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st<e W3lolA  ‘Dietary supplementation of Bacillus

derived—protease

growth
and faecal

licheniformis
increased the digestibility of dry matter and

crude protein in post-weaned and growing pigs =i W3

el A ghmx R stEdd] BRxE Fotel AlF HIHAZE 7HEe Al v
A= wdtel did ge4 AS. oldd ATS vtz A AlFe A st
A A 3R 9 Fotel BFForN H7F A Bl 7)o,

ALY 3]

HIS7H0{E 2 Al
FEp HNES
F wan | B | 7% | Lae B
ATHLERE | me | S5t | LT | AW | et ] T 7 | BE ) 4Y ) A8 ) smE | ) g
S= o075 s T | 8 g2 | A3 -
;
o [ A7AA | A4 | o o [ webk [ reA B2 ZEUS
ATAL - B | o | cmuy | (egw) | TS | A"y | () | (Msh | (M) | S=¥s
Z oY HA| AH
S5 =
=28 A0
Ol%—x"E Hl%E -,C:,’I-j;” |:||A % A AFA
(570 o|uH) = = g A ARA
AEZS Al . . L . , , Growth
S Weaning pig | Finishing pig Broiler Microbe
(57K o|Lh) per formance




& ®M3%)

H= =&

&
H

©
" ol -
N~
K _AWI: S AR
Ho N L o
s i M ;.,4.
Jo X oy
;QL _I.I_ b “SIEE
H r
I Ko T
K =T —_
— K [I[e]
~
" ol o0 ar
= K pat
oy K E¥ s
zo M = o
—_ [H)
B — ..
9 —r
_J - K
o 0 An_ |_”_
o © "
— A.__._._ m_.._
o A M o
- O N
R il +
1o -
! O .
juis! —_ (0]
1ﬂ_ S = 2
nm_. — K- Kk
jant Te) ~—
™ o ..
e il
+ g @
E#E . N
Zw 5
° N 9
£l
i K-
o =
o M+
R
»A
e
= ol
S
o mm
Ho 2o 7

Sl=

%1-

of ¥k 7 Al18zl whel Baix dgol] 523

o

L=

FlATAA o] Bl




o 27

1-1.

A7
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— = FAade dA 20119 7€ wigAl R U ARASHE YA ARgo] HW FXE
of wet dE Ha Q=

—olofupet FAAE thAT FES A Eds0] FHAR W @8] A7 9 NF
A, thEA o 2= F7IAkA, AeAl, s FE=, A8 24 Fol A+

—WFALE S FA= F7FE Al A VI E FoEH kAl HHS oA
Tk ol2 QI ARSI REZE AAEA DA ARSI 2 FAlE doA AEYA W At
AE I FolAAlH

-5 7HEe o] A7IES A B AW e wEH Qla, I F 7HE HIdsh
2L A7) AWSl A AW ofd JESolA Qlol AAME rdstal Ox 1s) Ak
4 At oty el AetAl= HAlel o] =774 A2 FAIE F gle QAaREA F7H
Folo & FFE vHE F U=

— A AlE Aol mAES HUtet 58 A Wl AR S A4 A7l 34
=45 Aatsty fainjdEe] & el F2eke AS Walete] THEe A S JRAA
71+ 7ee 7H A7

— &= 7k AFEEE A AlE AT (Lactic acid bacteria), 3133 (Bacillus) ey
(Aspergillus oryzae), &% (Yeast) & IA 47142 Y5 F A&

— A FAbolgt e wEH, @18 vAEEA F Wl AR daks sk A
pHE 3~4% B4 frellvte] S4= Be 98 &

—dZe g Bago® & duA e, del As 5ol o] AAF W AMRTFEA|
Ao A T Ue ZHo] ok A 9 dWdS Fafsks ol Holu AFRS] o] &
As = BeEolE

— oS FE w30l dFeR Wao FE 2ole 4l AF a4 E Evlste] &3t
o 71 AR FAE T g@rsEY o] Eoae o] EAT

