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ABSTRACT

An experiment was carried out to evaluate the effects of adding phytase on nutrient
digestibility in growing pigs. Three barrow pigs averaging 28.5+3.1kg of body weight
were allotted to three treatments by 3X3 latin square. Treatments included 1) cormn-
soybean meal based-control diet and 2)and 3) control diet with phytase 500 and 1,000
unit. There were no effects of treatments on dry matter and nitrogen digestibility
(P>0.05). Ash, Ca and P digestibility in pigs fed diet with phytase were greater than
those in pigs fed control diet(P<0.05). An increased phosphorus intake was observed
from pigs fed diet with treatments compared to that from pigs fed control diet. Pigs
fed diet with adding phytase had improved P absorption compared to pigs fed control
diet(P<0.05). There was no significantly effect on fecal and urine excretion(P<0.05). Ca
intake was increased for pigs fed adding phytase compared to pigs fed control diet. No
evident effect was observed on Ca fecal excretion among dietary treatments, however,
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urine excretion of pigs fed diet with treatments was decreased compared to pigs fed
control diet. Cystine, isoleucine, tyrosine and phenylalanine digestibility of amino acid
were greater for pigs fed diet with treatments than those for pigs fed control
diet(P<0.05). Asparagine, threonine, serine, methionine and leucine digestibility were
improved for pigs fed with phytase 500 unit compared to pigs fed control diet. Lysine,
histidine, arginine and other animo acids digestibility were higher for pigs fed diet with
phytase than control diet, but there were no significant effects by the treatments(P>0.05).
In conclusion, the results of the experiments suggest that phytase supplementation in the
diets could be a very beneficial strategy in environmental aspects.

[.A

ol FA0e HAY Aok}, FEE wE AAE sl ol ThEEuel e
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1) SAS2 ¥ AIEYAH

7WAAFo] 28.5+3.1kgdl 3uke]l 74 &-d-E(Landrace XDuroc X Yorkshire)-& FAlsted 3
X3 Latin square o2 AHE FPect. ST 7128 f4E A58 d=
T2 03 Helte 71x §4% AFol phytaseE 500 unit/kg H7F 79+ 1,000 unit/kg
2 A7t 55 2elslii

2) A

AR FARS FAT AR AYFAZ AQ AR 24 AR A 5% AsFes FF
sisich. oF 1AIZHERY A3ekA) @ F e Age] FAE SResic. ARe] Folk B 3
Moz ob(AD), AU, AHIA Folsigla, Fof A¥olE G4 B A9 AE
% sigirh, A%Ae LEE BT 0T, FEE 0-50%S $AeH, AE FEAME 2

& ool Agslsle.

3) Mgtz

AGAEE Sa-dlF ZIRAER Crg 0.25% Hrksted wigdsisich, & WA=
3,450 kcal metabolizable energy/kg, crude protein< 16.5%, lysinet .0.94% & NRC
(1988) AtSEFS 7122 dlo] wigslch. AlY 7|2AES] w3t k4 a2 Table 1
b d g8

Table 1. Formula and chemical composition of the diet

Ingredients %
Corn 52.44
Soybean meal 18.00
Wheat 10.00
Wheat bran 3.00
Rape seed meal 3.00
Fish meal 1.00
Molasses 3.50
Tallow 5.40
Monocalcium phosphate 1.00
Lysine 0.11
Limstone 0.60
Vitamin-Mineral premix® 0.65
Seassam oil meal 1.00

Salt 0.30
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Ingredients %
Nutrient content®
Metabolizable energy, kcal/kg 3,450
Crude protein, % 16.50
Lysine, % 0.94
Calcium, % 0.80
Phosphorus, % 0.60

*Providing the followings per kg of diet : Vitamin A, 7,000IU : Vitamin D3, 1,400IU : Vitamin E, 8mg;
Vitamin K3, 3.2mg: Vitamin Bz, 4mg : Vitamin Bs, 0.8mg : Niacin, 6mg ; Pantothenic acid, 5.2mg:
Choline, 3.69mg : Vitamin By 0.0lmg; Mn, 77mg:Zn, 66mg:Cu, 10mg:Fe, 62mg .1, 0.3mg:BHT,
0.5mg : Co, Img : Mg, 43mg.

"Calculated values.

4) CRAIAIE

A 7ZFEE ¥ w0 AHE AY 62 Foll 497 AR F ukAle 29 Bk oby)
AEE FoI% ¥ Aslch oldl o MHKF JB)mkek ANA AF, F8A AF 22l
A8 AN ZAse,

i ARE B AR ol ANG MEFNH 3ol A Yt 23 2 Loz uE
o} o} 2ol 4ol ehl Felsted AsIlek. AMFolle mlel 10% HCl 50mig H7bst
ek, B oF 20g2 Mo} 60T ARG AN B Azel, ool WE B
Wsjo] Fajoll o §oigich, ki wHUY P EF 2Pshm ol BAL Aol WA F uol
F F 5%E AAs $F BBsigch,

5) atEN 2 SHX

Al g AMHF 2k wo) HEHEA2 AOAC(1994)el JAste] BAsiglon] Az F
71 Al8€ 550CallA 6A17F o4 33t ¥ 23 FEAE ol 83sle] FAHUct

olm A E4L8 AFE 6N HCl £Ho2 16417 52t 110TolA 7ig-Esltstod(Mason,
1984) oAt 2HE-E-47}(automatic acid analyzer ; LKB model 4150, alpha)E A-83}oi
ZHsldch.

