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1 ( )
Table 1 Composition and nutrient levels of experiment diets ( air-dry basis) %
Groups
Items I I m v
Ingredients
Corn 61.86 61.86 47.12 47.12
Soybean meal 22.00 22.00 37.26 37.26
Glucose 5.00 5.00 5.00 5.00
Fish meal 5.00 5.00 5.00 5.00
CaHPO, 2.50 2.50 2.36 2.36
Soybean oil 0.74 0.74 1.27 1.27
Mineral premix” 1.00 1.00 1.00 1.00
NaCl 0.30 0.30 0.30 0.30
Zn0 0.30 0.30 0.30 0.30
Choline chloride 0.20 0.20 0.20 0.20
B- B-MN 0.02 0.02
Multi-vitamin® 0.02 0.02 0.02 0.02
Maifanite 0.02 0.02
Antioxidant 0.05 0.05 0.05 0.05
Lys 0.48 0.48
Met 0.22 0.22 0.10 0.10
Thr 0.20 0.20
Trp 0.06 0.06
Val 0.05 0.05
Total 100.00 100.00 100.00 100.00
Nutrient levels”
cp 19.05 19.05 24.03 24.03
DE/( MJ/kg) 13.39 13.39 13.39 13.39
TP 0.96 0.96 0.96 0.96
AP 0.55 0.55 0.55 0.55
Ca 0.99 0.99 1.00 1.00
Lys 1.25 1.25 1.25 1.25
Thr 0.81 0.81 0.81 0.81
Met 0.53 0.53 0.53 0.53
a- a-GM /( ng/g) 2 110.67 2 110.67 2 613.36 2 613.36
B- B-GM /( ng/g) 3 677.63 3 677.63 4 002.86 4 002.86
GM/(ng/g) 7 945.84 7 945.84 8 697.45 8 697.45

The mineral 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.

2 The multi-itamin provided the following per kg of diets: VA 4 875 IU VD, 1 500 IU VE
12 mg VK; 1.5 mg VB, 1.8 mg VB, 15 mg nicotinic 15 mg D— D-pantothenic acid 7.5 mg.
Y . a-GM.B-GM  GM 3 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.

