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2 % E AFoA L v]&E 7|2AE Protease, Xylanase ¥ MannanaseS E3SH B E4AAE H716I9E o
S8E9 B 2 A vAl= FFol tiste] A fiste] AAISHIT AEE Yote] BHAlF 37.48 £ 5.43
kg?!l H]-8-=(Landrace X Yorkshire x Duroc) 1478 £& FAIste] 3HHEslY, WHE o j2E= Btk 256 F, A
T= ot 236 T4 A9 wix| 5t et. A 27t Protease + Xylanase + Mannanase 0.1 % 2|5t &31A1%
9k 115 kgZtA] AMFA TS AAISHT AR E A o] ddTAFS Ao} oA 242 784.62 £ 17.429%
2 749.39 + 10.48F AT FolA FoH R A= AH(p)0.05). ARAAFHZFANA= A=7t FYA= JAA T
(£0.05) AELT-EOJA tHRT 0.355 + 0.01, AT 0.365 + 0.012 A4 Fod o= R ATHp0.05).
g XJA}o] A= Protease, Xylanase @ Mannanase F7t7F &0 H|3] Total protein &0l §Z 07 =7
UEHATHp(0.05). BA1E BAM= FF SAF(total weight gain)¥} 1 F3 =7Htotal pig prices)?] 3% A2+
oA dixtEY MAEE S BIAAT 94 Zol= YAHp»0.05). 157 ol ®A] &dE&(Prevalence of
grade 1 or higher)2 AT} RFAA Z+2F 57.41 + 0.4, 49.54 + 4.922 HZ|FAA FoHoz2 /JA=E ATt
(p€0.05). ¥ 439 AFZ Ho} Protease, Xylanase @ Mannanases Z§3H EFaAAE H[SE 7|2AMR 3
7Vohe AL =R JE EX5to] J4bd € BAAo] Adste @Y W diAgEE SV ALE YEdTh

Abstract This study was conducted to investigate the effect of supplementation with an enzyme complex
including protease, xylanase, and mannanase to the basal diets of pigs on their growth performance and
economic value. A total of 1478 cross-bred-fed pigs (Landrace x Yorkshire x Duroc) of 37.48 + 5.43
kg (average BW) were randomly assigned to one of these treatment groups with 3 repetitions. Breeding
experiments of the group supplemented with 0.1 % enzyme complex were conducted by attaining a
bodyweight of about 115 kg. Growth performance improved significantly with supplementation
treatment compared to the basal diet showing an average daily gain of 749.39 + 10.48 and 784.62 =+
17. 42 (p»0.05). The feed conversion ratio significantly improved in the supplemented groups at 0.365
+ 0.01 compared with 0.355 + 0.01 in non-supplemented groups (p<0.05). An analysis of blood
composition showed that the total protein in the treatment group was significantly higher than the
control (p<0.05). Total weight gain and
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U F= AL A AR 71 d9E 2FEHE
Pl AR L2EAE SHFE 1-8oto] Aok o
T FeE MekE 1 glrk 20209 1871 7% 1,000
54 ol ARt S UiHE FEs7E Sl o
3,400 57 3loH BUME AN s B
1,800 7 oldo& mid S7kstal et ES, FHlas
o] Z7¥st) wEt =9l 1 Y &&F AH[FE 20009
34.1 kgollA 20184 47.1 kgo.& F7st9oH o] &
82 22.8 kgl 2 44.8 %= AA|ot¥ct. A FHT
TAGol ol 27t AT 22 7HE AFEY T
o] EoludA B84 AE Aol Bt ARRES
Tilo] F7skar Qick

