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FEIEEGE X B ATIHI1SH Bk U4T5E
THALIE & G By R R 2 B A (v

s o2 2(2)(3)(5 =i (3 4
Sl AR o e = o5

W H ] 984FE6 H30H &+ #2 HI : 98411 H27H

EES

A GBS PR B 2 VB R IF AR R L (dried skim milk, DSM) ~ JR#iE 3 BHEH
(potato protein concentrate, PPC) SjE#E AT 2 [ (soya protein concentrate, SPC) ¥f 18 HELBEA
FSLEE ARG H - ETEROERFEGATLAFHEAE# S RZ =02 — - s
Hl 18 Hifieiz =i #8 [ Landrace X Yorkshire #5154 (F) B Duroc 254( ) ) FEACHF5E 45 BH OKH

6 fi  Hr 4 5k 9 55 > 53 2 Badat 9 86 0 DL S IRED) - BIERZAFFE - KBS E R MR Bl R
& DSM -~ PPC 5 SPC Z flkpE A » &5 Ry — B BLAT - RBREEAHIT R —M - 1o 15 81>
BT A BEALREE 0~ 5 & 10 REFRBMAEE 1 B > BRI 10 X - #5RER - B
% S R BRIEIAMHEEHCESREEE I - /R 10 X - HERRE SRR S R
10 R JBlrb e & - 43 iR S 8o B L Rl (P < 0.05) - HIEbEH BRI - g
T~ PR RS - B AR 1 e ke L T RS PR TN = (P < 0.05) « BEALEREE 10 K - BRAIRAH K TR
F A B RS LA A = - BRIBEGE L 1 RS 1 DTG LR AR = (P < 0.05) b » HERTELIERRE
i AL G MR R 7 SR AT o IR RS 8 B LI A TR E PR AT I G ALk A By
1 (P < 0.05) -

BgE B ~ WL - RIS -
s

Fete = BISEF E MR XN E P R UA R - R SEE —ITNT5E 3 £ 4 Bl > HIT LR
HEZL (Cole er al., 1975 : Krug et al., 1974) « SRAFFEAEREAL VTN B ER ST ~ HRRIPRE R LR AR

(1) 1T B g e s BT e i S 4 1543 3% -
(2) A& R —EE 2B EREE S 2 —8 -
(3) TTBbeRET EERa BT L R 2 -

(4) BB EYRHRR -

(5) #EF# > E-mail:ccchang@mail.tlri.gov.tw °
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STV ks » RS LA B 0 RS 2 245E (Funderburke and Seerley, 1990 ; Worobec et al.,
1999 5 5 - 1985) » EEUFFEEEIL WA BRI - SREEWRD  WEKZ > THEREN TS
5E (Kornegey et al., 1974 ; Okai et al., 1976) » ;5 FEH NF] ~ 6T (Amstrong and Clawson,
1980) » E(f fil 8 H 5252 i B 2 AR « [KIIL » WA BEFFERESI RIS B BLIRF I » B R E 5
=

ANLFARMFFE AR 10~ 14 K2 4 8l (EEHD 3ke G2 % 8k ) il HMHE - B FIHEAL
ZAFFEN S » il ~ I~ FIRZ AL &Y R FLNE S A b - IR - A LR SR IE LR
R FEE0RE » BE AT INEF 56015 18 < H ZURERRE I (Graham et al.,, 1981) » NRERRFE A R AR < LB
(lactose) ~ FLEE [ (milk protein) » H]HE B FE B E ' E R » MR B - (HR
WRAE LAy 2 fEAS = 5 [RIBRWE A RIS 2 & > MER e R8s - Kt - KBz BrY
B LE A FREIEL (Shih and Hsu, 2006) » #RET &R EIE A EREZ A TILE 18 HERBEAFFEH
{LEREBCEE > BTN LR 8 E B E RS - IRe i e 2L AR BB
J¥ (Smith and Lucas, 1956) » #EHF Ry A LA e FEHE FVERIE

MEERTTIE

L. B R B R

alBEsR A 18 Hifikz =4kl ( L andrace X Yorkshire #5445 () BC Duroc 2254 (8 ) J 4
ZAFFE o (PRI AL - RERTHR - * 18 HIRE H T4 5 IAGHEITEERL - 2HL 6 IafF
5 Hh 4 e 9 BH > 53 2 laaEt 9 BHZEEALIFHE > R AP RESIEBIRP LR o KBS B R
YBCE 3 M AR 15 BH - 3t 45 BEFEE -

