HEERTSE 38(2) : 153 ~ 163, 2005 153

& H RIRHBEFAT A B SRR B B M

BGEOO ZEES R E

WeEE . 944E 1 14 H 5 #2320 9444 29H

W OR

AR H R R BRAT DUK SR ~ IR ZLRY DU — R s —FIliEzlly GRAH) RhEZERE
ACUTET L7 55 T S BRIV GG M e s - SUBEER A 60 SHEEFLIF S, - Hrh 6 SHANEEZL HHrE(E
FollliE 2 HEME - FLERFHE S BN AR 3 Feiek BRI < Bk - MFMEEZLIREE 5 ~ 10 A1 15 RERSEF &bl
TRBE AT LRIV RE TS MR E - SRS REUR - KERRIAEREZLR SR 0 2 5 KM - HIIEAIGTR
FIRReREE (P<0.05) #BHERHEPREL - (H55 6 % 10 Keisg 11 2 15 KW HIEE ~ HiR
R ETRFIRCR - —HHAPRH SRR 5 o TR A Ly P S NS MR BRI S A LIS 1 B

W - TR EEEAEEE LIRS 5K ~ 28 10 KNSR 15 RIREREE ML - (HIBARNGERAY LEIG MEAE B AL 1%
i) 10 Kl 2L HAK > ASRERHRI AR RS MR EEZL R 10 RO AIEEE# (P<0.05) izl H ) -

11175 Ml EETE MRS R 2L 2 TR o AR DL EREREDR - DUKEAREREEE AL 5 - (R EERL
VIEH A AR BN S IR AR e TG TR - KSR ~ IS ALk SR A
o HE AN A B S

RS ¢ S E B ~ BEFLFSE - BENEE - BRI -

]

(PRI E RS F R TIENE 17+ {ERBEFL S ERPEIE P (Lindemann etal.,
1086 : Ceraetal., 1990) - fFAIBFENS (LARHYIEIE T2 » METL AP REBEIEING I P 7] H AR
G+ B 6 BRI BT BUARE FLAGE TS AL+ ELIR 7 SIS B 6 S B e
(Hartman et al., 1961) « {754 1553 2 BRI 6 e 2 AR ECR BRI () + R ECIR ME MBS -
(KUt Pierzynowski et al.( 1993) Rt + MEFLATFAMEIRIING B2t 2.2 (EHIIR TR il - i1 FBAHI R,

[l

(D) 1TEbeE B T o5 28 1283 5% -
(2) TTHBEREZ EGEERE T EEH -

(3) BINTEEANELERR -

(4) WEfE# » E-mail: fcliu@mail .tlri.gov.tw



154 AL 5 BRI B T R

REIXT  SHHMECeraetal. (1990) WIFEEHUR - BEFLIFFEEREIZLIRD GRS (e SEEBRIR IV P 1
A3 ELIBENE 55 M e AR R 15 25 BB et g o - 990 6 MR v s in BRI G 1.8 R5A9TE I
(Bertrand et al., 1982) - #EWLIERRNIARAIAE » = 2H B REIRLL R BBEFT 739 - ELLUBERE I i
BRI AR IEIE i R B2 - S IRNG AR hRE H AR SE g - A A EEAriEl Rfa
IKIEVERT » FRERIBTERFEE B LTk — KRG R R H i - R BRI E EM R E - HIKA
SERrhEAETURREYE - NIt o EE DUSIE IR ER PR E B A o NP, - WA
Fradd Rt (Jensenetal., 1997) - L@ KA PN LA L B RASEREATE - {HSWTTE - 220
AGABE B AESRAS R SRR N LR I R 2 B 2T A B 2L A AN T B TE MR 8 - s 4
B RETEREHLZ RS -

MEHERTT A

| Bt 5 e D B

ABEER ] 6 5 28 Hifiedt 60 SHEEZLIFHE - Horp 6 BAfFSEHNEEAL H YL - R IE C FEME - HLR
54 BEfFFE - ARBGEERICH — B - TSRS o TSR B = E A > SRR — AR - B
R kel B IR LR A RIS CREHT ~ BEHEZUky DUSOR A S i 2L B 2~ IR G D) - I
IR TSI O R I AR ATE— 5 (1990) MY 54RS H 10 ~ 20 kg RE B2 HERS R (K1) -
ABR I SR BRI R 7 (AR A AR Bk

