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. 0.50% 0.75% 9.67% P
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0.50% 0.75% 299.49% P<0.01
314.81% P<0.01 97.40% P<0.05 141.67% P<0.05 pH
0.50 P<0.05 0.90 P<0.01 .
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Effects of Supplemental Fructooligosaccharide on Growth Performance
Intestinal Microflora and Digestive Enzymes of Finishing Pigs

HU Cai-hong  WANG You-ming
Feed Science Instiute The Key Laboratoty of Molecular Animal Nutrition under Ministry of Education Zhejiang Uni-
versity Hangzhou 310029 China

Abstract This experiment was conducted to study the effects of dietary fructooligosaccharide FOS
on growth performance intestinal microflora and digestive enzymes in finishing pigs Duroc *
Landrance * Jia . The results were as follows 1 Consumption of 0.50% and 0.75% FOS improved
ADG by 9.67% P<0.01 and 10.67% P<0.01 as compared with control respectively. F G
ration was decreased by 8.19% P<0.01 and 7.60% P<0.05 respectively. 2 Pigs fed the diets
supplemented with 0.50% and 0.75% FOS had an enrichment to colonic Bifidobacteria and Lacto-
bacilli by 299.49% P<0.01 and 314.81% P<0.01 97.40% P<0.05 and 141.67%
P<0.05 together with a reduction of pH by 0.50 P<0.05  0.90 P<0.01 . Pigs fed the diets
supplemented with FOS had a suppression to Colibacillus and Clostridia respectively. 3
Supplementation FOS improved the activities of total protease trypsin and a-amylase in duodenal con-
tent respectively. However FOS had no effect on the activities of digestive enzyme in pancreas.
Key words fructooligosaccharide growth performance intestinal microflora digestive enzymes fin-

