i A [ i 2 22 IR e B AR R DR R IA Y 52 i)

e 7 /50, SI4AMHE, THT W SLCTA11 RFEFEXFIAE R ZE T 5 (P<0.05); SII

HAHEL, TVAHZ g SLCTAL. SLCTA11 A1 SLC38A42 FERIAHXT FiA & S ETHE (P<0.05).

KR YIB-MN H] 1403 izl J

(P=0.01) FEHFAXFKIEE.

S14HAHE, T [H % SLCTA1 RFAMMN FiLE R

B #EIE 34 SLCT741 (P=0.03). SLC7A411 (P<0.01) 1 SLC3842

PR (P<0.05), IX R &N SBM

A] DL 2 PR Bl i R L R FL ia 34Kk SLCTA1 FERAMXT RiEE (P=0.01).

# 7 B-MN I SBM Xt Wi 47 5 i b SLCTA11. SLCTAL A SLC38A2 FHXF Fih & 5

Table 7 Effects of B-MN and SBM on gene relative expressions of SLC7A411, SLC7A1 and

i H

Items Group |

M Jejunum
W
AR T

B 1
SLCTA1
el =

1.00+0.13%

R T 1.00+0.17°

R 11

14

SLC38A2 in intestine of weaner piglets

M4
Group I

1.5240.222

1.50+0.09*

[IIE
Group III

0.71+0.19°

0.88+0.10°

12

IVZH
Group IV

1.42+0.272

1.46+0.11*

P1H P-value
o pHE
Hiw 5 HAE
R
Group SBM Interaction
B-MN
0.04 043 0.03 0.59
<0.01 0.73  <0.01 0.63



SLC7411
%R
[N 4
‘ 1.00+0.27%

38 Jk 2
SLC3842

iz Ileum
%R
PR 7

‘ 1.00£0.132
B 1
SLCT7A41
%R
PR 7

‘ 1.000.12
R 11
SLC7411
%R
[N 4

‘ 1.000.14

38 Jk 2
SLC3842

30w

1.40+0.322

1.19£0.15%

0.86+0.20

1.31+£0.14

0.53+0.08°

0.54+0.15°

1.02+0.20

1.04+0.25

1.70+0.292

0.80+0.10%

1.54+0.35

1.20+0.22

0.02

0.02

0.21

0.80

0.58

0.01

0.11

0.54

0.01

0.16

0.28

0.23

0.20

0.66

0.13

0.42

I RNE R GM & it 2 2 id i E I DI RE T BE, B0 iE frBE R, BRI

BRI RS, X s BNLRE A & . AR TR 7 H Wi kHEE 1 o-GM. B-GM Al GM &
B, JERBLRE A RVE R E-GM & B E & To-GM, H GM & #5 Ta-GM 5p-GM &%
BEA, W GM RIS S AT HAb S ST 2 R

FEAFAE AR RN GM T DAREARAT 48 Wil 806 vei FE M FLIBRAT B B, AT PR A 4%
TRCE FRM AR . FEARK T, TR SBM K1 H 22%38 0% 37%)5, 8RB E TR, I
o-GM FR B EALFEW N, XE2a-GM FECRBEE FRENER. GM ZEZHZAEK
S0 ) DN B TP AR RE 2 By, R B A AR R L R 0T, R, AP RER A R

GM, A 32 th B il 58 S 00 IR KR, ™ e A AR AR R o ASHIE Fead AR U A [R] A7 L 35

GM &, MM T iZ3 AL GM I IBCIR I

FAKRE SBM 7KFHI 22%38 % 37%)5, 47

KB KN iy R R IO ML B-GML & 3 B2 I, A R e AT A AR ) 3 B R 3R AT

E/EB-GM. AR FLIRIE, GM AT 5 3B DhE T, 390 fmil fr BE R D), ARI 1AM SBM
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KB I i R B & a-GM. B-GM 1 GM & & B ETH R, U8 T GM fEgiE
(P45, X AT R AT e A BT RE U I R R, AE B R R v 75 8 — 25 o b . REREJE T2k
RGTEZR SIS, ARk, AR 22%0H) SBM 7K I8 IIB-MN J&5, [fliGa-GM 1 GM

) A, FATTHEDB-MN ] JE i PR AT T BBk LI GM & B R S LA ) fE

S

I35 A=A AR AR B i AR BB ST T TR 259 SN B F s AR UL, A2 s AR A
o, S AT BOE S i ALT M GOT & MEskAdiif, [filiE ALT 1 GOT i VE Tt i B ™ B
P4 L 50 BRI ZEI20-21, T ML UN 25 2 10 s G s o T W U455 22 1 1 /N Bk o 0 A1
220, AHEFEEY], AR SBM 7K-F Hi 22%M9 1% 37%)5, IfiliF ALT. GOT &t & UN & &
BRERN, $2oR SBM IBEERAT A4 AL ARG T4, SN AR . I GLU Al Ca & &
B T (¥ B SR GLRIRIE S Ca (KR SCIR G 24 HDL R 38 K A A 2H 43 e it 22 (1 B ] g g 4T
FRUS, B LE [ W TR X L H b 2 R, (R RENLAR R RS A TE R B, TR 22%119
SBM ZK-F-FEENINB-MN J&, W BN GLU. Ca. HDL & &, #&/RB-MN 1] IR &1
FGEREER R, LR B X Ca BOVRISORI (R A Py JIE [ P67

