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reduction in Livestock)
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SUMMARY
(FEL%E)

This study was conducted to evaluate the effects of probiotics mixed humic acids as a
livestock air environmental improving agents. Mixed probiotics was prepared as a spray and
dietary types that composed of RBacillus polyfermenticus (1.0x10° CFU/g), Lactobacillus
plantarum (1.0x10° CFU/g) and Saccharomyces cerevisiae (1.0x10° CFU/g) and mixed with
5% (w/w) humic acid complexes.

The spray experiment was conducted to evaluate efficiencies of spray type mixed probiotics
to reduce odor emissions from pig slurry iz vitro. In short term experiment, pH of treatment
of 0.01% and 0.1% was lower than those of other treatment after 24hrs incubation. At 24hrs
incubation, the emission of NHs in treatment of 0.05% and 0.1% were lower than those of
other treatment. At 3hrs incubation, treatment of 0.05% and 0.1% showed lower emission of
H,S than those of other treatment.

The dietary experiment was conducted to evaluate the effect of the dietary type mixed
probiotics on reduction of malodor in livestock. In piggery house, as the feeding of mixed
probiotics, the emission of NHs; showed lower than other piggery after 6weeks (p<0.05). Total
microflora, E.coli and Enterococcus sp. of spraying mixed probiotics had a tendency of
decreased compared to control after 14 days.

From the results of above experiments, it seemed that spray and dietary types of mixed
probiotics were highly effective in improving the reduction of NHs;, H,S emissions and

intestinal microflora.
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7F FH A RIMEA AV HE oFH WdoR #Ao] WAy glow, et
GRE APE oFF WAWAA FHBANEES SHANEANA AGoez

=d wE 71E B BYE Aol met S4AF sTbA sS4 e ASAS A4S
FABAA Ffd WellA AHsta 3t FHEZ Ved ASAZA VS £ A

71&e] el AEs 875 AS(B7 -, 2005).

ANHOT FE Eush 2L FIIREVE YHHE G AR GAREOR oplH
t Qo ngRe dHE YHAIE Hu GAE ARHIE e FHe) J5e 9
SR

ofF el A SHolME Exol SASE d71A8 Ao BaRE T 52 HIF AHEEA

ERGoA AZ&HE uvAdE(ndigenous genera)®] AL Gram-positive cocci (39%),

Eubacterium (27%), Lactobacillus (20%), Gram-negative rods (Escherichia, 8%), Clostridium
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(4%), Propionibacterium acnes, Bacteroides (2%) 5°] AL
TAEIE Aol FFE olF o, ol 9T EWe

A= Aoz B 4 < (Russel, 1979).

M, °olg ToAAM d7I4 &2
Zz5

g_
E{ o] o3 Lol o] Fof

£-3|, Streptococcus sp. ¥ Peptostreptococcus sp. &°| ¥ Ule] Yo}t 3k X"k
s FE AAStE FRoIW, Eubacterium sp. G TS FEIEAN, X544 oA EAE
e Aitsted Boste Foln, YA T8 &S st IFSEE Costridium

sp7F Ao, o]5L drmyol, Fstes, X4k 9 ot S & S AEF =9
Ao #A3teE o2 A& A-S (Russel, 1979).

A% HAATS AT WAoo E wir|He] HEE HXste] HF vio]IdHE A
S SFAUNNCSU, 1997), W7 3|4 HE o83 AHAEAS AAste E3 < HHUSDA,
1998)3} KMnOs4, H:0, (Hollenback, 1971) % 2= (Wu et al, 1998)3} Z& ASlA|E o] &
g 3lstd Wy Sol AVIEIoY, old WS dAHOE AAY EE A Feo

Az s AA w7t @] A A&7 oHueE die 7HAR E Kim

l

et al., 2006).

NEE rle] 2 EED <EHE vpol LFED o]bst & BAEAD

29 1 &4 AR A
A &8 A=

AAle zE2uto| e Elxgty EE7|E s, TE43AWolA F8&3 Z8S st vA
E2A AW +F MAY HE&S dH, o AFAE AEHE dFE Lactobacilus,
Enterococcus,  Bifidobacterium,  Bacillus,  Clostridium,  Rhodobacter &< A+,
SaccharomycesE X33t AR, Aspergillus 5& Z3dE THolHF Fol U

(Havenarr et al., 1995).

AFARZ o] &HE PAES o= Qbdsitta A== w9 GRAS (Generally



Recognized As Safe) 2] "l ES o]&st=d, I F Tds MAES A2 d5 vl

slo] et AU BgujS sl o) &3t 1 Fol|= Lactobacillus sp.®¢ Bifidobacterium

sp.o] 7F¢ & dHA A5 ol FATFLS AFAZA Y EAo] HoJy A lactic acidE AY
[e]

4+shH, indole, skatole, phenol, amine, ammonia 52| F3ELE AR &= /YT

) AEY (o] 29, 2008).