o AEE HuA|et fAFE(1-4] 52 7ISAIEATHA
2 AREES eyt AE W A AREATH A71E
GO FE = ARgol ARE]7] AlZSEITHS-7]. o]
TAA Wde] EF0E AAZCR 585 AR A
Al A8l T3t TAlo] EoHA ml=at o= 59 A
oA YRS AA|E0H 19974 o]F WHOSE EU
+ 3224 4 PuE JFSAAMGP)Y A
AZ3s] Aot ATHE]. 2011 7€ o]F FHofA=
ampicillin, penicillin ¥ tetracycline 52 $8°&
sl YAl gt W87 EdEC] 20~90 % °oF
o & gojdo] m=HI] 7150l thek AMGPS ARgol A
A A=A o2bA FAAE AR AFRE 7S
AtA| 9 7o) A4S Q= glom o3t At
A A RAAE BA, E4A E A5 FYEA
E40]| Tt Tilo] =orA|aL Qirh
FE AtR AFEEE AEA HR= ®HAT ARt
U= p-2 7L T e 9 AES A 72 vy
A RSP G Egotal ot ALZ AL
h= JeE S7HKA I o1& ot 4% 585
TAaAZIH, MZEE Y NSPE JUA9 A3et S+
AT 5= Sl AoE DA urh EF, A=A R

FL7d YA phytic acid?F o HR-E O] 1o
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[12-15]. FRLA ARl ot A= o84 AsHE 3t
AA7)7 AR o8BS Z7HI717] giste] TiAtRol

BAAE A7k Als A&GiA o]folA gfon &
5] Mannanase?| 3-%-= =AY 48k 7S B3 A
A Ao AFEHATH16,17]. ESF Lewis 5(1995)
2 @l Bofj @ i(Protease) F7H Al A= SAET
AR Ego] HA=E Pt B stgrH18].

2ol ofg] 7|4do| &8sl EFEAA7} s
o] /83t = Min 5(1992)°l olotd EZtasA|
£ 54 - HIS= dA0IA AFEC] H7tsto] Fof A A
FERE} ARl /M=A19], Bedford 5(1992)
of oot EAAE AEALR H7KeE B Aol
FAE AT B U5FFEH20]. I3y Cunningham¥}
Brisson(1957)2 T A} gh=5lE Bajla4E H7ist
o AlRRE&T FAE a7 ek shltH21l.

ok B AFEs HEE AR Y BgasdE 22
glopd], AdeptA|, ThtolA] 7t Al BlSE=9 447
A HX= FFS A 5t HAlSHAT

=1}
=

2. M=

ar
2.1 &t g4
2 Ao A8H EAAE Protease, Xylanase,

Mannanase® 1 97F= Table 13} Zt}

Table 1. Unit of used enzymes

Enzymes Content
Protease 2500000 U/kg
Xylanase 2000000 U/kg
Mannanase 2000000 U/kg
2.2 SAF, HAEA
AF A8 3l H]S-=(Landrace X Yorkshire X
Duroc) 1478 & TAIsIdoH AAMNA| HHAFS

37.48 + 543 kgo& ASS 15t 3uHESIGIH
Wt &= Bt 256 Folal, A Bt 236

2 A9 wiAstH. g2 aaAE FA st
P AT AS
Mannanaseg 0.1 % H7}sto] &StAIS5S 2F 115 kg

AH7A ALt

Protease + Xylanase +
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Fig. 1. Layout of pigsty

2.4 MBEH

AR S AV fisto] ARAMNAL &5t Al AF
slo] dFEAFH Average daily gain)S AXFSE
For AdUrZAFFH Average daily fed intake)
AlEEol R AeE &85l dFHEFTFE 718 =
°RP°P93\E} AR Q 7-8(Cost per kilogram feed)
FEAFS ABAHAFFLE o] AEstl. E5H43
AAE 7IECR 157 ol =R &8&(Prevalence
AlArsEAT

o =
< &3

Q]

of grade 1 or higher)&

2.5
AIFAE S Al 20 5 Adsto] Ao A
F3l9d Serum Seperation Gel Tube(SSGT)ol &
AYgAE &4 3, OOOrpm_QE 2087 Y4lEEst
Ao Badl & Y= Bysignt L A543}

o Y 2N

24

2 rlo o
m& ok

st B47](Fuji Dri-chem 3500i, Japan)& ©|-&3}9]
Total protein, Albumin, blood urea nitrogen
(BUN) g 413t