ishing pigs
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1.1

1.3

1.4

fructooligosaccharide

1

WTO

96

B12

GFn

GFn 2<2<60 .
3

2

98 %

NRC 1998

50 kg

00.25% 0.50% 0.75%

1

7d 45 d.
24 h

Tab.1 The formula and chemical composition of the bisil by

the diet %
66.0 DE 3.2 Mcal kg
19.0 88.0
4.0 15.5
8.0 3.00
1.0 2.70
1.2 0.80
0.4 0.60
0.1 Lys 0.80
*0.25 Met 0.27
0.04
1.5
7. 1
g 9 mL B CO,
9
BS 37°TC 72 h
LBS 37°C 48 h
NN 37 C 48 h
EMB 37 TC 24 h.
4
1.6
Krogdahl '
0.1
1 U
0.01 1
U
0.01 1 U .
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0.50% 0.75%
15 min 5 mg 299. 49% P < 0. 01 314. 81%
1 U . P<0.01 97.40%
11 <0.05 141.67% P <0.05
1 nmol 1 U . pH 0.50 P<0.05 0.90
1.7 P<0.01 . 0.25% 0.50% 0.75%
PES SAS 35.65% P<
SAS 6.12 GLM 0.01 86.00% P<0.01 82.47% P<0.01
37.91% P<0.05 98.53%
2 <0.01  94.66% P<0.01 .
2.3
2.1 4
2 5 0.50% 0.75%
0.50% 0.75%
9.67% P <0.01 10. 67% P <0.01 65.05% P<0.05
0.50% 0.75% 79.84% P < 0. 01 66. 00% P < 0. 01
8.19% P<0.01 7.60% P<0.05 52.24% P<0.01 33.06% P<0.05 42.34%
P<0.01
2.2 pH
3
2
Tab.2 Effects of FOS on average daily gain and feed efficient in finishing pigs
%
0 0.25 0.50 0.75
kg 49.13+2.66 49.10+2.76 49.14+£2.95 49.03+2.83
kg 78.30+£2.77 79.5+3.24 81.14+4.41 81.22+3.13
g 648.22 +48.81° 675.56+43.32" 711.11£70.34% 715.33 +59.38*
kg 2.20+£0.07 2.22+0.13 2.23+1.00 2.27+£0.09
F G 3.42+0.08° 3.30+£0.07® 3.14+0.13° 3.16+0.11°
P<0.05 P<0.01
3 pH
Tab.3 Effect of FOS on colonic microflora populations and colonic pH in finishing pigs
%
0 0.25 0.50 0.75
100 ¢ 4.57+1.22 6.81+2.30 5.02+1.76 5.86+3.05
107 ¢ 7.83+£5.12° 12.10+3.58" 31.28 +3.88" 32.48+4.37"
100 g 1.92+0.85" 3.32+1.31% 3.79+1.82° 4.64+1.69
10° g 80.50£41.91° 49.98 +23.54" 1.18£0.68° 4.30+1.24°¢
108 g 11.64 £2.74% 7.49+3.21° 1.63+£1.04¢ 2.04+1.12°¢
pH 6.86+0.27° 6.60+0.33" 6.34+0.19% 5.96+0.21°¢
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4
Tab.4 Effect of FOS on digest enzyme activity in the pancreas in finishing pigs
%
0 0.25 0.50 0.75
Ug 196.14 £27.46 187.91+24.93 193.56 £25.55 205.21£20.62
Ug 493.20+24.93 465.95+41.60 484.79£59.04 466.35+46.20
Ug 2089.99+300.78 1914.75+190.63 2 029.01+245.26 1 986.75+183.58
10'U g 219.81+£38.48 213.57+£23.31 235.73+44.43 202.41+£24.25
Ug 56.61+4.17 52.77+6.46 58.13+£5.90 56.35+5.62
5
Tab.5 Effect of FOS on digest enzyme activity in duodenal contents in finishing pigs
%
0 0.25 0.50 0.75
Ug 9.87+2.13" 10.26 +5.24" 16.29 £3.21* 17.75+2.44%
Ug 40.35+7.38 49.80+15.63" 66.98+6.09" 61.43+8.09"
Ug 56.67+6.97 55.18+£5.14 57.41+4.93 58.03+£7.31
10°U g 161.23+22.19°¢ 173.68 +41.75> 214.54+31.00® 229.50£24.99*
Ug 61.61+4.34 58.77+5.91 62.02+6.03 59.91+4.86
3
3.1
3~5
67 Competitive Exclusion CE CE
Farnworth 1992
> HoudiJk 1998 . CE
3
3
3 3" Lyons
5% 4 2
0.50% 0.75%
0. 50%
0.75% 0.25% 0.50% 0.75%
0.50% 0.75% 0.50%
0.10% 0.75%
0.35%
3 . .
0.3%~0.4% 7 . SCFA

pH pH
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3. 0.25% 16
0.50% 0.75% pH
0.50% 0.75%
4 . 16
pH
7" Gabert
3.2
18
. Ikegami
6
15
19
0.50% 0.75%
1 . J. 2001 16 1 4~8.
2 ROBERFROID M B VANLOO J A E GIBSON G R. The bifidogenic nature of chicory inulin and its hydrolysis products J .
J Nutr 1998 128 11~19.
3 FUKUYASU T OSHIDA T ASHIDA K. Effects of oligosaccharides on growth of piglets and on bacteria flora putrefactive
substances and volatile fatty acids in their feces J . Bulletin of Animal Hygience 1987 26 15~22.
4 HOUDIJK ] GM MARLOU W B SEERP T. Apparent ileal and total-tract nutrient digestion by pigs as affected by dietary
nondigestible oligosaccharides ] . J Anim Sci 1999 77 148~158.
. J. 2000 31 2 261~269.
HIDAKA H EIDA T HAMAYA T. Livestock feed containing inulo-oligosaccharides and breeding of livestock by using the
same P . EP 017026A2 1986.
e J. 1997 7 27-~28.
J. 2000 27 8 9~12.
J. 1998 10 1 61~63.
10  KROGDAHL A SELL ] L. Influence of age on Lipase amylase and protease activities in pancreatic tissue and intestinal con-
tents of young turkeys ] .Poultry Science 1989 68 1561~ 1568.
11 . M . 1995.
12 FARNWORTH E R MOLDER HW JONES ] D et al. Feeding Jerusalem artichoke flour rich in fructo-oligosaccharides to

weanling pigs. Can J Anim Sci 1992 72 977~980.
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