FAbFS e pH 2 IAAAYE FAAIFIH, 714k, bacteriocin, ©]4FstEH A, o &L
diacetyl, AEA FHFEH & AAsta, GUFAEE 12AAH FHIFAIE FHol o)
FHHS Hol: oz IHA

1988; Sanders et al., 1991).
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Madigan,

fFAbdol st vHH B A2 EAEF 1,0000042] @Ay nEAZZZA OF FA
3 ole] #HEHA 7ol S VHAE F& SFERS Hola, 43tase o5 A
23E = o] AUolAe dHd R A EWH-A(biopreservative) 2419 &35 AA
HkS- (de Vuyst and Vandamme, 1994; Gourama and Bullerman, 1995).

Hakstras abdol catalase E4E AYAEEHA] Fgoz=A HiFA Wl SHEH, AlxT
WAz Az xZ@e]  sulfhydryl groupS  ARSIAIZ S o, oliIEAE
heterofermentive f4Abd&o] o3| WA=, o]itstebs Ao 4b++¥ (Lindgren and
Dobrogosz, 1990) = #4291l decarboxylationol 2]3F A3sjax7} = Az dHA
< (King and Nagel, 1975).

Diacetyl (2,3-butanedione)> WE 2] FAAHESZA citric acid thAFe] ]38 A4k=H, o]
FHEAS pH 70l8tolA EHHolw, &r, ZF%o|, 1% A< arginine binding
n A ax=S Jepd (Jay, 1982).

=)
ol
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protein¥} HF-§-3}o] arginine | &5 &

A2 et - i Ad7E B A7 JyHD Ao, HIA dEz dd=
Aol 5L 92 pHAAME axzon, detAAol Jon, ¥ ~HEHS 73| 1,
acetone &34 52 AFL JHH (o]&%, 2008). L ¥ reutering L. reuteriol A AY4tE
o #7)A oA glucose, glycerol, glyceraldehyde &4 Al A4ko] ZX=w (Axlesson
et al., 1989), &ol, A, 9 F=, vtold 2o did W& 478 S 7HAE 2o 4y
A Qom (Chang et al., 1999; Condon, 1987), Reutering sulfhydryl enzyme<!
ribonuclease binding subunite] A2 DNA TS AslslH, Pyroglutamic acide= L.

A

casel, L. pseudoplantarium, Streptococuus brevis NA AAYE™  Bacillus subtilis, E. col,



Pseudomonas putida 5= Adsle 345 Ad A= d#A QS (Huttunen, 1995).
Akl A o] A 9T 7]F

HEel A AW W L ARE AT AR G/ FAA AAA FRA Y B
o] AgHYO FAAE FIT AEAAL G HH AFAA WAel An F
AR GAA AT FAS 2ASA Ha, 20069 o1F FAAE HHe 4AE FAO
2 AgEE Aol FAF o, A
A NAT AE A P AT
(& 0.

-

22 U3 aviAe] 2T, 874 WgH =
2 o4

FAG) Aol ALHOE AT Ao

o

A= 7Y AL S MAANZ EHOZE Saccharomyces cerevisiae, Lactobacillus
acidophilus, Aspergillus oryzae, Bacillus subtilis & F3A e E&3tE FeHz AxH
Tol A= 1980d ) SHHEEH M5 RgFo 2063 W A4S Holal O WyidxE B
< #3E AT 2714 HA AFel Aol AEAE HTbet] S48 WsE=o AR
SN ol gHAeH, HZA A U dFHAAY £ AP T SFEMEAY =3
o2 #89e AUt 7ML A=

< ARk, o gtolA 9
AR Ba g4y vEY BE(B1, B2, B12, UIZE, A4 AT = JdE 750 dE= A
o7 484 Qe (Bongaerts et al., 2005; Champbell et al., 1992; Goossens et al., 2005;
Kekkonen, 2008018 2, 18 3).

A=, o that AFAl FolA AFEI Al
M a7 ks ek (Hong et al., 1996; Ko, 2000) S Ao A3 %8S MAAIA Hoj
A AR = dEYol, dslea 9 A AGAWA 5o FFHEFS APATIE &340t

Ae Aoz RuFET 95 (Chiang, 1995 Hong et al., 1996).
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T 5 AdA A