—aRe W W o Tae ol&yHE dTE Ve FX, AU AAE o dU4d 9
gHglote] &5s golstA dlFo Fallva A= 237 A=

-2 AFE T3 7158 A A Bacillus licheniformis SF5—1, Bacillus subtilis %

Saccharomyces cerevisiaed )& 7H&sto] o] A=, H]

el Adasg dEstns @
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2 S7HEAY REARREA
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FAANA H7F FolAl

5ol =l



—LZRHoleEfAs FES ANEE F8 24N sk 2
HAeHa der, os

- ZAAE TFEALRY H7HE S A"l whel A i AA Y ol dde
A o] viyl= FAolY, 11 T 7 BAolal aat sE AdAE

AAZA 7} AE5E

O A&
—2019¢ =l H7HA A1 R 38,1769 9 (F4)
— = AFE F7RA AFQS oF 13099709 A &S

oo tEE A AA AR H7RAl Al oF 2%E AHAISFAL
FAkl ol 43t = AP A YA

s
FESI i AHelRE obdzbA FABAY

—AEE] A A 5
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G4 o

— v AtE X Eulo] el A HIEA|l A2 Chr. Hansen, Novozymes, Koninklijke DSM
T =124 71go] A1 ALl A eidstar ar, FulellA = CJ, o]A|Hto]l e, CTCH}
ol T TS 7IHelA AdAE xS N5 AAESHE HIMAE AL W st 9l

o
=1

O A2 2AjAka€ st
— Bacillus licheniformis SF5—1(53] 10—1278617%)

— Saccharomyces cerevisiae(53%] 10—1157461)
— Bacillus subtilis (3% 713 H5)
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of ohAoelHF Algo] SlH oM ol FHE opAlolHlBY Age] g T FRE &

— @A ZEulo]lEAS AR AL D A} Thyeto] tpekdt AlE Al @ Ths e o
A= Chr. Hansen Holdings(@®}=), Dadone ((2%*), Nestle S.A.(2~9]2), Dupont
de Nemours ("] 7)) 5] &

ZHPO)| QB A AFFS A 17154 A8, 2.4% BEA, 3715 AFRR oA

own ANAES] ZEuto]l QE A gt Z|thel S QAo R QIS AFEL FUHA

[e]
¥ 5 Qe ARdoE 4Ry Y8

M 0 [kl

O A8

—2019¢ A AA AlE H7HA A 172.89 @] R GGA)

= AA 3d AR wl=, f5, okAlolrt A MA AL 85% o]/ AFA|EaL lom, of
Alore] A5 FE G anFo] ALH R Frhske] wil ofAlo} w7t AR H7HA
AgE AS AT Aoz =4

=
—7t5& Wi EAECA ZEupe] YA AR 20160l 329 S53ARbEE A A3
T 435 7.7%2 Sk, 2022do= 509 2eld &3 Aog A%
(8] fEAE Z2E0|QEA BIR AEY 224 Tops 7|8 (1) WEAR 5 ZzH0/Q8A NEFE HY

7% &4
Chr. Hansen A/S(EI0HE) 1
Novozymes A/S{HT}3) 2

Koninkljke DSM NV.(422E) k!
El du Pont de Nemours and Company(0j=) 4 usiy
Evanik Industries AGIE ) 5
% T8 - Marketsandmarkets, Probiotics in Animal Feed Market, 2017 e e
# T}E : Marketsandmarkets, Probiatics in Animal Feed Market, 2017

O AA71845
— v AtE X Eulo] @ El A HIEA|l A2 Chr. Hansen, Novozymes, Koninklijke DSM

H
s 22 Vel A sl A skal ol

-39 VY ESs AR e AN S

— Lactic acid bacteria, Bifidobacteria, Yeastss &2 49 nAEESo] X&EZAQ AG=
Fal He Ao glon, o5 o]gt AAA AFIE Qs FAAEGE HIMA AP
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SASH W BANA 52 B AgHE £ £F &