B Ry S R B T - PR G R —F - T R - B/ NS
FEE I RUATR EEMERF(E 30°C » 58 N 1~27C - 5535 FRIEINAG R - DIk EAR - R0 —
ARER/K S « BtE R BT AU L BRE o (P AE0) AR > TR - EFED PLERIUK » 48 15~16 /NRFZE
B R R 8~9 I - BfaiEE - SUBRIIHETR REUKER -

. #&%at ke H

ARG 3 METRR PRI 5 S it 2o HE ORI — M5 - fopa sl — i - 3 FlpE B ke o2 I ER
IEHEZLHY ~ A G B SR A T E LR AR E 0 O N AR - FOR A T AL &M LR
3,600kcal/kg ~ MHEFHH 22.15% - aAB&IIR R 10 X - FFERHR — B - B SR
FEorAIRBEALALEE O R ~ 55 5 REER 10 REBE 154 -

SRER T ER i 6 FE LR PRI Anchor A FEISGE » RAAEHRANR  HEHESER 34% -
AR 47% - IRWEHEEE AR Avebe RFEGE > HHOHAR  HEHESER
75.5% » NEH —AEYITEE B R TS B I EHIEIK T o TR S R TR Sahaijk 23 F] B
WS RABTRARIR > HHEREEER 64% - =M ERHEKEfRRRCHERRE
AR A TA PO HEHER SR =0 — - ”fl 3 mEERAESE 20
TG G K 8% 8 HE B SR A K L 1 o BT R I 9.46% FUBE - BREIEFLRD - IRAE RS BE E MR
MR LR 2 IHALRE ~ ML FVE e T BRI T T 3% 1 - T A LFLAHRS IR 2 BTRHEURZ
BRI NRC (1988) T ERYE - (758 LB RHER D SEME R - 55 (1990) K+
R BHE - JRHHE RIS M EEE ~ HLRE b S T B B SR R — 2
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Table 1. Digestible energy, crude protein and amino acid contents of major protein sources (%)
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Item

Dried skim milk ~ Potato protein concentrate

Soya protein concentrate

Digestible energy (kcal/kg)

Crude protein

Lysine

Methionine

Cystine

Tryptophan

Threonine

Histidine

Isoleucine

Leucine

Phenylalanine

Tyrosine

Valine

Arginine

3,600

34.00

2.64

0.91

0.51

0.48

0.91

2.15

3.10

1.17

231

1.26

3,600

75.50

591

4.60

1.71

4.62

7.86

4.87

4.34

5.42

3.79

3,600

64.00

4.60

0.57

3.75

1.15

2.72

1.57

3.72

6.32

3.70

2.95

3.78

5.18
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7% 2. SABRETIERTEL (%)

Table 2. Components and compositions in creep feed for early-weaned piglets (%)

Ingredients Dried skim milk'  Potato protein concentrate’  Soya protein concentrate’
Yellow corn 32.73 32.35 29.70
Soybean meal 6.00 6.00 6.00
Whole soybean 11.50 11.50 11.50
Fish meal 5.00 5.00 5.00
Dried whey 20.00 20.00 20.00
Dried skim milk 1943 e
Potato protein concentrate ~ ---—-- 862 e
Soya protein concentrate =~ - e 10.54
Soybean oil 1.66 1.66 1.66
Lactose 0.36 9.46 9.46
Corn starch 2.07 3.20 2.72
Middling e e 1.23
Limestone 0.30 0.25 0.43
Dicalcium phosphate 0.47 1.48 1.08
Sodium chloride 0.10 0.10 0.10
L-lysine 0.12 0.11 0.13
DL-methionine 0.06 0.07 0.25
Vitamin premix * 0.10 0.10 0.10
Mineral premix ° 0.10 0.10 0.10
Total 100.00 100.00 100.00
Calculated value (%)

Digestible energy (kcal/kg) 3,600 3,600 3,600
Crude protein 22.15 22.15 22.15
Lysine 1.54 1.54 1.54
Methionine+Cystine 0.86 0.86 0.86
Tryptophan 0.28 0.29 0.29
Calcium 0.91 0.91 0.91
Total phosphorus 0.75 0.75 0.75

It was produced by Anchor Company, Australia (CP 34%).