R A7l wE FHAZE &3 A

3 A7) A AP B8 gEUe ¥ FH4a =

-

ENEE

£ wele o pH us 24
& €8¢ W pH ®3 A}

2 ey W 2% W =4
9 W vgE F

ay &

&<, E. Coli ¥ Enterococcus sp.2]

ah B QA Foldl wE A W A HAY &3t 24

ole] W EAL W) SrEUocl B FE5a FE Fh 2

A BF AFA Foldl mE £uel W #F weh 24

o O
o Folo WE &eg W v E FH, E Coli & Enterococcus sp.o| & w4 W3} XA

of. B3 Al Folo] ME ol FAE 4% A

5 Folol e Y FAY, AsHAY o
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dro] AL WFAR 7P Zbguta QA= Bacillus polyfermenticus= 1993\ Q.9
Terakado7} F71ZFE EE3 ofxg o] IO EA, Aol =2 w7t S4E& A &
ob w9 &R Zlow dHA doH, A AEEH= B AAEo] Ho =237t
A fAtelv ZeE &ardll sl RellE = ARl Jervg o|#j Bacilus sp.o| A+tA
7F SAotEE FA

(o] 23, 2008).
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Fe e uls g3 HoR HFE

oA ZEnlo]E AHAARE Wol o] &E&= AL fibet (Lactobacillus acidophilum, L.
casel, L. fermentum, L. plantarum, L. rhamnosus, L. lactis), B3| 6 2~ T Bifidobacterium
lactis Bb-12, B longum BBb36, B breve), izv(Bacillus subtilus. B. polyfermenticus),
Clostridium butyricum, C. faecium, C. thermophilus, C. diacetilactis, Streptococcus Sp.,

Enterococcus sp., Bacteroides sp., Propionibacterium sp., 5°] 28 % & (Gnosis SPA,
2006).

FE AEA ) gL G AB(SCANNA Bacillus toyoi AAE A AES Y
on, o]F SCANS AHAZE AARHZIAZA bHsHA] s AF TFc AHHIL U+
o AFAlE BFEA f85FA] ofopstH, Aty Tl AESY iAoz FFAo] 3

ofofst AL ZAOL

A AEZASZE 7159 Aol
=A ARAE, A5 A dANA w4
B TA 7= AR Sl g Ee] HTo] S8 flo] ARSEA=AC t' s4A
T7F AP AR, Qo A dERE S MASERE FUd AR g A=
A3 Fol A& o]l Ha flew, EU w7t s d =S vt I ARE

THgt] A&g & SCAN AAE FHs)oF 52 o U+ (European Commission. 2005).

nl=¢] A¥Al= DEMolgtal &k, FDAS] 59ls v AF2 1oy, ml=9 4

2
NE BRAA AFel td Fart 57 wEe] YR Az BoHE AFL £Ys
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23 19 AbFol o] 83l= 24 (Food Industry Research and Development Institute.

2003).

= T
A Ba=o] 953k AFA AT AY sk kst wHol AE T 9L (Wells et al.,

Be AFA FAA ARAZ] Edt A AOR YA BB AW, 2Fdte] A
H71 2 Aoz Buhe] ek RaSQO0NL EF ARAE vISE Folsige

3
W, A% 27 2 AREE FHRY o drUol 8 Fajfa slao] BAL Tan

)

dFSAZF 7tk A W fFali7badd Ryt
m 5, 2001; Kos, 2001).
Lactobacillus sp.= GRAS(generally recognized as safe) #F 24, <5 3 B2%S 7}
A3 BUAA Ao AW RS wre)sAL 9 AS L bacteriocin 5o & A
date] B84, sstd oz Hadde A4S AAAIL AU P E 4TS PAE o

al
2l T dARtES Aatste]l Aol R Al BU EFS BAAA FAEH YA
[e)

£l
(EURE
=
i
o

U AR o] 888 EANAFI, FA U-EE pHA S} Coli forms, Salmonella® Clostridia
o & 3l vA=EY F4& AE&E JAEte Aes A7 TS I8 FE € =4 A
o, WA FFold A ASF A3 A4S Ui §2 1Y I+ 24 D A

_‘IO_
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Bacillus sp.= XZAE A= dF=2A4 o -amylasee} protease A4Hs= o] FHojyar
dipicolinic acidet= 3+ E48-& st &3Vl FalnAdES JASH, 2t 5 &

U sl n AR 7o) 24 FAeE J15e HeH A0 HIF (Lee, 2002),

o|N

)

52002 B subtilise 17129 &9t A4 o] &&S SVHAA Y W .44 A4
Ao ZA B W] dRYol BAFS AT SAle AA W dEYotl 7}
29 RS 7rAaAZIT D g o, B licheniformis= sy, 4 tAA, @z sl
23l AgAAS AU Ja o =g w7t E4S FAE AFAZA wg &34
olg}xr 3y, A A(Q009-& B polyfermenticus7t FRA L AlF FAHES FA 7}

=
Ax HFBAL ANs] falwel ARE AT 5 Uvke BRE =23

i

fr

Clostridium sp.?1 C. butyricum-& Butyric acidE A4bsta 245 @3} ofm]| 4k 233y
AALE ek fellwe] A4S AAskeT 2ol YYae A3E FXEH, 4 &
Ze] 20 dig Aol el 54 fFalMTY AFAA B dAgel= FYHIN EaRE

Yetdoa Bug (83 4, 2009).