1.3 N 10 mL.
30 24
12 h Zoletil 50( Virbac S.A. ) 10 mL 3 h 3 000 r/min. 10 min
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-80 C COBAS C311 ( Roche
o (2 cm) ) o
(2 cm) 1.7
-80 C o Trizol
1.4 o-GM. B-GM GM ( Invitrogen ) RNA
RNA 1 pg/pLs
a-GM.B-GM GM DNase [ ( Invitrogen ) RNA
DNA o
DNA
o RNA  cDNA
1.5 ( ADFT) a-GM . 20 wL -20 C o
B-GM GM ( http: //www.ncbi.nlm. nih. gov/pubmed/)
1~ Prime 5.0
30d ADFI a-GM . B-GM
GM 1~30d a-GM . 2, 1 wL ¢cDNA 5 pL
B-GM GM o SYBR Green Premix ( 2 X MgCl,. dNTP,
1.6 SYBR Green | « EX-Taq « Buffer)
( alanine aminotransferase ALT) . 0.4 pmol/L 0.5 pL
( glutamic oxaloacetic transaminase 10 pL. PCR 1)
GOT) ( urea nitrogen UN) | 95 °C .10 s;2) 40
( creatinine CREA) . ( glucose GLU) . (95 C.5s 60 C.20 s);3)
( calcium Ca) . ( phosphorus P) . 60~99 C 0.1 C/ss
( high density lipoprotein HDL) . 4 ( comple— B- ( B-actin)
ment 4 C4) PCR Ct
2-ACt _y-(C ~Ctg i) .
2 PCR
Table 2 Primer sequences for real4ime PCR
Genes Accession No. Primer sequences ( 5°—3) Production size/bp
st XMONOSSIST L GTGGOATTGTTCAG 123
sown L RMOBIOSSLL I CECATICA o
e ML CAACCTGATEAGEE 221
- F: CT ATCCACGAAACT
i XMo203 g \GcccaTeaterectens 147
1.8 Duncan
Excel 2007 “ +
SPSS 18.0 GLM ” P<0.05 P<0.01
SBM  B-MN o
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22
2 N B-GM
21 «GM.pGM  GM a-GM GM a-GM
B-GM o
3 aGM.BGM  GM .
a-GM.B-GM GM
3 22 o-GM.-GM 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
o- B-
Items a-GM B-GM GM
Protein ingredients
Soybean meal 4904.92 5 860.55 12 900.80
Extruded soybean meal 2 456.24 4 446.39 7 534.67
Fermented soybean meal 4791.49 3671.04 7 734.65
Cottonseed meal 3 223.26 4 457.97 12 695.26
Rapeseed meal 2 846.95 5 619.85 12 511.95
Soybean 2 780.33 5 085.20 10 745.46
Mung bean 4 730.27 7 610.32 12 589.72
Azuki bean 3298.88 5 094.45 20 688.91
Black bean 5238.04 5207.87 11 028.96
Broad bean 8 839.02 7 429.79 16 194.91
Kidney bean 5 169.60 5916.10 12 284.19
DDGS 3 716.59 3944.15 9 523.36
Energy ingredients
Corn 1 667.62 3 860.83 8 256.82
Barley 3311.48 4 772.74 9 178.95
Wheat 2571.47 4 786.63 8 662.33
Oat 4 285.55 5 696.22 13 422.97
Buckwheat 4926.53 6 050.34 12 411.96
Pearl barley 4 411.56 7 332.58 11 489.83
Black rice 4 175.72 5 888.33 10 484.37
Broken rice 2 422.03 3 768.25 11 362.06
Sorghum 2 935.18 5 823.52 12 511.95
Wheat bran 3 246.66 5929.99 10 451.04
2.2 B-MN SBM ADFI SBM a-GM
o-GM.. B-GM GM ( P<0.01) o
4 I I 2.3 B-MN SBM
ADFI a-GM.BGM  GM «-GM.B-GM GM
(P>0.05); 1 v 5 I
ADFI ( P<0.05) ; I \Y I a-GM 37.70%( P>0.05) ;
a-GM ( P< I v a-GM 16.90%
0.05) ; I I ADFI ( P>0.05) B-MN
( P<0.05) a-GM (P< a-GM (P=0.02), I I
0.05) BMN B-CM (P<0.05): I v
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B-GM ( P<0.05) ( P<0.01) »
SBM B-GM
4 pMN SBM ADFI oa-GM.B-GM GM
Table 4  Effects of B-MN and SBM on ADFI and average daily intake of a-GM
B-GM GM contents of weaner piglets
P P-value
| II | v B-
Ttems Group | Group [l Group III Group [V
Group  SBM BMN Interaction
0.86 0.86 0.76 0.85 0.04 0.07 0.14 0.00
ADFI/kg +0.02* +0.03" +0.04" +0.03" ' ’ ’ ’
a- 1 816.21 1 801.18 2 094.61 2 181.06
N b . . <0.01 <0.01 0.64 0.51
a-GM /( pg/d) +39.19 +58.68 +94.62 +101.08
B- 3 179.63 3153.32 3 068.80 3 341.73
0.56 0.37 0.66 0.51
B-GM /( pg/d) +68.60 +102.72 +196.55 +154.02
6 869.87 6 813.02 6 667.92 7 259.80
0.54 0.30 0.66 0.51
GM /( pg/d) +148.22 +221.95 +427.07 +335.55
( P<0.05) . o

In the same row values with different small letter superscripts mean significant difference ( P<0.05) . The same as below.

| I | I a—
a-GM ( P<0.05) B-MN GM GM (P<0.05); Il
a-GM (P=0.01) , 1\ GM ( P<0.05)
I Il B-GM (P< B-MN a-GM( P=0.02)
0.05) GM ( P<0.05); I GM ( P<0.01) . I I B-GM
v a-GM B-GM 40.24%( P>0.05) ; I \Y