It was produced by Avebe Company, Holland (CP 75.5%).

It was produced by Sahaijk Company, Holland (CP 64%).

Vitamin premix provided per kg of diet with vitamins A 8,000 IU, D3, 800 IU, E 20 mg, K3 1.0 mg, B; 2.0
mg, B> 5.0 mg, B> 0.02 mg, pantothenic acid 12 mg, niacin 40 mg, folic acid 0.18 mg, biotin 0.06 mg and
choline 120 mg.

° Mineral premix provided per kg of diet, Cu 150 mg, Fe 120 mg, Zn 100 mg, Mn 10 mg and Se 0.1 mg.

AW o0 =
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I %R ke o i 51k
(1) BEER e
FHEREBBYE L  RBR - Uk - DS B ESERIUN » ETRKIE
W (A TRUGE R o KSR/ 8E o BEISER 25 0SNG B VIBRtR A4
REE/KEE « BT ek AR o IFPE - BEBRSE DASH a2 e LRI R 5 ' RIFIH
B PR REIETE] T % - DI ERVELZ - FTERREIIRIER -70°C ZIQ TRAEH -
(i) HHEEERIRY
5 R B PR A AR E % - TR 4 5 & (viw) & 0.9% ‘ERHREEK - DUTE
(Ystral GmbH D-7801 Dottingen) ¥38& 1 » B K& HEE L (SCR 20B Hitachi)
J* 4°C > 2000g Z0srEE 30 4rfE 0 UL BB RED R R SRK (Kidder and Manners,
1978) o DA _FS@RRRRIEHI SN 4°C THEAT » ARIZBEN T < BRI R Y -20°C %
HfiE -
(iii ) A% BRI R HE
. HEHM (pepsin) ZHIE
ff¢ Rick and Fritch (1974) Al 73A815E 2 - DUMRLE HRBFE » 72 25C F » BL276
nm 2 B RHIFEOUAE © g5 #E N 0.001 Bz OD [EfffRC MR s — 15 EH
iz - HEEEEHEIEE (total pepsin activity) Fyfg ripr ek AT & < B E R M5
DIE R EREH R -
2. BEEHRE (trypsin) ZHIE
f& Rick (1974) Firalt FiEHIEZ = DL N-benzoyl-arginine ethyl ester (BAEE) JuRE -
K fE#% - HEY) Benzoyl-arginine BB FIHAZTE 251 nm FOGEZ AR - R
FREE R FoRFy 25°C T BISEPEER S & BRI (] B 1 PR [ P B SR R0 1 -
5388 /KfE 1 1 mole Z FE i B S by —THMEBRAL - JHEE HEBRENE M (total pepsin
activity) Ryl SefTfeAH S P & 2 DR i T SR DU B T R -
3. BEEEALEENE (chymotrypsin) ZHIE
& Rick (1974) Akt /5iEHIE Z » LA N-benzoyl-tyrosine ethyl ester (BTEE) Jy B8 -
Kt - HEY) Benzoyl-tyrosine BUEVEFIRHETE 256 nm RROGIEZ 7452 - [k
FLEEBBE 2 RRFy 25°C T WIS 38 SO 5 BRI ] Jld T P (8] P B BRI S0
M o f35 KB 1 1 mole ZIVE TR BER Ry —TEMERRAL o PREEZLE HEEEE
(total pepsin activity) o e ¥ ieERELRS H AT 2 o IPedE 2L 2 1 Wi 0 4 3fe DU B B 3
Z o

I\

B AT 1S BB A B BR 3 A 24 (SAS, 1996 ) #EAT/HT » R— iR e (2 » (General
Linear Model Procedure, GLM ) #1784 543471 » FFLL Duncan's new multiple range test PRz £ FEH
FHREg(E = B, -

SR B R

. FhR R R
FREEE AL R R B G ZLkD ~ IRME RS B E P MR AT E Y — R B A AT - L2 0
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Foo 5 KR 10 KERE R S AT R BN 3 Fir - e R S 6 R A L
B 10 K » (FREETIEE S B R O S IR AL T R (P < 0.05) - FNT R
b+ LU TR T » ARG FE 0% R (A RIS 3G {01 4 A PA 2 e o 2 5
e -