T AEAE RS ARHETH AP ES wdARS vissiAl Widrlest Thevle,
wd gE 5 HIE 7l o AxHH, AR &2 ARV 5] Ay = d o
of B 7IZko] sty ARE EFSHAY WiFstes e dUHoR Ve o

o & MY AFFAE AT thro] Fa7I90] AE, AAstL o, s 4§
Az, v RALML, A dute]e, ojAnte]l L, CTCBio, otvrlie]lL, Xulo]2d, tha
ol AFdAeld, A= 5d Il dAe e AT Te Tl el AT dA
70~80% 7l& = 9t don, #d AF vEgs ALKHo2 Frlstal Ao

N
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. 73 FeEwy smtamel 2y 4 2IES0), 2013)
.

He =ga0 o PR ChAL IOl 0 BIISTHAS A A THA AL RIAATASIAL 2013)
Atz S A7 HE .Hel= gof Zam|= L al g 9 kA oA

=& 2R 2, 2012)
LMY 209 MAd symbiotic AEJA| A E P Z RO HAS A CHR| A
202 A= CH, 2012)

M7t Atz W A7 THE

I 4 ASHTHA T FF (EAH  ARHTA AzrlEed AT B4, 2014

A3 A Tl A d”

o AA ABRHNA AL 20133 71F AT 51%9 AFES JEhgH, 20199 < 1739
o 72E /M Aoz daEa da, A AA AZRHIA AR 85% oS Hwle}
Fel AFH dom, opAe-EF Y A A, A5 FF FH &F L] F

bl whel A&HoE 2/ AR ol Abg.

o i EF E AN HFES oF 734%+ HA == & AR g0, 1 9 A& (19.2%),
Sz NV EE(74%) o2, E3] odSE AW A3 AZHAA AFS DHIA
A= A=
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180 164.3 1728

teo | CAGR:S.1% Lie
133.7 1406

MO gy 1274

12

100

8

60

a0 -

E 5

o -

2011 2012 2013 2014 2015 2016 2017 :ma 2019
b L

=

AL Of 0] 2 )
= =

L= =

a9 5. AA AFEHEZEA AR TR

(Z4 : Analysis of the global animal feed ingredients market)

o Il AFEFTIAl AL 20139 7]E oF 258799 FEE U glor, ol 39 Al

2 il oF 2%9] A WiEs e lew, 20129 e S Y ASRHTHA TR
A e, vy > vier ) - A4z oF Sunk @¥oja SNl = W, A

BAo] A% 4299 dejol A AR FaHE FA6l U8

Novus, Evonik#} #Z& FH3 vl &9 8 dA= eI sF< T dd Ade
TA% ALststa ow HigAts AFrIdel Cargille] AFRHZ7EAl AFAAR]
ProvimiAtE dedts 5 AR 9 ARl Z193Ee] o] Sd R4 YS Ho

3 9J€ (Frost&Sullivan, 2014).

3500 4
CAGR:3.5% 3069 3176

2966
3000 2677 2770 2866
ss00 2587
Jsop | 2416
2000
1500
1000
50
0 . )

2011 2012 2013 1014 2015 2016 2017 2013 2019
He

MANZHE(AH)

(=]

2% 6 S ARATHA A
(A THZAATH, 2013)
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A3 ATAE Faug 2 Az

AlAd dA7HE 32 U

I

o &23aATA =HLS B AFA ALD Bacilus polyfermenticus®] 23tE 2 B4 =A
S B3 Bacillus subtilis?} Bl 3 th Protease @4 ZAHS 98t Z Al8& 25 mg/ml
ol FEE Uy SHTE deste ARty I ASdes 4 ARE AT Al
2 0.05 ml& 2% azocasein (0.2 M Tris-HCI, pH 7.5) 0.05 ml3} &7 &£33 5 40C water
bathol| A 2087F wHS-A1Z1 & 7AYo 10% TCA (trichloroacetic acid) 0.05 ml¥} &3tslo]
1087k iceoll Al 2ol FAAZATE ©]F 6,000xgoll Al 2087 YA R A7l T A= (.15
mivke w2 FH3be] 68 314 A%l 2 N Folin phenol reagent 0.3 ml¥} 7.5% Na,COs 0.45
mlS 2E 2 H7EsE 3 30C water batholl 4 2z} ¥H-8-A1A 4%k sampleS 660 nmol A
FEEE St #S TokAdt @ &8 845 1 unite] Folv= 99 A3 =olA