2.6 MAY BN

A B2 A71Al, 78] 5= IEokA] gl A
=983} Bgtasd] vlgRt 7lEo R so] & = &
ABAFGT 544 W1E RARS] AURE & F
9l& AKkksto] vl
2.7 SAH 24

2 AFoA I =m0 tfst BAF 42 SAS

9.145 o]&sto] EAHEA(Analysis of Variance,

ANOVA)E AAIgE & Duncan's 3780l <Jste] A
g7t 994 HAAHE HASHAT
3. Zat & nF

3.1 AlFMN

71ZAt=0] Protease, Xylanase, Mannanase
e ERtaaA|o] P vlSES] AR/ B
Table 29} Zt}.

LFFAFoIA EFRAA At 2T B
o s Jfad g YR ATHp0.05). A=A
FFolld= AE21e] Fof Al 2ol 7t UehtA] 39k
Hp0.05). A= 87-&2 ti27 0.355 £ 0.01, A=
T 0.365 £ 0.01% AZFoA] Fojd o= A= qict
(p<0.05).

A19] A7} Protease, Xylanase, Mannanases
—"E"—Z EFaaA o] F7t Al HA] Al A o] T E=
Ao Z Yyttt ol#gt Ak Lewis 5(1995)9] Ak=
W ol Eefas J7h Al A= AARaET SAE
o] ZEfiths Hie} &0 Ad nE R o

[¢]

Table 2. Effects of dietary supplementation of protease, xylanase and mannanase on growth performance in

fatting pigs

Control Treatment
Average daily gain, g 749.39+10.48b 784.62+17.42a
Average daily fed intake, kg 2.1240.19 2.15£0.05
Cost per kilogram feed, $ 0.355+0.01b 0.365%0.01a

Treatment: Protease + Xylanase + Mannanase, 0.1%:

abValues with different superscripts in the same row are significantly(p<0.05).
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712Ak=0l Protease, Xylanase, MannanaseS 3
et ERtEAAY H7E Al Ao mAE JF
Table 49} Ztt.

1 kg A= H](feed cost)= X771 486.21 ¥, o
X971 479.61 Yo AFFoA 6.6 9 A= &4 U
2t 1 T3 SAFH total weight gain)2 A Z]FLofA]
78.65 * 2 95, th2FolA 76.78 £ 3.552 Ao
/\‘1 o 22 SAFE EAAN 940 ol vEht

CL’%'S’IWP}O.OS). 1 52 =71 3% (total pig
prices) Aol 284553.47 + 58159.74 €, =R
oA 274993.02 + 52398.28 YoE AT]oj|A T
£ E7HE 3495HlaL 5= (net profit) FA A=+
ol 8140.82 A7FF © ARt F & BF 594

Table 3. Effects of dietary supplementation of protease, xylanase and mannanase on blood metabolites in

fatting pig

Control Treatment
Total protein (g/dL ) 7.006 + 0.08697b 7.134 + 0.1462a
Albumin (g/dL ) 4.000 + 0.05291 4.135 + 0.05178
BUN (mg/dD) 12.08 + 0.65 11.17 + 0.48

Treatment: Protease + Xylanase + Mannanase, 0.1%.

abValues with different superscripts in the same row are significantly(p<0.05).

Table 4. Effects of dietary supplementation of protease, xylanase and mannanase on economic analysis in

fatting pigs

Control Treatment
Feed cost (W/kg) 479.61 486.21
Total weight gain (kg/pig) 76.78+3.55 78.65+2.95
Total feed intake (kg/pig) 244.09+£5.27 243.69+12.53

Total feed cost (W/pig)
Total pig prices (W/pig)
Net profit (W/pig)

Prevalence of grade 1 or higher

117065.84+2526.52

118485.41+6090.45

274993.02+52398.28 284553.47+58159.74
157927.18+52371.72 166068+53548.87
49.54+4.92b 57.41+0.47a

Treatment: Protease + Xylanase + Mannanase, 0.1%:

abValues with diferent superscripts in the same row are significantly(p<0.05).
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