3 : A 2 A A A E(Cr203) S BAIE
4 A2 W 0.2% F7tekel 793F Fo $ e AFH S AFHT 2 60T

Z71oA 7243 AxA 5 Willey mill2 #28ke] 240 o] &3t} A7 9
AR A EZ EFE Crd AOAC(2000) o] el Eato] A gt,

~
9
it

T W vdE W e TR A I PR B AT H, AP

7HAl -20ColA Hesrmyt s, o] F Hatd Aol dgste] dAst A7)
O 107°eA 107 74%) Ak g Aste] A £ 5L ARR AN A8
glol 93t = B Lactobacillus 2 E.coli®l T F& ZFAs7] Y8l
Lactobacillus®ll= MRS agar (Difco, USA), E.coli*l= MacConkey agar (Difco,
USA)E AHg-3taL, 37CellA 38413t vk & + 5 FA st}

3o B olAAE W MEES B 4 918l AF ER A
7 Aol B AZEF WA F& AR F, ANS F 30053 5t
2,600mLe] WEE Febre g7lel Wi AL 1% BE 9 797 n

= =
3 & E3st A =47] (MultiRAE Lite model PGM—6208, RAE, USA)E A&
to] o g RE WAEE NHi, H.S, COs, Methyl mercaptan ¥ Acetic acid=

ES 4
AR T HleA 524 29 (M.longissimusdorsi) S #3F A3 3lo] FA]o) o] &3t
o}, &AME& Chromameter (Model CR—410, Minolta Co., Japan) & AF&3lo] 7zt
sample & 53] RHEslo] HA3%E F HgkS AESH olnf ZFAAS L=
(lightness) =89.2, a* (redness)=0.921, bx (yellowness)=0.783° 23t} =1
T892 Hofmann & (1982)¢ wWHo=z =43% planimeter (X—plan,
Ushikata 360dII, Japan)® WAS 3t 9 WA S Fw9 WAHORE YUr
roz FAsTE 59 pH 2 A 3 B E AR E pH meter (Istek, Model
77p) & AHg3ste] SHsth sAGHA S T dH4dES OHP 2585 o] &35}

SAY =dE A%, 747 (MT-10S, MT precision, Japan) & ©]£3}4
WA =45t 797 (cooking loss) S A|EE AA3 nekor A3 s)o]
FAE 543 ¥, polyethylene bagell €3l @=Fx (75C)A 30 &1+ 714
St AF& oAl 3087 HYIAIZl T A5 FAES A3 #A5F FHrls )
e olst a7l 2 ST o& A5 54 (color: 1-5), ZUlA

W (marbling: 1-5), A% (firmness: 1-5)& ZAFso. AR A% (drop
loss) & Al8E 2cm 5719 dA3 mokoz F&FHE 3 polyethylene bagol 4
o] 4T WAANA 793 BstEA 1Y, 3%, 54 ¥ 79 ¥ TAHE AHE
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gE Wyor T4t ) 7MES, 1 B, 53RN, v 9 299 FAE 54
sto] AA|Fe] gt vE&=Z AArst. pH+e pH meter(Testo 205, Testo,
Germany) & ARg-ate] SAskglon, 42 MaA (Model CR-410, Minolta Co.,

=5 A 23] yhgste] STt o] uf TFE M3
o}, A&7 (Drip loss) < 7+ AU
Al7E 2cmTAY dAst BHeFo = APsH £ Polyethylene bagell €o] 4T
WAoo A 747 RastdA] 14, 3¢, 5¢ W 7d & HAHE AgS S
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3. 7N ELN S £H EAit A S8 E9 Ik

1) 473 23
1) BXA A7AE
O1dat—ol faE

1 A

oI fAHE Abm Ul AFAY Fol7h olfAHES ANl WA g Table 1o
vehiglth A8 BE A (67) 2 AA ABZIHES AgEAZe] 9o NC2 AT
NC A2l mste] fe)How %A Yepdth (P < 0.05).