1837 &4 W34l 1 gmol?] tyrosineg AT 4 A= sHOZ YT

f
i

o Lipase &4 =% microplate assay WWHOoZ Z=A3 T microplate assay+
p-nitrophenyl ester (pNP-esten)& 712 = AH83le] 25 & p-nitrophenold] <& 405
nmoll A §F35% S7HEFCE SO ¥FH 2 7|E FR wet F A YH e
&3t Ester carbone] Ao} 127] o]ste] ©A4E 7Fx 7] A (pNP-acetate)e] 7
-, acetonitrile2 =<1 10 mM pNP-acetate 5 xL, ethanol 5 xL, 50 mM phosphate
buffer (pH 7.4) 180 L& &AW 10 4LE 42 t& 37ColA 102%F ¥k-3 % 405 nm
oA FFEE =A314 3, long chineQl pNP-palmitateE 7|22 AF&E H$ 10 xLo
4093 170 L9 buffer =3<4(50 mM phosphate buffer containing 0.1% gum arabic
and0.2% deoxycholate) 123l isoprophanol® =<1 8 mMe| 71 20 xLE T3t &
A3 =A0Z WS AT 49 unit 2AHE 187 1 «molel p-nitrophenylZS A A 8t

T4 %S 1 unitZ ok

o alpha-amylase= 25C, pH 4.8¢] Soluble starch(Sigma, USA)E 3sle] 18 -5<F maltose
(Sigma, USA)E Imole A4Fel+= Z1S amylase 1 unit® 2 3}tk 25°C water bathel A

N

rr

starch solution 25ul & enzyme solutiong 23, 3% HkS % Dinitrosalicylic acid reagent
(Sigma, USA)E 50ul 7} 3kal, 5% &<t boiling water bathol|l A4 ®ESSRTH 18 &
0.9mL FHFFE F715ta, 540nmell A ODFS =A3te] amylase &4 A3 T



2. B3 AFA Ao w2 T Y

7 Axg B AdA A=
o AFAe] Azl Lactobacillus plantarum, Bacillus polyfermenticus 2 Saccharomyces
cerevisiaes A3V 3L, L. plantarume glucose 20g/L, Molasses 10%, salts 5g/L, K2HPO4
0.75g/L, MgSO4 0.75g/L, Peptone 5.08g/L, Yeast extract 7.08g/Le] ®JA| & 37°C ol A} 484
2t wjeFstdTth. B polyfermenticusS Nutrient broth 13g/L, MgSO4 0.51g/L, KCI 0.97g/L,
CaCl2 0.2g/L, MnSO4 0.03g/L, FeSO4 0.0055g/L, Skim Milk 100g/Le] ®jx]|=2 37C A 96
AZE wjerstAtt. S cerevisiaee Yeast extract 10g/L, peptone 20g/L, Glucose 20g/L2] wf
A2 30C oA 964X wfjFste] ATl AFE-SFATH
o FH4to] HUtE EFAWHA L ARTAL 3T ddS e HHuA o AA ) kst
SFFET 30%, FE 30%, 273 33% oF G T%E o] 83ke] 35C oA Al wjdr]
M-

(DM-704, Korea)ol §3ke] 96413F wieatgom, A=8 @A 7% (whw) FHALS T%
el Bg AFAE A=A A WPl FWEY TMRY F=ES ol ASsAT
(218 7,

=y

humic acid 7%(spraying)
+ humic acid 5%(Feeding)

a9 7. AL Az 34

U B3 AEA 9] HE A
o AT FHTol AT FASEZTPY 4 Ul MFEAN N ER el A3
o 4z 49 AAsAT
o @] Ax AY¥L&0, 3,6, 9, 12, 18 ¥ 24A7tEF 37TCE A 3F incubatorol A X133}
om YxTE MEER £elE Agst, Selel 2% ATAE 0.01%, 0.02%, 0.05%
2 0.1%E 22 AR 49 AYTFE TAte] DY

_15_



o,

o

a}.

B3 A A7) Ax A9
A7) Az AP 3,7, 10, 14, 21, 27 9 30¥ H<F 37CE A3 incubatorol A 213Y3}
gom HSE=EH BT Lo AxI B AAAES £ FY 0.05% HEE F

28] A% A ste] YFAE BEFHA ¢e seje a7 I APL ABsHATh

<98 W pH &4 49
o] A3 Ade] pHE 0, 3, 6, 9, 12, 18 ¥ 247k pH meter o] &3l ZHa1¢om,
A7) A Age] pHE A9 Alzd =z HE 3,7, 10, 14, 21, 27 2 30¥ 0] =AsA