25 A8F SAS(1985)9] GLM procedureE o]83lo] Ducan’s multiple rang test
(Duncan, 1955)% A2l 3ol {24 28-S a3t
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1) 9%2 288

Phytase®] d7lrFol] whE odofd 43489 Zrh= Table 29 Zch, HAE 4388 A
=7 ALE7} 83.78%, phytaseE 500 unit H7Fgt FollA+= 83.56%, 1,000 unit H7ig+
oAl 84.30% 2 A= ot AolE Holx| ASTHP.05). Aol tigh £31-8ollHE 2 X
Tl ¥ b E Kol E HolA ket ey, 3|E9 ¢ Halyl tlzTel vidl 28 &
Tog adEgon, it Znt Qo S Melgyl dizTol vja] AR HeolE Uiy
< FEoE £ THP0.05). Phytased 4ol F& A18A 9159 Ago) u]8E phytase
(800 unit)E A7V A AE, $U1E, WA, g, A9 avgo] el $gEgm,

53] 45kg Al AAlENA HS Feigt A 43180 S Bda iKMoz &,
1994). 2 A9 A Helrt dzTl v 3%, Ze e|a 9 43kl glo] "X
zpol & Heblo] o g A7AbET 22 A7 AHE B3l

Table 2. Effects of phytase supplementation on nutrient digestibility

Phytase(unit/kg)
Item Control 500 1,000 SE
DM 83.78 83.56 84.30 0.50
N 81.25 80.96 81.48 0.75
Ash 35.91° 48.81° 43.72* 2.55
Ca 62.76° 69.25° 68.03° 1.51
P 37.73° 48.96" 47.10° 2.63

Three barrows with an average initial body weight of 28.5+3.1kg.
Means in same row with different superscripts differ significantly at P<0.05.

) Qo] M By 9 HhodY

el A%, F% 9 Fxo vi-dZE Table 3t Zeh, A7} A% A2 F2 M=+
7} izl Bl o B2 & AFEI. =3 QY] FF Al ATl tizAtel] vl
2 48 F7oeni(P0.05), ol AW ol Falislo] &3, vt S Aoz A
g8c. £F 9] midZe HelTet dz7E vlad o F23e Zele e, o A7
o 9 F{i et oivt H—’ﬁ-@l ALEW phytased A7HE w 9 o] §AZ I SV
U Qle) wideke: Zhawlz] ekgkoha slivHCromwell &, 1995).
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Table 3. Effects of phytase supplementation on balance and retention of P and Ca

Phytase(unit/kg)
Item Control 500 1,000 SE
g/d

P intake 6.40° 7.58° 7.31" 0.31
fecal excretion 3.99 3.87 3.80 0.19
urine excretion 0.01° 0.02* 0.04° 0.01
total excretion 4.00 3.89 3.84 0.19
absorption 2.40° 3.70° 3.47 0.27
Ca intake 7.82° 11.11° 10.08 0.43
fecal excretion 2.92 3.41 3.20 0.17
urine excretion 1.76° 1.44° 1.21¢ 0.07
total excretion 4.68 4.85 4.41 0.20
absorption 3.14° 6.26" 5.67 0.36

Three barrows with an average initial body weight of 28.5+3.1kg.
*®Means in same row with different superscripts differ significantly at P<0.05.

a2
rlo

Fol7) st kol Wil e HelTella B B <ol whasIoP0.05), B3

Z Wage) 749 EAK hE AolT UEhilA aieh. AR MelToldel AR 43

wzTel A2 Al uldl T o] We W mHs Aoz Qo) widsel &

£ ATE ¢ 4 Yk oA phytase WA A9 FFFel FAUE & F Ueh. ol
Basto] ol AES S54-thTH 91Fe] AEol phytased 1,200 unitE 37} FHY
si=le) 1o} ol &4o] EFH oz Fysigletn sl Lei 5, 1999).
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£ 2 2L K

