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Effect of Exogenous NSP Enzymes Xylanase p-glucanase and
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Growing Pig Fed Paddy-based Diets
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Abstract Ninety Landrace x Jia growing pigs with live weight of 35 + 0.40 kg were randomly allocatted
into three groups each of which was replicated three times with ten pigs per replicate. The pigs fed with either
a conventional corn-based diet group I Control or a paddy — based diet group Il or a paddy diet supplement-
ed with 0.2% NSP enzymes group [l . All pigs were given ad libitum access to both feed and water. The re-
sults of feeding experiment showed that supplementation of NSP enzymes significantly increased ADG by 8.78%

P <0.05 and decreased F/G by 9.42% P <0.05 over group Il . No significant difference were found in
ADG and F/G between control group | and the group [l . The digestive experiment showed that adding NSP
enzymes significantly improved apparent digestibility of CP EE and CF by 18.76% P <0.01 16.04%

P<0.05 and 108.57% P <0.05 respectively compared with group Il . The activities of proteolytic en-
zyme and a-amylase in duodenal contents were increased by 99.07% P <0.01 and 18.41 P <0.05 with
the addition of NSP enzymes. No significant differences between group Il and groupll were found in activities
of pepsin in the gastric content the trypsin and lipase in duodenal contents the disaccharidase and v-glutany
transferase 7-GT in intestinal mucosa but there was a tendency towards higher activities associated with the

NSP enzymes diet P >0.05 .The lengths of the villi within the duodenal jejunal and ileal sections of the small
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intestine of pigs receiving the NSP enzymes diet increased by 23.68%

76.90% P <0.01

respectively as compared with the pigs in groupll .
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non-starch polysaccharide NSP
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Table 1 ~ Composition and nutrition content of the experimental
diets
Ingredient Corn-based diet Paddy-based diet
Corn 68 _
Paddy — 72
Soybean-meal 24 24
Rice bran 4 —
' Premix 4 4
Nutrition level
DE?> M} kg'l 12.98 12.00
CP % 16.00 16.66
CF % 3.18 3.79
! V410 000 TU Vi3 1 500 TU Vi 20 IU Vi34.0
mg Vg20.02 mg Vg 4.4 mg Vi 4.0 mg Vg 2. 0mg 0.5
mg 22 mg 15 mg Cu 150 mg Fe 80 mg Zn 80 mg Mn
60 mg Se Na,SeOy 5H,0 0.27 mg I KI 0.27 mg Cu
Mn Fe Zn
2 DE

! Supplemented per kg feed V, 10000 1U V31500 IU V20 IU
Vk34.0 mg Vp30.02 mg Vg 4.4 mg V4.0 mg Ve 2.0mg
folic acid 0.5 mg nicotinic acid 22 mg Ca-d-pantothenic acid 15
mg Cu CuSO; 5H,0 150 mg Fe FeSOs 7H,O 80 mg Zn Zn-
S04 7H,0 80 mg Mn MnSO; H,0 60 mg Se Na,SeO; 5H,0
0.27 mg I KI 0.27 mg

All analyzed except digest energy
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Table 2 Effects of NSP enzymes on performance of growing pigs
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1
CHEM-5
7
3
0.2 ¢ 4 ml 4°C 24 h
6 000 rpm 15 min
4
8
Y- v-GT
1.2.5
3
H.E
1.2.6 SAS
6.03 t
2
2.1

8.78% P <0.05
9.42% P <0.05

Diet type

Corn-based Paddy-based Paddy + enzyme
IW kg 35.10+1.68 35.65+1.42 34.68+1.62
FW kg 70.80£2.17 67.49 +3.96 70.03+£3.87
ADG ¢ 510.14 £ 33.25b 463.71 £42.19a 504.43 £41.49b
F/G 3.20+0.10b 3.61+0.12a 3.27+0.23b
! The same row with different letter differs significantly P <0.05 or P <0.01 . The same as below
2.2 18.76% P <

CP EE CF

0.01 16.04 % P <0.05 108.57% P <
0.05 P>0.05
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Table 3 Effects of NSP enzymes on the apparent digestibility of feed nutrients
Diet lype
Corn-based Paddy-based Paddy + enzyme
CP 76.18 +3.79b 62.63+3.70a 74.38 +1.22b
EE 63.44 +2.85b 55.12+6.57a 63.96+1.45b
CF 41.57 £7.06b 14.71 £3.49a 30.68 +9.24b
2.3 a- 99.07 %
P<0.01 18.41% P <0.05
4~6
P>0.05
5 P>0.05
4 1 U g—l

Table 4  Effects of NSP enzymes on activities of pepsin in gastric mucosa

and lipase in pancreatic tissue

total proteolytic enzyme trypsin chymotrypsin amylase

Pepsin in gastric mucosa
Total proteolytic enzyme
Pancreatic trypsin
Pancreatic chymotrypsin
Pancreatic amylase

Pancreatic lipase

Diet type
Corn-based Paddy-based Paddy + enzyme
5.26+£1.85 5.17£0.94 5.77+£2.20
28.06+2.69 27.49+1.96 26.41+£2.33
686.21 + 142.04 903.28 + 198.96 920.40+3.35
73.39£15.08 78.98 £10.13 78.45+8.57
29 272.94 £ 2 687.5 29 922.44 +2 040.4 28 480.26 +3 780.8
48.97 £ 4.45 53.31+3.56 52.09+7.57