Zele] ) guUol @ Fa5a FE 54

FEUCHNHY) B #85aHS) 712 S8 AAB4 b S471(GVI00S, JapanE o] &
she] Z4skgon], By Ax AP 0,3, 6, 9, 12, 18 2 2443bel] 22| E o] &5}
o SARI, A7 Ax AP A AP AFLEE FE 3, 7, 10, 14, 21, 27 E 30
=459t

sdg W #FHA

AP AFYE BE oiF A3 dFLA FEAQJO0, 7, 14, 21 2 28Y ol E=ANA 9
AHAS s2gE dY dF HAF A7MA 4CAA WF Bt o, €88 WeE 1g9
g 75 0.85% saline buffer Iml & H7}3ste] E3e & 107%E 10°712 z4zte] vl &= 3|
st A SAHE ARE AESIH oY, F4, E coli Enterococcus sp.& Z43}7]
#l38 LB agar (Difco, BDscience, USA), MRS agar (Difco, BDescience, USA)E A}-&3}% Tt
TE<S A7) 18kl LB agar®! ¢ Al 7FA AEinA] Bo] M9 AlsE 42 100

=
w2 BEste] =gk 3 37Tl A 2447 Ft wi¥Ete #4E SASATH

vol& 5% oA A=

2o Aol Fol7F A Wl FFHA A mAlE I¥Fe HIlskr] Hske] wol8& Al
Z Axste Ade AASAY. ATdAel Al xol  Lactobacillus plantarum, Bacillus
polyfermenticus % Saccharomyces cerevisiaes AF-&3FRal, FH4HS AlzE A A o
skl 5% (wiw)7b B =5 H7tste] B AdAE Axzstar 23 ARgsiglen, md &
Aol Eot AEAE 0.2% EFst] Fol AL, B AEA Fold wE LLFAEF,
ARAHTF D AR TES AU

_16_



o] =2 ) H]SEAFA 20149 10¥ 6YEE
ol Ads AN

o AdA =

o Folg B3 AHAE Bacillus polyfermenticus (1.0x10° CFU/g), Lactobacillus plantarum

(1.0x10° CFU/g) ¥ Saccharomyces cerevisiae (1.0x10° CFU/@& o] &3l 1 @& &

B4k 5%E A7kl BE ATAE AL, LTS IR YEALAT 2
FE ol gL

o

. 4dEE 2 A9y

o AYe MEES YO Sgor, NEEY VT UET AT TR N B
AEA 0.2% (Wl 7R 2Fstel Fol P, AR Folt AR FHo
o, 2 FHo WER Am, FEAHS SYHA Ak

ol EA W GEUCh B B85A 5 24
o EA W GHAZ ANE ZRHAT. GuUol B FE5a shx 2L AABY Jx
2475 ol gste] ZH3}

dom, 0, 7, 14, 21, 28, 35 H 42U 7t =2FA7]E o] &35+

ZA sk

vl &g +Z AA

o A¥ AFYE RBE wF AF dFAA T8 AU 0, 7, 14 © 21Y9) HE EALA
o AT dYdE JY +F HA

A7A 4CoN WERD SATh &¥E NeE 1g



o] B 0.85% saline buffer 9m < H7lste]l E3d &, 107'5E 10712 zZ+z+o] nl&
= FMste] Bos AL AR ALSHT £, E &

7] 918l LB agar, MRS agarg A&3ldth #%& 2AE7] 913kl LB agar 2 A&l
Bl ME ARE 22 100u% EFste] =DF F, 37TolA 2443 T Wl

#58 24349

7)
coli, Enterococcus sp.=

k<
(landrace) && 249% o|FAE 21FE WFoRE 49 SAE, 49 ASHAF 2 As
LTEE AR AP FRVMTE xR st A Fgol (A
A 0.2% &3 FoDe}t Kitasamycin + Sulfamethazine 0.2% Z7} ol
TOoR stFon, 7o) ANPTE 979 AEs o E stk A@dsEY AT A
FAAMA A1)t 1549, 309 AR o, 49 SAHF (Weight gain)2 1593te] SA =
S 192 Yol 15 F 19 =A% (Dairy weight gain) 0 & FASPTH 93 A5 H =
(Feed intake)> At & FoZFANA FS At T H4HAZFES T3t AMS FFE Ur
o] 173 HdAFLZ IASILH, 15¥S UFo 157% 1¥ As4F% (Dairy feed
intake)2 FAISIA T AL & &(Gain/Feed)> 4T SAFS <43 AARHHATFOE 5o
Al Lbst A ot

_‘|8_



A2 - A4+2

1 A &35 &4
o AFA A&H Bacillus polyfermenticus®] A3 &4 B4 =AHAAIN}E &
A3}, B polyfermenticuse B. subtilisdl] ¥Iste] R WrAste S vz} A4 24|,
ol A3l e gu) ol TE Zlow YEhygth F umAEo|A lipase activitys Bacilus
polyfermenticus= 98 FIP Unit/mL, B subtilis 100 FIP Unit/mLZ X}o]& YERHA] &3ke
W, alpha-amylase= B. polyfermenticus 410 FIP Unit/mL, B subtiis 200 FIP Unit/mLZ B

polyfermenticus’V B, subtilis 2t} 2v] o]429] =2 48 YelN ot Protease] 749+
polyfermenticus, B. subtilis7} Zt2y 9.5 FIP Unit/mL, 1.0 FIP Unit/mLZ 9u}] ©o]’e] 2]k

ol Y= Ao w 2AHHUYG (28 9).