. HEEHE

T — BRERAH S R B LR B BSOS F 5% - 20 BIIEE 5 ~ 10 J¢ 15 KA E=2 6 56 » 3 HHERL H vk
LAFFEBH 3T 60 BH - (G TEE AL S BB AR il < LTS ERIRZY) R (dry matter)  S30AfT © £%
FRRISCHEFT Zoletil 50 (HEsw/ARIZALEE ) FlEERy 0.1 mi/kg JiMEAABEIF#41% - HEBIES TRk DU $R 4
P REIRABR ISR v o [RIRFRC SR S B A B R R R B F R - SR IEHINE ~ I HIRR RN
BURICR (BE/ER) ZHE -

1 5347753

IR R A BRIRIVI S < R PEHIE - 4kBorgstrom (1975) HiGargouri etal. (1986) JiiAMIE
DI=Fghg (tributyrin) Fy328 > FHI 0.1IN NaOH METTHE - BRI Rl B & > AL 1 g B¢
mifSCA 10 f5 B3R 0.19% Triton X-100 yA%K » #F DURIII R IREp R BE 1 733tk - ST oAk ORI |
SER(eE AR INE Y I=1iIaTE s NI = L iy SO S (S VAl = 5 3 iyl o= A S Mo M A D
J& 25°C Moy sk = IERR 1 ¢ mole il TR S o MDA TR R S REIRSE B2 7k 53
@& (AOAC, 1984) » DIHIER i L ¥e P& -

V. fats AT

BB R DL — s A= (General Linear Model ) JE1T488 /753047 (SAS, 1996 ) » DU/ NG5
¥J){H (Least Square Means) [b#E4EERN . 78 - P{E/INA 0.05 71 0.01 [F » 43 FlIF R 7 B A=
R gEE -



B5E HEE LRE 155

ESIEY St it (nY

Table 1. Composition of experimental diets

Soybean meal group Dried skim milk group  1/2 SBM+1/2DSM

[tems
(SBM) (DSM) group
Ingredients %
Corn, yellow 52.50 52.50 52.50
Soybean meal, 44% 31.10 - 15.6
Dried skim milk, 35% - 41.90 21.0
Corn starch 11.50 - 5.75
Cellulose - 2.75 1.38
Dicalcium phosphate 1.90 0.65 1.28
Limestone, pulverized 0.75 0.35 0.55
Salt, iodized 0.25 0.25 0.25
Vitamin premix” 0.30 0.30 0.30
Mineral premix® 0.20 0.20 0.20
Antibotics® 0.10 0.10 0.10
L-Lysine-HCl 0.20 - 0.10
DL-Methionine 0.20 - 0.10
_Soybeanoil ] 100 . 100 1.00 ...
Total 100 100 100
Calculated values
Crude protein, % 18.49 18.45 18.46
Digestible energy, kcal/kg 3550 3511 3531
Lysine, % 1.19 1.20 1.20
Calcium, % 0.88 0.89 0.88
Phosphorus, % 0.69 0.69 0.69
Analyzed value
Dry matter,% 87.77 90.97 89.37
Crude protein, % 18.52 18.49 18.57
Crude fat, % 3.58 2.87 3.61

2Vitamin premix provided the following vitamins per kg of diet: vitamin A, 8000 |U; vitamin D, 800 IU
;vitamin E, 301U ; vitamin K, 1.0 mg ; thiamin, 2.0 mg ; riboflavin, 5.0 mg; vitamin B ,, 25 mg ;Ca-
pantothenate, 12 mg ; niacin, 18 mg; folic acid, 0.4 mg ; biotin, 0.06 mg and choline, 120 mg.

12’

®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.

©One kilogram of antibiotics contains 22 g lincomycin and 22 g spectinomycin.
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Table 2. Effect of protein sources on the growth performance of postweaning piglets from day O to day 15

i3

Protein  sources

Items

SBM DSM 1/2 SBM+1/2DSM 1 M>E
d 1-5 postweaning®
ADG, kg 0.16" 0.23° 0.21% 0.04
ADFI, kg 033 0.32 0.32 0.05
Gain/feed 0.47* 0.73° 0.64° 0.09
d 6-10 postweaning”
ADG, kg 0.45 0.41 0.37 0.01
ADFI, kg 0.62 0.56 0.52 0.07
Gain/feed 0.72 0.73 0.70 0.11
d11-15 postweaning’
ADG, kg 0.67 0.69 0.64 0.08
ADFI, kg 0.89 0.85 0.78 0.08
Gain/feed 0.77 0.81 0.80 0.04

*Consisted of 1/2 soybean meal group and 1/2 dried skim milk group.
ab\/alues in the same row without common superscripts are significantly different (P < 0.05).