23 ANFREREAFEA LY 18 HiRBEAL S ERNEMRE R P8

Table 3. Effects of various protein sources in creep feed on the stomach weight and gastric mucosa weight of
piglets weaned at 18 day-old

Protein source

. . . Potato protein Soya protein
Item Dried skim milk SEM
concentrate concentrate

Stomach weight, g

Post-weaning 0 day 334 333 33.1 1.03
Post-weaning 5 day 39.7 36.1 38.2 0.84
Post-weaning 10 day 48.5° 43.7° 47.2% 0.95
Stomach relative weight, g/ kg body weight
Post-weaning 0 day 6.80 6.78 6.74 0.67
Post-weaning 5 day 7.20 6.99 7.09 0.50
Post-weaning 10 day 7.84 7.74 7.88 0.82
Gastric mucosa weight, g
Post-weaning 0 day 6.20 6.10 6.30 0.65
Post-weaning 5 day 7.10° 6.60° 6.80° 0.84
Post-weaning 10 day 8.70° 8.20° 8.50% 0.98
Gastric mucosa relative weight, g/ kg body weight
Post-weaning 0 day 1.26 1.24 1.27 0.46
Post-weaning 5 day 1.29 1.28 1.26 0.30
Post-weaning 10 day 1.41 1.45 1.42 0.42

“b¢ Means in the same row without the same superscripts are significantly different (P<0.05).

SEM:Standard error of means.

TERE MM EE T - HEALREE 5 K - SREIBNE 2L L B R B R S e B E a il
HRIREAR G EAHE R E (P <0.05) ; MEEFLERE 10 K DURHEFS $ B E HAH & H R
B (P < 0.05) - Iehis Uk i Bl A H R (A B R AR A2 AP A - B E D EER
R > R B A A0 SRR A 22 SRR AE

B BRI W2 Z NP R - Hrh DU R B GRS B I EE - 5 R S
K- B E R ML RS 125 - WEFREEE R (gastrin) Lo UbTHE > MEMRIEE M LR
(Brook and Grossman,1970) - A3 B% 5 2 S Al B SR B St M A > HA R E BB A - 8
FHERBRREPAIRE - AR R A R R B ¢ BRI 236 gf
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H o i Sse BEAME 185 ¢/ H - IRiASEAME 213 ¢/ H - HrhfRERD 256G E
HEME - EEEALR 10 K> HERHHBEEEEERIE - EUR - G E R EREZFIITE
HWEEEA RS - AANMRERSH - SEMHEERERES -

IT. BRI &

PR PR ER B G LK ~ RIS 8 B R A S 0 = R B < B - LR ZLAER 0
K~ 5 Rk 10 RFEBEEREZBEIINER 4 - BEALKREE 5 K - EREIGTHS ZLA0 HH & PR B8 (P <
0.05) Hfe Fo #¢ B 8 H M5 BRI A S E A 1A B - BEFLER 10 RAUDIAR G RE Fo de B L 1
1K > FCARWIRH PR 72 AP AE - BLASREL Kelly e al. (1991) BFFEAHNE -

4 RRIEAEAEA TS 18 HilikHtzL F S & 28

Table 4. Effects of various protein sources in creep feed on the pancreas weight of piglets weaned at 18 day-

old
Protein source
Item Dried skim milk Potato protein Soya protein SEM
concentrate concentrate
Pancreas weight, g
Post-weaning 0 day 6.50 6.30 6.20 0.58
Post-weaning 5 day 7.40° 6.20° 6.80° 0.63
Post-weaning 10 day 9.10° 8.10° 8.80% 0.68
Pancreas relative weight, g/ kg body weight
Post-weaning 0 day 1.32 1.29 1.26 0.42
Post-weaning 5 day 1.34 1.19 1.26 0.51
Post-weaning 10 day 1.48 1.37 1.45 0.63

D¢ Means in the same row without the same superscripts are significantly different (P<0.05).
SEM:Standard error of means.

