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6 28 60 6
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1990 10 20 kg 1

II. 
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Borgstrom 1975  Gargouri et al. 1986

tributyrin  0.1N NaOH 1 g 

10 0.1 Triton X-100 1

1 1 g

25 1 mole 

AOAC, 1984

IV. 

General Linear Model  SAS, 1996

 Least Square Means   P 0.05 0.01
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 1. 

Table 1. Composition of experimental diets

a Vitamin premix provided the following vitamins per kg of diet: vitamin A, 8000 IU; vitamin D
3
, 800 IU

; vitamin E, 30 IU vitamin K
3
, 1.0 mg ; thiamin, 2.0 mg ; riboflavin, 5.0 mg; vitamin B

12
, 25 mg ;Ca-

pantothenate, 12 mg ; niacin, 18 mg; folic acid, 0.4 mg ; biotin, 0.06 mg and choline, 120 mg.

b Mineral premix provided the following minerals per kg of diet: Cu, 10 mg; Fe, 100 mg; Zn, 100 mg; Mn,

10 mg and Se, 0.1 mg.

c One kilogram of antibiotics contains 22 g lincomycin and 22 g spectinomycin.
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I. 

1 5 P

 0.05 P  0.05 2

3 - 1980  

5 160 230 210 g 2

Sohn et al., 1994a; b 6 10 11 15

2. 0 15

Table 2. Effect of protein sources on the growth performance of postweaning piglets from day 0 to day 15

1 Consisted of 1/2 soybean meal group and 1/2 dried skim milk group.

a,bValues in the same row without common superscripts are significantly different P 0.05 .

2ADG: Average daily gain; ADFI: Average daily feed intake.



157

2

5

II. 

5 10 15

3

Lindemann et al., 1986; Jensen et al., 1997 10 15

2 

 

5 10 15 3

Hartman et al., 1961; Owsley et al., 1986; Lindemann et al., 1986

3 5 10 15

0 5 6 10 11

15 1.73 2.4 3.67 kg

III. 

5 10 15

4 4 1

? Jensen et al. 1997

Snook, 1971  

5 10 15 4

5 10 15 15 5

10 1.55 1.52

IV. 

5 10 15

5 Snook,

1971 5 10 15

40 Lindemann et al., 1986 4 

1 Cera et al., 1988

Hartman et al. 1961 Jensen et al. 1997

5 10 15 5

Snook, 1971

3 Green et al. 1972



158

3. 

Table 3. Effect of protein sources and days after weaning on the gastric mucosa weight, pancreas weight,

and body weight of postweaning piglets

At day 0 after weaning, gastric mucosa weight, pancreas weight and body weight were 6.3 1.9 g , 5.9

1.3 g and 6.1 0.9 kg , respectively.

*Standard deviation.

1 Consisted of 1/2 soybean meal group and 1/2 dried skim milk group.
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4. 

Table 4. Effect of protein sources and days after weaning on the specific activity and the total activity of

gastric lipase from piglets

At day 0 after weaning, the specific activity of gastric lipase and total activity of gastric lipase were 1491

157 U/g and 1374 592 U, respectively.

* Standard deviation.

1 Consisted of 1/2 soybean meal group and 1/2 dried skim milk group.

2 Specific activity was represented through the tributyrin was hydrolyzed to yield 1 mole free butyric

acid in a minute from 1 gram dry matter mucosa at 25 .

Guilloteau et al. 1986

Li et al., 1991; Sohn

et al., 1994b 5

10 15

10 P 0.05 5

15 P 0.05 10
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5. 

Table 5. Effect of protein sources and days after weaning on the specific activity and the total activity of

pancreatic lipase of pigs

At day 0 after weaning, the specific activity of pancreatic lipase and total activity of pancreatic lipase were

5500 1529 U/g and 8134 3454 U, respectively.

* Standard deviation.

1 Consisted of 1/2 soybean meal group and 1/2 dried skim milk group.

2 Specific activity was represented as the tributyrin was hydrolyzed to yield 1 mole free butyric acid in

a minute from 1 gram dry matter pancreas at 25 .

a bMeans in the same row without common superscripts are significantly different P 0.05 .



161

 0 5

 P< 0.05 5 10 10 15

5 10 15

15

10 5

15  P< 0.05 10

1980 - pp.134-210

1990

AOAC. 1984. Official method of analysis 14th Ed. . Association of official analytical chemists,

Washington, DC.

Bertrand, S. and G. A. Anik, O. Malika and V. Dominioue. 1982. Response of the exocrine pancreas to

quantitative and qualitative variations in dietary lipids. Am. Physol. 242: G10-G15.

Brogstrom, B. and H. Hildebrand. 1975.  Lipase and co-lipase activities of human small intestinal contents

after a liquid test meal. Scand.  J. Gastro. 10: 585-591.

Cera, K. R., D. C. Mahan and G. A. Reinhart. 1988. Weekly digestibility of diets supplemented with corn

oil, lard or tallow by weaning swine. J. Anim. Sci. 66: 1430-1437.