Table 1. Effect of dietary supplementation of 'S5 F' additive on growth performance in

. .1
weaning pigs

Items PC NC NC1 NC2 NC3 SEM’
Body weight, kg
Initial 6.56 6.56 6.56 6.56 6.55 0.004
Week 1 8.39 8.34 8.36 8.41 8.36 0.03
Week 3 14.05 13.76 13.82 14.12 13.99 0.12
Week 6 24.80 23.94 2421 24.99 24.73 0.31
Week 1
ADG, g 262 254 257 264 259 5
ADFI, ¢ 295 287 289 296 291 7
G:F 0.891 0.888 0.889 0.892 0.889 0.007
FCR 1.123 1.127 1.125 1.121 1.126 0.009

Week 3



ADG, g 404 387 390 408 402 7

ADFI, g 502 497 499 509 505 9
GF 0.804 0.780 0.782 0.802 0.797 0.008
FCR 1.246 1.283 1.279 1.248 1.255 0.013

Week 6
ADG, g 512% 485" 495% 518° 511% 10
ADFI, g 762 736 749 767 761 15
G:F 0.673 0.659 0.661 0.675 0.672 0.009
FCR 1.488 1.518 1.516 1.482 1.489 0.020

Overall
ADG, g 434 414° 420" 439 433 7
ADFI, g 597 581 589 603 597 10
GF 0.727 0.712 0.713 0.729 0.725 0.007
FCR 1.376 1.404 1.402 1.373 1.380 0.013

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet + 0.05%
E5FMF, NC2, NC diet + 0.10% Z=FMF; NC3, NC diet + 0.10% =F&F + 0.10%

ok
*Standard error of means.

*Means in the same row with different superscript differ significantly (P<0.05).

2. B

JRAE AE W AFAL Folt o
et HA AR/ FE s
oskek (P > 0.05).

= 9g2 Table 29
of Qo] AT K41 Akel7t YEREH]

Table 2. Effect of dietary supplementation of '&5/9 F' additive on fecal score in weaning

pi,qsl

Items PC NC NC1 NC2 NC3 SEM?
Fecal score’
Initial 3.27 3.28 3.28 3.27 3.26 0.04
Week 3 3.20 3.18 3.19 3.17 3.18 0.04
Week 6 3.15 3.17 3.15 3.16 3.15 0.05

"Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet + 0.05%

EFMF; NC2, NC diet + 0.10% ==& F; NC3, NC diet + 0.10% =FMF + 0.10%

Fota

2
Standard error of means.



*Fecal scores were determined using the following fecal scoring system: 1 hard, dry pellet; 2
firm, formed stool; 3 soft, moist stool that retains shape; 4 soft, unformed stool that assumes

shape of container; 5 watery liquid that can be poured.

3. Ful A=

ol fAE AR W) AEAY FoIvt ol FAEY By wAdEe] vjAE 9 Table 30l
RSt dA A&7 Bt B Lactobacillus R E.coli®l ol ol A w4z
T4 zFol 7} VERGA &gttt (P > 0.05).

==

Table 3. Effect of dietary supplementation of '&F{4 F' additive on fecal microbial in weaning

pigsl

Items, logocfu/g PC NC NC1 NC2 NC3 SEM’
Finish
Lactobacillus 7.39 7.44 7.35 7.42 7.38 0.05
E.coli 6.13 6.14 6.10 6.08 6.16 0.04

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet + 0.05%
£5MF, NC2, NC diet + 0.10% ==& F; NC3, NC diet + 0.10% =FMF + 0.10%
Foba.

2
Standard error of means.

o] fF A= Alm Ul AFAIS] Fo7F ol fFAREY Fu ofFHEA v A= 9T Table
4o JeRJQEE. AA A&7 2 NHs, HsS, Methyl mercaptans, Acetic acid 2
COzell o A3+ Fe 42l zpo]7F YebA] ¢kt (P > 0.05).