Wl AEAFFEEM B R AL - IR E B AR 24 /NFLIARGE 5 - PR AR B 2 by
e EEEHI R E HE RN - i EAE R BlG (Corring et al., 1978) o & FERE fie2 Wi b
e Hagm R B BR T IR A SN - IRERIIIN R B S - FEARREE T - RS EEN
HHE B R S A EAEREAL RS 5 K (PR BRI IR F A E R Rt T RESE B
i B R - REERLAREE 10 K - BREGURG IS 80 B A B A B P R & - HUURI ] RE B
WRESLAR - B 5 R R R IR BB 2T - TR B S5 AS 7] ol R g = it
(Makkink ez al., 1994a ; Shih et al., 2005) » fEA G BRI 0] LIS 2% -

. & pH {E B H 3 FH A T

PR AL IR ER B NG 2R ~ IRME RS B B R K B — R B ke O pH {HEL
BRI P S LS T BMESIN R 5 - BREIIIEALRAEE - B b pH EERIRE - BRETRIEIS S
EEAME - B pH EEEEEALR KBS T L7 - ARE R A SR A - R H e e
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1% - BEFLEREE 5 RAER 10 K 0 5 pH {EIFDIRREEME A T A AR - o DABR AR R 8o B iR
HfH &I (P <0.05) -

5. IR ETTABA TS 18 BT THT pH (- HEER L0

Table 5. Effects of various protein sources in creep feed on the stomach pH value, activity and total activity
of pepsin of gastric mucosa of piglets weaned at 18 day-old

Protein source

. . . Potato protein Soya protein
Item Dried skim milk SEM
concentrate concentrate

pH in stomach

Post-weaning 0 day 4.58 4.64 4.61 0.67
Post-weaning 5 day 4.72% 4.83° 4.54° 0.72
Post-weaning 10 day 4.62° 491* 4.28° 0.68
Activity of pepsin of gastric mucosa, unit/g mucosa
Post-weaning 0 day 3,546 3,480 3,466 162
Post-weaning 5 day 3,444 2,946 3,077 208
Post-weaning 10 day 5,428 4,982° 5,404% 192
Total activity of pepsin of gastric mucosa, unit/total mucosa
Post-weaning 0 day 21,985 21,228 21,835 350
Post-weaning 5 day 24,452° 19,443° 20,923° 482
Post-weaning 10 day 47.223% 40,852° 45,934% 516

' One unit of activity expressed as an absorbance increase of 0.01/min at 276 nm of TCA soluble products
hydrolyzed from substrate of hemoglobin at 37°C.
b Means in the same row without the same superscripts are significantly different (P<0.05).

SEM:Standard error of means.

BRI B BT - R ¢ RBPEE AR - FRERGIIRIE AL SN o RS
P B E M BRI A S B ORI - EEELREE 5 REEFEEE 0 RIK (P < 0.05) - Mo
JREEFL S 10 R B - SREISEIE LA AU EBEZLIREE 10 RIFFELG BT - SRETIRMES R EED
A B A E E H S < BRI S s Al T o fERERLREE 0 K~ 5 KK 10 K[ > & ¢
HAE S E EHEAHR TGS AR 3480 ~ 2946 J; 4982 unit Hil 3466 ~ 3077 J¢ 5204 unit » DIEEAR
55 RIRIK - EEALREE 10 R - NAEAEREERE - S8 B3R S Ea it
FEREALSEE SRR 10 K- SREVIEZMIEE - BT EEOMEE - SR B ERATRNE S5
EE SR A S E A RS R (P < 0.05) > Hoh el 858 10 K - A IBREAREAA RS 8 B Bl
BRI Ry (P < 0.05) - FEB LM H HE BB S 17 > AR EE -

¥ Kidder and Manner (1978) $5H{ » & Frfr pH {EMEFGEE] 758 W 5 (R - Rk
B RB L HINE (chief cell) 73iib & B HEHBTEEA S EHRENS > REHERPEABEAET PP
1H1E (peptide bond Zf#) A5EaHh - FERER > HIGTRE DUF AT REE AN - HIEERETIRRK -
R EEOMEE - AR ERETRAE N BE O - ST pH EBRAHE S > HEH
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R B R AR RS I B MR SRRV REZ H R pH EE S TS - M [FElE < BEFLT
FEM > HHEAIRGE - SEEHEEEGHE Ry (Sloat et al., 1985) » A ERHMHIEIRERAEL - 1
BREIDLFLE VB B R R B - By pH (EREEIRNE K TR O R T aiES - TRERIEaE
T e S B AR EAE )T (buffering capacity) fifE( (Wilson and Leibholz, 1981) - H & & FH EHE M FE 4 #E 1g
iy b B A AR —2 -