FAEL AS, B AU pHE Q3 E Colist 2 HUA nAE2 M3 mfoA

e Aoz Q3 431759 A2 el At TAsty HAFE 2L AIRR
o] ZastA A ol#3 ZAE Asty] fs &8 a4o Aol =2 AHAE FUL
oz MAANZL F o= A7E R s 9k

o Han 5(1982)2 Streptococcus faeciums PISEAIRS AR H7F Fo Al SAE&
oy K& Z+zb 7.3%, 13.7% Z7Fston, AR E LS 8.65%, 9.1%MAER 1, =i d 43}

& 9 da F4&0] FAHATL Bttt Newman 5(1988)2 lysined] &w o] #

(o

]

=3 §Al = dolA Enterococcus faecium lysineS EuH|ste] AHAES AT
Baustdoh == & 520022 HlSEod E AdA oA A 9 ddE LFES
A

FENAL Bl 7k EAAFES AT Bl

—_ I a-=mylase

—E' I Lipase

=L I FProtease lg

o —

™ £

; -]

= =

£ 300 + LT

= =

© =

2 z

g 2

= 200 - 4 e
w

=

S s

o 2

w

5 100 4 ; o

==

E

<

0 - L0

B. polyfermenticus B. subtilis

1% 9. Bacillus polyfermenticus 2~3} &4 &4
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2

(¢]

Aed i 5 oA Az

B3t WHFAE  Bacillus polyfermenticus (1.0x10° CFU/g),  Lactobacillus plantarum
(1.0x10° CFU/g) & Saccharomyces cerevisiae (1.0x10° CFU/@)E o] &3l 14 @& F
FHA 5%, %S HI7VTFo 2N A4x g, wol& BF AdAE A=xstith (" 10).

(b) (©

19 10, (@ AgAl 22, (b) FHat 5% i 5 AdAl, © 79

3 BY

}

£ 53 ATAE XS T ol ot pH HlE BEe 49 o) Ax
StAS A 24N 3T ke Tl A Hl &
NN & 6AI74A] pHE Zadtes BA&Ee WElllen, vk 041%ke] pHE 0.05%2] A2
T7F 71722 & dEz7% AT vl folFer WA SAFHAL, e 3ATA
= 01% Ag77F 7312 S48 Ho g& A=l Blsl FolFor gt Y =
Al 24X R A E 0.01% & 0.1% A&7 b2 A F9 pH 2o Hl&) FHo=
Sk

off
rO
~
8
oo
NS
Lo

oL
i
L
o
R
32
iy
o
ft

27) pHO| Zat B YA AT {714 ARl F/sA] MR Aoz Az
o o Fe AN pH F/HAME GEEFe] F712 8| pHb B weky) MR o

AR
S, H7] AxA pH Wsts BR Az A MY 30 ot 7.62 ~ 8.420] WS

e A3, tiz79 He7 25 g 4Y7tA S7betthr itaske A BRalon,
14Y o] HE<= dxTv WY TEYNA FUste AFS
i TEY7HA HAasteE AEFS BAT AA wdd S
5 BRY dxz7RY AT pH7F tha @ B Bt
Underdahl-s(1982)3 White-s(1969)° &J3td, A9 H7b= Fabde] #2714 Exlo 9
3 AU pH A &332 doha s =3 Lee(2008) = A Al o] Zgr|doz Ay Al
Adsh, FAAEE A BdTe] ARE AA ] A FFA A, pH Adte] ¢

£l
o

BRI AL, HUF RANEL oA, RoRLE U S YAAA, 23EL AL, ve
WO R WS 5 AT v gon, B AYdAR 23 47AE AU A



o pH 4o e AP TS va) Re ADE Ueny BF g@ae] gl o3
pH Ast &2 e

8.5
8.0 4
75 4
T
j=1
7.0 4
—a—— Control
| D 0.01%
62 ——-¥—— 002%
——=—- 005%
— -2 — 01%
60 T T T T T T
0 5 10 15 20 25

Incubation time(hrs)

a9 11 55 AgA @) g wE <28 W pH HI}

9.0
8.5 1
80 4 /\o~—4/
USRI = a
- o e g 0
7.5 |
7.0 1
—a— Control
- Mixed probiotics 0.05%
65
0 5 10 15 20 25 30 35