Table 4. Effect of dietary supplementation of '&5 4 F' additive on gas emission in weaning

pigsl

Items, ppm PC NC NC1 NC2 NC3 SEM’
Initial
NH; 1.13 1.00 0.75 1.25 1.13 0.29
H»S 1.48 1.55 1.60 1.63 1.60 0.17
Methyl mercaptans 2.50 3.38 3.13 2.63 2.88 0.30
Acetic acid 7.00 6.88 6.13 6.75 6.13 0.45
CO» 9825 9900 10250 9925 9875 484
Finish
NH; 1.63 1.50 1.38 1.25 1.50 0.21

H,S 2.08 1.85 1.85 2.00 2.08 0.20



Methyl mercaptans 3.13 3.00 3.25 3.38 3.00 0.36

Acetic acid 6.75 6.38 6.25 6.50 7.00 0.56

CO, 9900 10475 10825 10575 10425 507
'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet + 0.05%
FM8F; NC2, NC diet + 0.10% =F&F; NC3, NC diet + 0.10% EFM8F + 0.10%
=

— .

0
z 4

2
Standard error of means.

5. 9UYA 23S
ol FAE Alm Ul Al Fo97F o] FAES] JUda AsFEe v A= IS Table
50 YeRgdth dA A8 7)7F <¢ke] Dry matter, Nitrogen 2 Energy? A 3F&of 9lo

AP T4 F2Q1 2ol 7h ek Skitk (P > 0.05).

Table 5. Effect of dietary supplementation of '&5{4 F' additive on nutrient digestibility in

. .1
weaning pigs

Items, % PC NC NC1 NC2 NC3 SEM’
Week 6
Dry matter 81.08 81.86 80.48 79.58 80.88 2.02
Nitrogen 78.93 79.01 78.78 78.08 78.80 2.86
Energy 79.79 80.08 79.01 78.49 79.70 2.10

' Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet + 0.05%
EFMF, NC2, NC diet + 0.10% &=5FMF; NC3, NC diet + 0.10% =FM8F + 0.10%
FUT.

2
Standard error of means.

FAE Atg W AFAY Fo7F S = A vA = 9FEFS Table 19
et Atk Al 5 Al (65) Als 9@ dadsAZe] o] NC2 AHeEl7+7F NC A&l T
Hl3Fe] Fo)& o2 =4 el (P < 0.05).

Table 1. Effect of dietary supplementation of '&549 F' additive on growth performance in

growing pigs'




Items PC NC NC1 NC2 NC3 SEM’

Body weight, kg

Initial 24.39 2438 24.38 2437 2437 0.02

Week 6 52.90® 51.58" 51.77% 53.08" 52.42% 0.45
Week 6

ADG, g 679" 647° 652 683" 668" 11

ADFI, g 1650 1633 1640 1653 1641 15

GF 0.411 0.396 0.398 0.413 0.407 0.005

"Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet + 0.05%
£5FMF, NC2, NC diet + 0.10% Z=FMF; NC3, NC diet + 0.10% ZEFHEF + 0.10%
FAH

*Standard error of means.

*Means in the same row with different superscripts differ (P < 0.05).

2. A 2 AgE

SHE AR U A7AL Folrt S4EY A FA 9 A%gd vAE dge
Table 20 vEhjgich Aal A@717Eer S4Ee SAY A w0 GSge] 9ol
A2 T2 949 2ol 7k GERIA etk (P > 0.05).

Table 2. Effect of dietary supplementation of '&S549 F' additive on backfat thickness &
LMP in growing pigs1

Items PC NC NCI1 NC2 NC3  SEM’
Initial
Backfat thickness, mm 5.5 5.4 5.5 5.5 5.4 0.2
Lean meat percentage, % 75.3 75.0 75.2 75.3 74.6 0.3
Week 6
Backfat thickness, mm 8.5 8.3 8.5 8.7 8.5 0.2
Lean meatpercentage, % 66.3 66.6 66.4 66.2 66.0 0.3

"Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet +
0.05% &5 F; NC2, NC diet + 0.10% &5FM F, NC3, NC diet + 0.10% &FM8F +
0.10% &bt

*Standard error of means.
3. G AskE

SAE AR U AEAY Fo7t A= ddh A3tE X 9 Table 39
ek AA Ad7)17 E<¢Fe] Dry matter, Nitrogen % Energy? 4389 o]
A2 T3 F24 1 Zpol 7 yERA] ekt (P > 0.05).