IV. [BEEE e R R 2L B W 1

PRI R EREIIAR 2Lk ~ IRMEIS BB E 0 MR B — e B H e - IR A b
o i b M L W 1 2 B LSRR 2R 6 - BRGNS FLRDHH B < TR RSB 2 1 s - ERIEAL
®H 5 RFRE - MLIEEALKRE 10 Kigfm - HERERETRMESREEOHE (P < 0.05) - fEARADR
e S 8% B H AL - BB RS B B WS A AL AR ER S R - R LA - BREJIRME K
SEAME - QEBRIEZEEAHOICRER - BAEBERRES 10 DRl - MipEsiH H AR -

2% 6. NAIEE HEAIE A TFLES 18 HEeHEAL TSR WG I S BRgE 2L EE B 1 s

Table 6. Effects of various protein sources in creep feed on the trypsin activity, total trypsin activity, chymotrypsin
activity and total chymotrypsin activity of pancreas tissue of piglets weaned at 18 day-old

Protein source

) . . Potato protein Soya protein
Item Dried skim milk SEM
concentrate Concentrate

Activity of trypsin of pancreas tissue', unit/g tissue

Post-weaning 0 day 325 323 322 6.83

Post-weaning 5 day 237° 195° 232° 7.84

Post-weaning 10 day 415° 383° 406™ 7.71
Total activity of trypsin of pancreas tissue, unit/total tissue

Post-weaning 0 day 2,112 2,034 1,997 119

Post-weaning 5 day 1,755 1,398 1,577 133

Post-weaning 10 day 3,610° 3,108° 3,485% 111
Activity of chymotrypsin of pancreas tissue’, unit/g tissue

Post-weaning 0 day 239 230 232 5.94

Post-weaning 5 day 151° 112° 144° 6.41

Post-weaning 10 day 299° 258°¢ 272° 6.76

Total activity of chymotrypsin of pancreas tissue, unit/total tissue

Post-weaning 0 day 1,520 1,488 1,440 88

Post-weaning 5 day 1,120° 695° 979" 97

Post-weaning 10 day 2,724 2,073¢ 2,401° 106

' One unit of activity expressed as 1 ¢ mole of substrate hydrolyzed from a substrate of N-benzoyl-arginine
ethyl ester in min at 25°C.

2 One unit of activity expressed as 1 mole of substrate hydrolyzed from a substrate of N-benzoyl-tyrosine
ethyl ester in min at 25°C.

¢ Means in the same row without the same superscripts are significantly different (P<0.05).

SEM:Standard error of means.
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B gt L PR e 1 P P T T S R B 2 R B L R B i B S T BRI AR TR
% - BREIRAE AL A E TR AL SR 5 RIRIK » BEEALREE 10 K BFF - EBRBEAHRS - B O i AT
PEE IR S B FAHE (P < 0.05) « 7RI S $2 28 LI AH 8 RO R 8 I AH S 71 - WafHES
JREEFLIRES S RIHE - EEEFLELEE 10 KA LT -

T PR Mg R Ak P B L e I S I T T - B AL 1 S T R B L R B I 258 T R4 I
THAYBL G - BREANE i PR A & o IR 27 i R e st 2L A BTG 1 - fEBESLAREE 5 RERE - 1 DARE
FLIREE 10 Rimrs > HEE = R ERATIR M 5 B LA RRME AT M (P < 0.05) - fEIRME
P S o HBREE L E ARSI EEEALREE 5 REE - A BTt - EIRMEAEELHES
T FIB R RS $e B I B A ML RS R A - HAEBEALREE 10 RABFE e IR HREED
fHFE (P <0.05) -

FB s LA RS 1 T AT » JRRE P8 KRB N R 5EReART 8% Lo Blge - BRENE NG AL R 2
R SRR R R I LR Y BERETE T  FEEERLARSE 5 REHE - MPABERLRES 10 Riws - HEE SR
R B R4 R e B EE IR SRR L EE FIAHAE (P < 0.05) - fEIRMAMG S BB LIH - H BB R
[ LR FRR T - FERERLIREE 5 K&K - A BTt - [EIRMEA T RS - N R ®RE 5
RE 10 K - B SRR S B R H M (P <0.05) -