3) Za9 MFE B+ ¥ HIME

7zl A, Frek 9 B widdake oS Table 3% ok, Hel77}t izl vlsl
2ol Aol Hrd Edvh, aela 2w 43489 FUIE F9F =3 phytased 500 unit
2718k H6.26g/d)2F 1,000 unit H7Hg 745.67g/d)7} phytaseE H7VskAl @& 7+3.14g/d)
of] vlsll YSs] EXcHP0.05). Lantzsch (1989)0)) 2lst Zga =i=l4te] 73t phytase
o] o3l Eallzbsslw o|2jdt phytased] BAAEE AZH 78l U3 Zhge] sFol wat
AgHg wevka skl

g zhgre] B oujAdske 7h He| gl M ohE XolE HolA| gkjkont, o] ik
phytaseE #7} 7} phytased H7lslx| ¢k FEot A o2 wiEsAcHP0.05). 213
o2 Axekal sl SRe e Faold 2 el dizTel v Ao Feke] &
7F1932S o 4 ek, ol phytase?t AEA phytateol] ¥atslo] AW o] ol S
A RelAlA F 7Hed HelE ke 2oz Assd
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Table 4% At&M phytase®] #H7FA] {55 olu| At £33 Jebd ZAo|ch, 43}l o}
B4k F cystine, isoleucine, tyrosine, phenylalanine phytase® 500 unit®} 1,000 unit
A7¥gt F7F gzl vidl 4shge] dxls] S7HE Ag & F UACHP<0.05). Asparagine,
threonine, serine, methionine, leucine®] 73-% phytase® 500 unit 37t FollA] ¥ &3}

&8 LEHHRIEHPAO.05).

ANA AL gl 3714 phytase®] 7§ bl As} s ofu|weAte] 43hgo] T~12% g€t n

3} cHOfficers} Batterham, 1992). ¥ A¥ol4x phytase®] H7hs U opw|Abe]

7} A3go] RS HolE 4= 9lqlch. ¢HH lysine, histidine, arginine 58 thE ohu|x
Are phytased 71t F7F kst @2 7R ke 438 FHE & ddeu F

A zole vehtA| gigkeh.

Table 4. Effects of phytase supplementation on amino acid digestibility

Item Control Phytase(unit/ke) SE
500 1,000

Asparagine 82.32° 83.80° 80.40° 0.96
Threonine 78.80% 81.3%° 77.22° 1.08
Serine 85.05% 85.65" 82.53 0.86
Glutamine 90.52 91.07 90.28 0.53
Proline 89.17° 89.27° 91.60° 0.60
Glycine 81.52 83.50 82.08 0.74
Alanine 76.08 80.18 79.50 1.27
Valine 80.98 83.23 82.03 0.95
Cysteine 85.92° 91.95 90.43* 1.09
Methionine 81.03° 90.53° 82.07° 2.04
Isoleucine 76.47° 85.17 85.12* 1.41
Leucine 81.40° 8.87° 84.08™ 1.08
Tyrosine 78.52° 89.47° 87.92° 2.32
Phenylalanine 80.97° 92.15° 88.43° 1.51
Lysine 80.08 82.23 79.35 1.18
Histidine 84.52 87.30 86.75 1.21
Arginine 81.75 90.52 89.53 1.00

Three barrows with an average initial body weight of 28.5+3.1kg.

"®Means in same row with different superscripts differ significantly at P<0.05.

TR EAlke TRAL F2AT sl m, w4 wuns 3 Puz A
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ol g7l ufFoll(Maga, 1982: Han, 1989 ; Gifforde®} Clydesdale, 1990 ; Honig®} Wolf,
1991 ; Pallauf®} Rimbach, 1995) phytaseel] ¢J3ll U¥- LU olu|:Ate] 43§ IS B
Y olfE Agsch opn|iAle] o858 AHE At B Adelld six] A2 phytases]
H7h= phytateE f2lA17]3 webA] phytatest gt chalRle] o] 848 RN &
Al Absled et

V.3 e
2 A7 F4EN 3ol phytased] HrlrFol wh2 k4 ol &EE s AN oA
AldE AABT. dizTte Sg-uifate] SAE ARolx, NETE WERT AR

phytase®] 7} 7& 500 unit % 1,000 unit-S H7}3F 78 3X3 Latin Squarelt oz 4
Alstadet. 283 Al it 438l Ae 7 Hel 7ol f2H Zelzt JKTHPY.05).
3%, #ZF 2 U9 43189 A9 phytase M7V dizTol vldl EL 5L HYd
(P<0.05). HAI7F AH3gE Q9] k2 phytase H7FF7) dizToll vls) Fbsldcl. 3k Qo
¥7% 94| phytase H7F77t dlzTol vls) lr‘°“4(P<0 05). &3 =9 F Q widEke &
HQ XpolE vERHA erkeh. Zwel A% M) izl viel Edoh. A B
ek ZF HelFdell #H ohE XolE Koz AgroilKPX0.05), kol shdskS e}
z7Ect A ool wlAErl. A3kE olm|:A F cystine, isoleucine, tyrosine,
phenylalanine2 X el77} tz+ol| sl 484go] WAs] 7k Ae & 4 AUATHPL0.05).
Asparagine, threonine, serine, methionine, leucine®] 73-%- phytase® 500 unit H7}&F 3
7b #2 4388 JERHRIEKP0.05). 3k lysine, histidine, arginine 59} o}& olu|x4t
< A7t dz R e A3kg FIE Hiou A feixke Jelx g4k
(P>0.05). &3 o2 ALZW phytase 7k @735l Qlo] milg AwFpAQ Wyog Ag
et
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