|

Table 3. Effect of dietary supplementation of 'S5 F' additive on nutrient digestibility in




orowing pigs'

Items, % PC NC NC1 NC2 NC3 SEM®
Week 6
Dry matter 77.38 77.05 77.13 77.45 77.23 0.70
Nitrogen 76.00 75.93 75.98 76.08 75.95 0.77
Energy 76.70 76.58 76.63 76.75 76.63 0.76

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NCI, NC diet +
0.05% &5 F; NC2, NC diet + 0.10% &FMF, NC3, NC diet + 0.10% &FMHF +

0.10% FAkt.
*Standard error of means.

4. EHAF

SA= Atg W A F997F SA4Ee EHXASo] u|H = 9IS Table 49
Uel et AA AlE7|1zF Fot EHXAF] Qlo] Ay FolFel o)zt YERYA|
okttt (P > 0.05).

Table 4. Effect of dietary supplementation of 'S5 F' additive on fecal score in growing
pigs'
Items PC NC NC1 NC2 NC3 SEM?

Fecal score’

Initial 3.18 3.18 3.15 3.09 3.17 0.05
Week 6 3.09 3.15 3.09 3.16 3.11 0.05
"Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NCI1, NC diet +
0.05% &5 F, NC2, NC diet + 0.10% =54 F;, NC3, NC diet + 0.10% ESFMHF +

0.10% &bt
*Standard error of means.
*Fecal score = 1 hard, dry pellet; 2 firm, formed stool; 3 soft, moist stool that retains

shape; 4 soft, unformed stool that assumes shape of container; 5 watery liquid that can be

poured.

FA= A2 Wl ABAAY 397 A=Y Fu vAEed vAE 9FE Table 59
vebgidch A" 8 Al (65) Ul Lactobacillus ol Qo] NC3 A&7} NC
Aol vlste] FeAo® FA vEst (P < 0.05).

Table 5. Effect of dietary supplementation of '&5{4 F' additive on fecal microbial in

growing pigs1
Items, logiocfu/g PC NC NC1 NC2 NC3 SEM®




Week 6

Lactobacillus 7.52% 7.46° 7.56% 7.57% 7.63° 0.04
E.coli 6.11 6.13 6.05 6.07 6.02 0.04

' Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet +

0.05% &5 F; NC2, NC diet + 0.10% &4 F, NC3, NC diet + 0.10% &FMF +

0.10% &bt

2
Standard error of means.

**Means in the same row with different superscripts differ (P < 0.05).

T

6. ¥ oFHEA

SAE AMg U AL Fo7F SAAEY By oFHEA vx= P& Table 69
Uebgioth A A8 717 %< NHs, H.S, Methyl mercaptans, Acetic acid % COy0ll
ol A3 Fo 4Rl Zpol 7k yERA] ekt (P > 0.05).

o=

Table 6. Effect of dietary supplementation of '&5/9 F' additive on gas emission in

growing pigs'

Items, ppm PC NC NC1 NC2 NC3 SEM®
Week 6
NH; 1.6 1.9 1.4 1.2 1.3 0.26
HoS 4.8 5.1 4.8 4.6 4.7 0.27
Methyl mercaptans 33 2.7 2.8 2.9 2.8 0.24
Acetic acid 6.8 6.6 6.6 6.8 6.5 0.42
CO, 11000 12225 10300 10200 9600 897

' Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet +
0.05% =& F; NC2, NC diet + 0.10% =FMF; NC3, NC diet + 0.10% E5FM8F +
0.10% &b,

’Standard error of means.
O2dx—5A

1. ArtA

FA A= U AFAL A7 Folzk $Al9 Akl viAt dEE Table 1
dehiglth A@ 7-21 A& FAFel 9ol PC % TRT3 A7 NC Aol wlsh
goldow =7 urhdt (P < 0.05). AA AF77F ZF ] 9le] gle] PC 9
TRTS 277} NC Az o Hs god oz =4 vebdot (P < 0.05). E3+ Contrast
BA A A 721 Ak SAFe 9lo] PC AR 77 NC Aol wlE] folH ez A
Uebdth (P < 0.05). A @7z ZAZe] Qo] PC AL NC ATl ulg|
freld oz A vebde (P < 0.05).