( P<0.05) SBM a-GM ( P<0.05)

a-GM(P=0.04) .B-GM( P< SBM a-GM
0.01) GM (P<0.01) . (P=0.03) B-GM( P=0.02) o

5 BMN SBM oa-GM.B-GM GM
Table 5  Effects of B-MN and SBM on contents of a-GM B-GM and GM in
serum of weaner piglets ng/mL
P P-alue
Items I I I v B-
Group | Group Il Group III Group IV
Group SBM BMN Interaction
Carotid artery

e mob w2l s s 09 005 oo o
B- 157.88 126.09 211.65 188.76
BGM +8.98" +4.19° £15.79°  21.16" <0.01 <0.01 005 0.97

327.83 300.93 383.69 355.12
GM +38.68 +26.04 +56.79 +53.30 0.59 0-09 089 0-71
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5
P P-alue
ltems | II | v B-
Group | Group [l Group Il Group [V
Group  SBM BMN Interaction
Mesenteric vein
a- 145.68 90.82 173.52 146.17
. , . . 0.01 0.04 0.01 0.62
a-GM +6.82 +7.65 +16.60 +26.82
B- 199.60 171.27 247.39 221.13
be . . " <0.01 <0.01 0.06 0.97
B-GM +12.79 +9.61 +11.26° +15.15*
393.74 349.10 557.49 472.50
N b . " 0.03  <0.01 0.40 0.78
GM +35.14 +44.94 +54.82 +51.92
Hepatic portal vein
a- 122.23 70.49 131.54 119.76
. b . . 0.01 0.03 0.02 0.12
a-GM +13.95 +5.87 +13.97 +13.77
B- 175.26 171.12 245.78 204.97
B-GM +17.79 +13.80 +29.22 +21.61 0.08 0.02 0.30 0-41
368.94 264.82 405.27 313.94
" . . b <0.01 0.19 <0.01 0.64
GM +12.60 +12.86 +41.69 +30.29
24 B-MN | I ALT.GOT UN
(P<0.05): I v
6 I GOT ( P<0.05) GLU
i GLU.Ca HDL ( P<0.05) SBM
( P<0.05) I I p ALT( P<0.01) .GOT( P=0.01)
32.47%( P>0.05) B-MN UN( P<0.01) GLU
GLU( P<0.01) .Ca( P<0.01) .P(P= ( P<0.01) .

0.02) HDL( P<0.01) .

6 BMN SBM

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

P P-alue
ltems 1 I I v B-
Group | Group Il Group III Group IV
Group SBM BMN Interaction
37.46 37.36 62.04 51.92 0.05 <001 0.4 0.43
ALT/(U/L) +4.09" +5.33" +8.10° +£6.29"
36.88 31.00 53.60 49.60
GOT/(U/L) £2.10" £2.41° +6.01° +5.86" <0.01 0.01 0.26 0-89
4.46 3.92 5.88 5.10
UN/( mmol/L) +0.45" +0.25" +0.48" +£0.49" 0.0 <0.01 014 0.78
56.60 53.80 72.60 60.20
CREA /( pmol/L) +9.77 +4.76 +4.57 +7.05 0.26 0.12 0.29 0.50
4.84 6.08 3.88 4.92
<0.01  <0.01 <0.01 0.77