158 2 B 1 i b JB st 2L 2 B M 5 THT » SR8 H e 2 W oo A - ORISR EZA
(Corring et al., 1978 ; Shields et al., 1980 ; Lindemann ef al., 1986) - ¥ 28 HEREAFFEN S »
i EI FLIDI 2 T BREA AR R - TEBERLER 3-7 K JBEGHRE A o JBE AR 1 Wil S SR e 2L 2 T BT 1
R RR IS - Rl 2 REEFLE 8 (Lindemann er al., 1986; Owsley ef al., 1986)  igpl {54 4E
e L 2% LB EE 1 I e st 2L A I RS 1 N R BIR - AT A BB 8 R 1 Wl R i 2 B
BB (Yu et al,, 2002) - ¥)F 5-7 RARERE . —EFEE ZARRE o RIH - FERIEE LR BOR o BEREAH A%
FREERTE M S K - ARG EIMRIRS IR - BhY B s B 2 1 s 1 B B R R L e
b AR AR B S BRI YE T R Se R B R B P AR 1 Wl R P LR R
(Makkink et al., 1994b ; Shih et al., 2005) » HroDI&EEA & H g HEEIZU (Corring et al., 1978) - [tk
Sb - EEAEEAS SR EUR - BRSO RS MERE RS H it DT S BRI - 2 s EE R I
Ko A5 BE AN R M AR 5 T I TS M B T (Corring ef al., 1978)  RNEE B & EEIF - &k
AR IS (LABIE M, (Corring, 1980) » JRGE(ESEE - HEREFLE AR AT HE N (Lindemann et
al., 1986) H i B g R st 7L LI RB TG A —2 - {H Graham et al. (1981) IR K& B L AS
By EBEa R m %I (Sklan and Noy, 2003 5 Shih and Hsu, 2006) -

AT LURMEA T E AR CHERE SR > PREEALR 5 RZMRBEE - EEll
MRS (P < 0.05)  BUREMIBEAFFEM S - LRSI B BOR A A T8 R =R
£ - HEEALR 10 K > J IR 2 RATAE - 22U fEALEH 209 J A TFBCT > SRATER
MRS EHIINALE 9.46% DR INABIEAR CHERESE > BINRFFEHATAS - £
FAiE R8s B E M TTH > 3 FZ S MR BRI Z R (P < 0.05) < [RIBL - DIRAEIGES
BEBRIMINE 9.46% =EIURIEALR CHERE SR @ FREERBRMNFFERH AT
JER G H -
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HRH > 1985 - {F5E AL B HAE P 2 £

R S R R S E A - 1990 - S AR IE 58 - TPEERE o i -
it Ak - pp.141-150 -

o (Hil B 5 S B B et
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Abstract

The objective of this study was to investigate the effects of protein sources in creep feed on digestive
tract protein enzymes development of piglets weaned at 18 days of age. The protein sources were dried
skim milk (DSM), potato protein concentrate (PPC) or soya protein concentrate (SPC). The protein source
provided one third of the total crude protein in the creep feed. Forty-five piglets of Landrace X Yorkshire (%)
crossed with Duroc( 3 ) from six litters weaned at 18 day-old were used. According to body weight and sex,
the piglets were allotted into three pens, each with fifteen piglets. The pens regarded as experimental units
were randomly allotted into three dietary treatments, which contained DSM, PPC or SPC as the main source
of protein for ten days postweaning. All piglets were slaughtered at 0, 5 and 10 days, respectively. Fifteen
piglets (selected from each litter of each pen) were offered to slaughter at each time. The results indicated
that feeding with various protein sources in creep feed had a tremendous effect on the gastrointestinal
development. At 5th days after weaning, piglets fed DSM had heavier weight of gastric mucosa and pancreas
tissue than that of PPC and SPC treatments (P < 0.05). The DSM also showed a more activity of pepsin in
gastric mucosa, and more activity of trypsin and chymotrypsin in pancreas tissue (P < 0.05). At 10 days after
weaning, the gastrointestinal tract weight and protease activity did not differ significantly between SPC and
DSM treatments, except the activity of chymotrypsin was greater in DSM (P < 0.05). Each determination in
PPC treatment was less than that in DSM one (P < 0.05).
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