Table 1. The effect of dietary supplementation of 'S5 F' additive on growth performance

. . 1
in broilers

Items PC NC TRT1 TRT2 TRT3 SEM?
d1lto?7

BWG, g 140 136 137 139 140 1

FI, g 164 163 163 165 168 4

FCR 1.175 1.201 1.192 1.189 1.198 0.028
d 7 to 21

BWG, g 665° 630" 653" 641" 662" 8

FI, g 897 871 880 884 895 13

FCR 1.349 1.383 1.349 1.380 1.351 0.018
d 21 to 35

BWG, g 944 906 923 919 934 22

FI, g 1991 1957 1981 1971 1989 31

FCR 2.110 2.172 2.155 2.149 2.138 0.051
Overall

BWG, g 1749 1671° 1712 1699 1736 19

FI, g 3052 2991 3024 3020 3052 33
FCR 1.745 1.792 1.767 1.779 1.759 0.024
Mortality 4.17 4.86 4.86 5.56 6.25 -

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); TRT1, NC + 0.05%
&84 F; TRT2, NC + 0.10% &FM F; TRT3, NC + 0.10% &FM F + 0.10% 74hd.

2
Standard error of means.

*Means in the same row with different superscripts differ (P < 0.05).

2. &= U 37t~

SA AR W AEAL H Fo7 A9 B a7k e] nAE 93-S Table 2 9
W fali 7ol 3lo

ettt Y 5 A B35 Y #
e gkt (P > 0.05).

A 23k

o
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Al Aol

Table 2. Effect of dietary supplementation of '&5{4 F' additive on gas emission in

broilers'
Items, ppm PC NC TRT1 TRT2 TRT3 SEM®
Finish
NH; 13.5 14.7 13.9 12.6 12.5 22
H>S 1.4 1.8 1.1 0.8 0.8 0.3
Methyl mercaptans 8.5 9 7.4 3.8 6.6 2.0
Acetic acid 1650 1725 1525 1450 145 236
CO» 4.5 4.7 3.5 2.8 2.7 0.8

'Abbreviation: PC, Basal diet(high price);
0.05% ==& F;, TRT2, NC diet + 0.10%
0.10% F&kt.

NC, Basal diet(low price); TRT1, NC diet +
&5 M F; TRT3, NC diet + 0.10% SFMF +



2
Standard error of means.

3. U vAE
A Ats Wl AASY H7F 57 A9 A U mAEe v X g3 Table 3 o
etk A =8 Al (35Y) & U Lactobacillus, E. coli R Salmonella <°l 31¢]

A F3Ee] oA Aol YERA] ekt (P > 0.05).

Table 3. Effect of dietary supplementation of '&5F F' additive on fecal microbial in
broilers'

Items, logiocfu/g PC NC NC1 NC2 NC3 SEM”
Finish
E.coli 6.17 6.27 6.20 6.18 6.16 0.05
Lactobacillus 9.17 9.13 9.16 9.24 9.25 0.04
Salmonella 431 4.38 4.37 4.35 4.28 0.07

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); NC1, NC diet +
0.05% &5 F; NC2, NC diet + 0.10% &5FM F, NC3, NC diet + 0.10% &FMHF +
0.10% &bt

2
Standard error of means.

4. ZA715A B 5454
A Ak W AAEAS] A7F 347 HA BV 9@ S5 v A= 9FE Table

4o et Al F5 A (359) 7FESY pH, Meat color, WHC, Cooking loss,
Drip loss, organ weightel] 1o] A& 7+3Fe] /A1 Afol= YEFA] k)

Table 4. The effect of dietary supplementation of '&5 F' additive on meat quality and organ
weight in broilers'