GLU/( mmol/L) £0.20" +0.37° +0.45" +0.30"
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6
P P-alue
ltems | II | v B-
Group | Group [l Group Il Group [V
Group  SBM BMN Interaction
1.89 2.67 1.98 2.36 0.04 0.57 0.01 0.32
Ca/( mmol/L) +0.22" +0.05° +0.17" +0.26" ' ' < '
2.31 3.06 2.47 2.81
P/( mmol/L) +0.32 +0.04 +0.16 +0.22 0.09 0.82 0.02 0.34
0.60 1.07 0.86 0.98 0.02 0.40 <0.01 0.08
HDL/( mmol/L) +£0.08" +0.06" +£0.08" +0.14* ' ’ ' ’
4 0.034 0.036 0.026 0.038
0.19 0.46 0.09 0.22
C4/(g/L) +0.002 +0.005 +0.002 +0.005
2.5 BMN SLCTA11( P<0.01)  SLC3842( P=0.01)
7 I I SLCTA11 I I SLCTA1
(P<0.05); I ( P<0.05) SBM
v SLCTA1.SLCTA11  SLC38A2 SLCTA1
( P<0.05) . BMN (P=0.01) .
SLCTA1( P=0.03) .
7 B-MN SBM SLC7A11.SLC7A1  SLC38A2
Table 7  Effects of B-MN and SBM on gene relative expressions of SLC7A11 SLC7A1 and
SLC38A2 in intestine of weaner piglets
P P—alue
I I Il| v B-
ltems Group | Group [l Group Il Group [V
Group  SBM BMN Interaction
Jejunum
7 1 1.00 1.52 0.71 1.42 0.04 0.43 0.03 0.59
SLCTA1 +0.13" +0.22° +0.19 +0.27° ' ' ’ '
7 11 1.00 1.50 0.88 1.46 <0.01 0.73 <0.01 0.63
SLCTA11 +0.17" +0.09" +0.10" +0.11° ' ' ’ '
38 2 1.00 1.40 0.53 1.70 0.02 0.58 0.01 0.20
SLC38A2 £0.27" +0.32° +0.08" +0.29° ' ' ’ '
Ileum
7 1 1.00 1.19 0.54 0.80 0.02 0.01 0.16 0.66
SLCTA1 +0.13" +0.15" +0.15" +0.10" ' ' ’ '
7 11 1.00 0.86 1.02 1.54
SLC7A11 +0.12 +0.20 +0.20 +0.35 0.21 011 0.28 0-13
38 2 1.00 1.31 1.04 1.20 0.80 0.54 0.23 0.42

SLC38A2 +0.14 +0.14 +0.25 +0.22
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Effects of Dietary Soybean Meal Level and 3-Mannanase on Serum
Galactomannan Content Biochemical Indices and Intestinal
Amino Acid Transporters Gene Expression of Weaner Piglets

ZHU Xiaotong' ZHANG Fangliang' YIN Jie’® LI Yuying’® HAN Hui’® BIN Shiyu"
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Abstract: According to the analysis of a-galactomannan ( a-GM) B-galactomannan ( B-GM) and galacto—
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mannan ( GM) contents in 22 kinds of feed ingredients this study evaluated the effect of B-mannanase
( BMN) on the contents of a-GM B-GM and GM in serum serum biochemical indices and the gene rela—
tive expression of solute carrier family 7 member 1 ( SLC7A1)  solute carrier family 7 member 11 ( SLC7A11)
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 1I I and IV) with
6 replicates per group and 1 pig per replicate in a 2x2 factorial design. Piglets in group 1 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 Il fed the 37% SBM level diet and the others in group IV fed the 37% SBM level diet supple—
mented 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 con-
tents 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 SLC7A1
SLCTA11 and SLC38A2. The results showed that compared with group 1 the average daily feed intake ( AD-
FI) and SLC7A1 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 3-GM in carotid artery serum the con-
tents of B-GM and GM in mesenteric vein serum the alanine aminotransferase glutamic oxaloacetic transami-
naseand activities and urea nitrogen content in precaval vein serum of weaner piglets in group Il were signifi—
cantly increased ( P<0.05) ; the content of a-GM in mesenteric vein serum the contents of a-GM and GM in
portal vein serum of weaner piglets in group Il were significantly decreased ( P<0.05) the contents of glu—
cose calcium and high density lipoprotein in precaval vein serum were significantly increased ( P<0.05) .
Compared with Il group the content of GM in portal vein serum of weaner piglets in group IV was significant—
ly decreased ( P<0.05) the gene relative expressions of SLC7A1 SLC7A11 and SLC38A2 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 diet—
ary 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 SLC7A1 SLC7A11 and SLC38A2 in jejunum. Chinese Journal of Animal Nu-
trition 2018 30( 5) : 16814692
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