Cera, K. R., D. C. Mahan and G. A Reinhart. 1990. Evaluation of various extracted vegetable oils, roasted

soybeans, medium-chain triglyceride and an animal-vegetable fat blend for postweaning swine. J.

Anim. Sci. 68: 2756-2765.

Gargouri, Y., G. Pieroni, J. F. Riviere, P. A. Lowe, L. Sarda and R. Verger. 1986. Kinetic assay of human

gastric lipase on short- and long-chain triacylglycerol emulsions. Gastrology  91 : 919-925.

Green, G. M. and R. L. Lyman. 1972. Feedback regulation of pancreatic enzyme secretion as a mechanism

for trypsin inhibitor-induced hypersecretion in rats. Proc. Soc. Exp.Bio.& Med. 140: 6-12.

Guilloteau, P., T. Corring, J. A. Chayvialle, C. Bernard, J. W. Sissons and R. Toullec. 1986. Effect of soya

protein on digestive enzymes, gut hormone and anti-soya antibody plasma levels in the preruminant

of calf. Reprod. Nutr. Devel. 26(2B): 717-728.

Hartman, P. A., V. W. Hays, R. O. Baker, L. H. Neagle and D. V. Catron. 1961. Digestive enzyme

development in the young pig. J. Anim. Sci. 20: 114-123.

Jensen, M. S., S. K Jensen and K. Jakobsen. 1997. Development of digestive enzymes in pigs with emphasis

on lipolytic activity in the stomach and pancreas. J. Anim. Sci. 75: 437-445.

Li, D. F., J. L. Nelssen, P. G. Reddy, F. R. BlechaKlemm and R. D. Goodband. 1991. Interrelationship

between hypersensitivity to soybean proteins and growth performance in early-weaned pigs. J.

Anim. Sci. 69: 4062-4069.

Lindemann, D., S. G. Gornelius and S. M. Kandellegy. 1986. Effect of age, weaning, and diet digestive

enzyme levels in the piglet. J. Anim. Sci. 62: 1298-1307.

Owsley, W. F., D. E. Jr. Orr, L. F. Tribble. 1986. Effects of nitrogen and energy source on nutrient



162

digestibility in the young pig. J. Anim. Sci. 63: 492-496.

Pierzynowski, S. G., B. R. Westrom, C. Erlanson-Albertsson, B. Ahre'n, J. Svendsen and B. W. Karlsson.

1993. Induction of exocrine pancreas maturation at weaning in young developing pigs. J. Ped. Gastro.

& Nut. 16: 287-293.

SAS, 1996. SAS/STAT User's Guide, Release 6.11 Ed. SAS Institute Inc., Cary, NC.

Snook, J. T. 1971. Dietary regulation of pancreatic enzymes in the rat with emphasis on carbohydrate.

Am. J. Physiol. 221(5): 1383-1387.

Sohn, K.S., C.V. Maxwell, D. S. Buchanan and L. L. Southern. 1994a. Improved soybean protein sources

for early-weaned pigs: I. Effects on performance and total tract amino acid digestibility. J. Anim. Sci.

72: 622-630.

Sohn, K. S., C.V. Maxwell, L. L. Southern and D. S. Buchanan. 1994b. Improved soybean protein sources

for early-weaned pigs: II. Effects on ileal amino acid digestibility. J. Anim. Sci. 72: 631-637.



163

Effect of protein sources on the development of gas-

tric and pancreatic lipase activity in weaning pigs(1)

Fang-Chueh Liu(2)(4),  Yan-Nian Jiang(3) and Tian-Fuh Shen(3)

Received Jan. 14, 2005 Accepted April 29, 2005

Abstract

The purpose of this experiment was to investigate the development of specific activity and total activity

of gastric lipase and pancreatic lipase of postweaning piglets using different protein sources, i.e., soybean meal

SBM , dried skim milk DSM and one half soybean meal and one half dried skim milk 1/2 SBM + 1/2

DSM . Sixty animals was adopted in this study among which 6 were sacrificed for serving as an analytic

baseline on the weaning day, and the rest of piglets fed one of three treatment diets and used to measure their

lipase activity on the 5, 10 and 15 days after weaning. The results showed that daily weight gain and feed

efficiency in piglets fed diet containing soybean meal was significantly lower than those fed diets containing

dried skim milk or mixed protein during the period from the first to 5th post weaning P  0.05 , but there

were no remarkable difference thereafter. The specific activity of gastric and pancreatic lipase, or the total

activity of gastric and pancreatic lipase on the 5th, 10th and 15th day postweaning, were not significantly

different among the treatment groups. The specific activity of pancreatic lipase for the first 10 days was still

lower than the weaning day, but the total activity of pancreatic lipase was significantly higher than the forward

day from 10th to 15th day postweaning. We also found that specific and total activities in gastric lipase of

piglets were not impaired by weaning process in this study. Therefore, our resuet revealed that piglets fed on

a diet containing soybean meal had slight influence on growth performance after weaning, and the protein sources

do not have any impact on the development of gastric or pancreatic lipase activity.
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