Items PC NC TRTI1 TRT2 TRT3 SEM*
Relative  organ weight, %
Breast muscle 18.28 18.04 18.06 18.07 18.14 0.68
Liver 2.79 2.52 2.59 2.65 2.61 0.15
Spleen 0.15 0.14 0.14 0.16 0.17 0.02
Abdominal fat 0.88 0.60 0.86 0.97 1.26 0.28
Bursa of Fabricius 0.16 0.16 0.17 0.15 0.13 0.02
Gizzard 1.95 1.92 1.81 1.98 1.72 0.06
Breast muscle  color
Lightness(L*) 58.43 57.52 56.24 55.58 57.83 0.85
Redness(a*) 11.69 11.76 12.26 12.81 11.55 0.44
Yellowness(b*) 11.72 12.19 12.98 10.64 13.60 0.97
pH value 5.72 5.72 5.70 5.64 5.62 0.05

Cooking  loss, % 19.00 21.02 18.90 19.14 19.98 1.89



WHC, % 55.80 54.01 52.79 53.55 54.63 3.69
Drip loss, %

d1 4.96 3.97 3.14 3.63 3.04 0.74
d3 6.32 6.77 7.27 6.61 6.19 0.48
d>s 13.83 12.66 13.39 12.87 14.31 0.68
d 7 16.88 17.64 16.85 17.89 16.83 0.42

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); TRT1, NC + 0.05%
£F8 F; TRT2, NC + 0.10% &% F; TRT3, NC + 0.10% %8 F + 0.10% 7.

2
Standard error of means.

3 &

A AR Wl BAe H7F Fo7F SA19 dds L5Ee] vA= dFS Table 5
ettt Al T2 A 359 dE, AL E oyA

T2 Q1 Apol= wEhA kst (P > 0.05).

Table 5. The effect of dietary supplementation of '&5/9 F' additive on nutrient digestibility

. . 1
in broilers

Items, % PC NC TRT1 TRT2 TRT3 SEM’
Finish
Dry matter 72.79 71.98 72.13 72.48 73.50 1.06
Nitrogen 70.76 69.94 70.28 70.31 70.64 1.04
Digestible energy 71.88 70.95 70.98 71.43 72.12 1.04

'Abbreviation: PC, Basal diet(high price); NC, Basal diet(low price); TRT1, NC + 0.05%
£FM F; TRT2, NC + 0.10% &% F; TRT3, NC + 0.10% &£FM F + 0.10% &t .

2
Standard error of means.
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O OlgAtE S8 AR HIE
=  PC(High price) : 500#, kg; 430, kg
=  NC2(Low price with 0.10% SF4F) : 4858, kg; 4174, kg

© AtzHl 2d

= PC:[(1488(AERQTE)*S00(ALEH)*17.5(H 2 SH EH*3,0005(T12)] +
[(2434(A 22 T8)*430(ALEH|)*28.61(B S A E)*3,000F(TH )] =
128,891 8 &

= NC:[(1.518(AMEa7T8)*485AEH)*17.5(E S M 2H*3,0005(H2)] +
[(2.524(MERT8)417(AtEH)*28.61(B A S A EH*3,0005 (1 R)] =
128,989F &

= NC2:[(1481(At = 27 8)*485(At = H)*17.5(8 A S M 2H*3,0005 (1 2)] +
[(2422(AF 22T 8)417(AL=H])*28.61(B 7S A £)*3,0005 (1 2)] =
124,3958 &

O S A= HE
= PC(High price) : 468¥
=  NC3(Low price with 0.10% &FH8F + M) : 4547

© AtzH| 24

= PC:[(1488(AtE2T82)*468(AtEH|)*1.8 (B S HEH*10,0005(TH2)] =
12,5518 &

= NC:[(1.792(A 28181 454AL2 ED)*1.8 (B2 S A 2H*10,0005(TH2)] =
14,6448 &

= NC3:[(1481(AIRRT8)*454(ALZH))*1.8 (B A= H2H*10,000F (1 E)] =
12,3398 &

=l Aol FEH
] H
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