The unit of the enzyme was expressed by the activity of wet juice per grammer. The same as below

5

o-

U g_l

Table 5 Effects of NSP enzymes on activities of pepsin in the gastric juice total proteolytic enzyme trypsin a-amylase and lipase in

duodenal content

Diet type
Corn-based Paddy-based Paddy + enzyme
Pepsin in gastric mucosa 5.34+1.32 4.59+0.48 5.12+£1.79
Total proteolytic enzyme 15.27 +2.89b 7.53+1.66a 14.99 +5.13b
Pancreatic trypsin 12.85+3.75 11.20+1.11 13.33+0.56
a- a-amylase 15305.13+1479.7b 13 928.07+1 378.8a 16 491.81 +2 049.6b
Lipase 36.68+9.14 35.11+6.32 40.68 +7.61
6 y-GT U g 1
Table 6  Effects of NSP enzymes on activities of maltase invertase and 7-glutamy transferase in jejunal and caecal mucosa
Diet type
Corn-based Paddy-based Paddy + enzyme
Maltase 0.90+0.16 0.85+0.13 0.97+0.11
Jejunal Invertase 0.33+0.15 0.31+0.06 0.34+0.09
v- V-glutamy transferase 9 087.53+2643.3 7022.44+1 268.8 8 106.58 +2 376.0
Maltase 0.71+0.14 0.68+0.07 C0.70+0.06
Caecal Invertase 0.28+0.09 0.27+0.08 0.29+0.07

V- V-glutamy transferase

77780.42+1714.6

8 814.72+3 062.8

9241.45+1425.7
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Table 7 Effects of NSP enzymes on relative weight of selected viscera in growing pigs
Diet type
Corn-based Paddy-based Paddy + enzyme
Live weight kg 70.55+3.51 69.16+2.83 70.00+1.00
Stamoch % 0.48 +0.04b 0.59+0.04a 0.51+0.05b
Small intestine % 1.41+£0.06¢ 1.65+0.06a 1.53+£0.11b
Large intestine % 2.29+0.10 2.35+0.45 2.06+0.19
Liver % 1.44+0.22 1.43+£0.12 1.48+0.18
Pancreatic % 0.16+0.01 0.17+0.01 0.16+0.01
1
The organ index was determined by organ weight at slaughter divided by live weight multiplied by 100
7 8 9
13.56% P = 0.01
7.27% P <0.05 12.34% P >0.05 23.68% P <0.05 56.00% P <0.01
8.51% P<0.05 76.90% P <0.01 P
>0.05 9
P>0.05 P>0.05
2.5
-1~9 x 30 000
8
Table 8 Effects of NSP enzymes on the length of villi on duodenum jejunum and ileum mucosa
Diet type
Corn-based Paddy-based Paddy + enzyme
Duodenum pm 221.00+65.57b 156.14 £23.51a 193.11 £20.21b
Jejunum  pm 367.50 £ 94.30b 214.75+ 18.76a 335.00 £ 53.23b
Ileum pm 278.89 +55.10b 131.43 +24.10a 232.50 +26.30b
9
Table 9  Effects of NSP enzymes on the length of microvilli on duodenum jejunum and ileum mucosa
Diet type
Corn-based Paddy-based Paddy + enzyme
Duodenum pm 1.93+£0.18b 0.97£0.06a 1.21+0.16a
Jejunum pm 1.56 +0.30b 1.17+0.10a 1.32+0.10ab
Ileum pm 1.62+0.20 1.45+0.11 1.71+£0.25
3 P <0.05 P <
0.05
3.1 NSP
P<0.01 °

NSP
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in Growing Pig Fed Paddy-based Diets

V~9 BRI+ THRIG. SBAD S AT R R B /NE R BB EREITE (% 30 000), 1. £X%
R *ﬁﬁ%:#ﬁﬂﬁﬁﬁiﬁﬁéﬁ%ﬁlﬁu%ﬁ, TR 20 KM T IR R o BT WREKMOENE, XMW
FEGHAMHEST "R ERATHSSEERE A, 3. M LR " A AR R A EHE D % 508, M AR
B2HEERE, ﬁm%buNSPﬁﬁ%ﬂkﬁTﬁﬁ’é}@Hﬁiﬁ“i%ﬁﬂﬁﬁﬂﬁfﬂéﬁ%m}%ﬁ%#@. 4-6. JHBWMEIKBERA THE
PIREERMERTRE, HisNSP BH A4 ik, 7~9. SHAE RS EMA B I R EERNLER TR E

1-9 were electron microscope photos for the micro—villi on duedenum, jejunumn and ileum mucosa respectively, the
black spots represent micro—villi( x 30 000). 1. The micro—villi on duodenum mucosa range in order and dense for
corn—hased group pigs: 2. The micro villi on duodenum mucosa range order and density poorer far paddy -bascd
group pigs; 3. The improvement of range order and density of the micro—villi on duodenum mucosa for NSP
cnzymes group compared with Fig. 2; 4 6. No significant dilference of range order and density of the micro—villi
on jejunum mucosa among the three groups, 7-9. No significant dilference of range order and density of the micro-

villi on ileum mucosa among the three groups