2ADG: Average daily gain; ADFI: Average daily feed intake.
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Table 3. Effect of protein sources and days after weaning on the gastric mucosa weight, pancreas weight,
and body weight of postweaning piglets

i After weaning
Protein sources

5 10 15

Mucosa weight, g

SBM 7.142.6* 9.5+2.4 11.644.1
DSM 7.642.1 9.9+1.6 12.643.2
1/2 SBM-1/2DSM ! 9.0+1.0 9.512.1 11.944.2
B Pancreas weight, g '
SBM 10.012.2 163113 25.748.3
DSM 8.8+1.7 16.242.1 24.615.1
1/2 SBM+1/2DSM ! 122438 15.4%4.2 24.046.1
" Body weight ke
SBM 7.4%1.1 10.541.2 14.242.0
DSM 7.941.2 10.3%1.1 14.411.4
1/2 SBM+1/2DSM! 8.2+13 9.9+1.3 13.141.5

At day 0 after weaning, gastric mucosa weight, pancreas weight and body weight were 6.3+-1.9g, 5.9+
1.3gand 6.1 = 0.9 kg, respectively.

“Standard deviation.

*Consisted of 1/2 soybean meal group and 1/2 dried skim milk group.
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Table 4. Effect of protein sources and days after weaning on the specific activity and the total activity of
gastric lipase from piglets

After weaning, days

Protein sources
5 10 15

Specific activity of gastric lipase, U%/g dry matter of mucos:

SBM 12074120° 11904252 15004231
DSM 13104177 1142142 1503116
1/2 SBM+1/2DSM ! 1352441 1275+41 14274207

The total activity of gastric lipase, U

SBM 1589+436"  1666+423 256241054
DSM 16934506 16864572 259741099
1/2 SBM+1/2DSM ! 17334185 17774582 2617+1317

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.
! 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 aminute from 1 gram dry matter mucosa at 25°C .

BRI - R AR R &Y - Guilloteau et al.(1986) WFtfHH » KEMIRTRES KRR
FIPTRREE FE e - SO T IR R SR R T o T B T A R T I Y R
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et al., 1994b) - {HHHZ 5 LRl A SR HH BT LR < BRI g Lo MR st v - BRI & BUE 2
FAK - ML BB RAEAGARERS R PR S BOE A - BEFLERES 10 A1 15 KI - IRIEZLE
ELT B D B AR M e S HoARAE 2 (HARGERRE /K HE > EHI G AT REIRIBRAR ] iy LE 15 P AT =
ENINAITER - FEBEALSR KBTI > 26 10 KR < BRARIGRE RS E# (P < 0.05) #3265 K&
55 15 RIF < JBEHEIDIIEHES 1 SCEEE (P < 0.05) mftss 10 K% » SR —AHE H E AR BRI 8 L
T ERIRES PRI A B s
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Table 5. Effect of protein sources and days after weaning on the specific activity and the total activity of
pancreatic lipase of pigs

After weaning, days

Protein sources
5 10 15

Specific activity of pancreatic lipase, U /g dry matter of pancreas

SBM 34574962 3820+1331° 72284676
DSM 2841+752° 4338+1094° 6996+896"
1/2 SBM+1/2DSM ' 20824453 4144+926" 70334497

The total activity of pancreatic lipase » U*

SBM 73214£892%%  14015+5183° 40377+24497°
DSM 6354+2083"  15839+4415° 41070+8554°
1/2 SBM+1/2DSM ! 847642327°  15164+6517° 39520+10713°

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 zmole free butyric acid in
aminute from 1 gram dry matter pancreas at 25°C .

2 bMeans in the same row without common superscripts are significantly different (P < 0.05).
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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 remarkabl e 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 activitiesin gastric lipase of
piglets were not impaired by weaning process in this study. Therefore, our resuet revealed that piglets fed on
adiet containing soybean meal had dlight 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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