B-MN ] LUKt SBM Ht GM Fff -7 H B S50+, U B S5 W B A TRk E 97
P e m RS AR L RS R R A SR T 1 R ST S R e R R A8 A P T A
A o R4 400 L P S VR RO A B P SRR S A 1) RIS 5, K R B S 7R M B UL
J 8 FRIR A B e A B A0 7 B A B R0, SLCTAL FTAEFLEh A MU e IR RS R
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AR RSB R, SLCTALL B TR B AN R, MmiDkamR/ AR
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WP R P2 ARIG S5 SRR, 78 37% SBM KPAAR R IIB-MN, Z5Jl SLC7A41. SLCTA11
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1 SLC38A42 FHX FRIA B 35 TH 5 - 1X 1] BE & FHH T-B-MN il i i 38 i R B i ik i & GM 1Y
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SLCTA1 FIANS ik B B ARS8 Wl it B IR OR R AR D Rl

@ FERHEIH FRER A, B-GM # i Hha-GM 15 =5 .

@ W35 P8 H K a-GM & B Ini;, ADFI £3fifi 2 B,

@ R a-GM. B-GM F1 GM & =34 i, Wil r 48 I ik 2508 koA i 2R 1L ik
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@ TR INB-MN FT LABEAR I 3174 1135 0-GM. B-GM F1 GM &, R BH 38 i 1 i fs
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Abstract: According to the analysis of a-galactomannan (a-GM), B-galactomannan ($-GM) and
galactomannan (GM) contents in 22 kinds of feed ingredients, this study evaluated the effect of
B-mannanase (B-MN) on the contents of a-GM, B-GM and GM in serum, serum biochemical
indices, and the gene relative expression of solute carrier family 7 member 1 (SLC7A41), solute
carrier family 7 member 11 (SLC7A411) and solute carrier family 38 member 2 (SLC38A42) of
weaner piglets. Twenty-four healthy dualistic hybrid weaner piglets with similar body weight were
randomly divided into 4 groups (groups I, II, IIT and IV) with 6 replicates per group and 1 pig per
replicate in a 2x2 factorial design. Piglets in group I fed the 22% soybean meal (SBM) level diet,
piglets in group II fed the 22% SBM level diet supplemented with 0.02% B-MN, piglets in group
III fed the 37% SBM level diet, and the others in group IV fed the 37% SBM level diet
supplemented with 0.02% B-MN. The experiment lasted for 30 days. At day 30, 10 mL blood
samples from carotid artery, mesenteric vein and portal vein were collected from 24 piglets for
serum a-GM, B-GM and GM contents determination, respectively; 10 mL blood from precaval
vein used for serum biochemical indices analysis. The proximal jejunum and distal ileum samples
were collected for analysis gene relative expression of SLC741, SLC7A411 and SLC38A42. The
results showed that compared with group I, the average daily feed intake (ADFI) and SLC741
gene relative expression in ileum of weaner piglets in group Il were significantly decreased

(P<0.05), the average daily intake of a-GM content, the content of B-GM in carotid artery serum,
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the contents of f-GM and GM in mesenteric vein serum, the alanine aminotransferase, glutamic
oxaloacetic transaminaseand activities and urea nitrogen content in precaval vein serum of weaner
piglets in group III were significantly increased (P<0.05); the content of 0-GM in mesenteric
vein serum, the contents of 0-GM and GM in portal vein serum of weaner piglets in group II were
significantly decreased (P<0.05), the contents of glucose, calcium and high density lipoprotein in
precaval vein serum were significantly increased (P<0.05). Compared with III group, the content
of GM in portal vein serum of weaner piglets in group IV was significantly decreased (P<0.05),
the gene relative expressions of SLC741, SLC7A11 and SLC3842 in jejunum were significantly
increased (P<0.05). These findings suggest that with the average daily intake of a-GM content
increase, the ADFI is decreased; the contents of a-GM, B-GM, and GM in carotid artery,
mesenteric vein, and hepatic portal vein serum are increased by the dietary a-GM, B-GM and GM
contents increase. When dietary a-GM, B-GM and GM increase, B-MN can decrease the content of
GM in portal vein serum and increase the gene relative expression of SLC741, SLC7411 and
SLC3842 in jejunum.

Key words: B-mannanase; galactomannan; soybean meal; amino acid transporter; biochemical

indices; weaner piglets
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