Incubation time (days)

a9 12, 59 AdA A7) Aol wE <22 W pH W3

4B ATA AT B2 HefY W) FEYol D FBA Fa E3
o BE ARAE B Sejgel Aol Byl @ A7z £eel Wel gmuor B FuS

e ]
A 7F2mste)] v S AR A3e v 2
o 5 ATAE @It AEI Ag, dRYo} V2 FEE ARMA gH5EE Fasnrl
ANZINA A D) Faste AEFE EAT & txz7e dEYot 7k sx7}

32.0 ppme] WHE UEWA LA, 0.1% A+

_2‘|_



Concentration NH, (pprm)

Concentration NH, (ppm)

53 A Ao 2 & U

AN7E0Y) AEd A xR ¢yl 7k~ H%7F 15.0 ~ 28.0 ppm
o] HoE yel e, 0.05% HgTo drYyol 7k~ FE=+ 7.0 ~ 11.0ppm HHZ Y
E}utth 0.05% A= Ax 309 43 ¥ 10ppm olshe] @ dEYol 7t~ FEE
AP o, g2} HlnA 75% °]d dEYol AREaxnE BA (28 13).

¢ hETE= 4.0 ~ 15.0 ppme] F= HAS By o
£ 10 ~ 120 ppme] F= WS A AE 64 AH F gis
behe FAE Btk 37 BES FF hETE 4 ~ 6ppm A E

AP o 0.05% A Te Ax 3UFTRE F3FLE HAEHA ol 100% AZEdS

Jo

35 16

30

12
25 A

20 4

Concentration H,S (ppm)
[==]

Incubation time (hrs) Incubation time (hrs)
09 13 B AEA 9] A=) wE &y U NHs ¢ HS 5= W

35 10

—a— Control —e— Control
30 4 | - Spraying mixed probictics 0.05% --¢3- Spraying mixed probiotics 0.05%
3
25 £
=2
20 4 im 6 -
=
=)
15 o
£ 4
8
10 o STy 3
=3 a @ g 2
5 4
Q.
0 0 e a O

0 5 10 18 20 25 30 35 0 5 10 18 20 25 30 35

Incubation time (day) Incubation time (day)

a9 14 55 AdA Z7] Aol wE <=8 W NH; ¢ HS 5% W3}

0%

F s
B3 AFA HE BE &9 Y 2FS 24

ok

A Fte] A AT dETl
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His] A7 7rEer Yre AS How, w3 E colit Enterococcus sp.ol AW o &
TE X dFY o|FRH ATt ERFEYG 32 AFS Bt o Axd 5
A

A WA BoIFHe PIYE T WYL ST

(3

3.5

I Control

20 I Spraying mixed probiotics

25 4
2.0 4
1.5
1.0
0.5 4
0.0
0 7 14 21 28

Incubation time (day)

Viable cells (1IJ8 CFU/qg)

a9 16, B3 AwA dxd wE &g i T ¥

0.5
I Control
[ Spraying mixed probiotics

=

5 0.4 4

L

(]
m@

= 0.3 A

IS

S

(1]

(=]

@ 0.2 4

@

o

@

=

S 01 4

=

0.0 T T T T I|_|

] 7 14 21 28
Incubation time (day)

a9 16 59 AdA dxo wE < W £ Col ¥3}
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5 [ [ Control
I Spraying mixed probiotics

5
4 4
3
2
1
0
0 7 14 21 28

Incubation time (day)

Viable cell of Enterococcus sp. (1 0’ CFU/g)

a9 17 B3 AdA A3 wrE &8 U Enterococcus sp. W3}

6. 5 Al Foldl mE A W Yot B &3tea A3 53

o HF ABAL Folol WE EA ) Fuiioksh B shsel FEE 670

ol
r
ih)

3 e 2k gEUel 7hx FEE Fo| 7Y F 25% A or, 3FFelE 70% ol
N gastgom 63 Folt 5% oY At ol taTel ws) 73% o) ¥ st
= A%e RA.

A, G54 o) FEE d2TolA 30 ~ 20 ppm W Z JEROH 20 ppmE
Astgct. B AFA AT Fol 3F Fol lppmoE Ak} 55 Fol Oppme.
2 7Aaste 100% A7 &35 HIT

Aze ATANAE ARA Folol ME 74E9 Fu #F WA FNBHL AMst] A
ARo gEUel BAFL AZALA S AFEo] TgsA AP or] HFA

daro mE drYol 8 F3lrd A A= gofsiAl dsE L Atk

Wang 520092 HlSE=S W3S 2 3+ Bacillus subtilis, Bacillus licheniformis, aluminum
silicate B #&7FF7F &F9 AAE Aol H7Ie A3 A9 oA w4d ¢
Eyoprl tizTo segolA B kEyotd wla] @ttty B usiitt. 3 Ras
(20009 AFolAME Wdx 3 HF AFLAE SA 9 vlSEo Folstd AFs S7F 2
APRE S AW ofYet ghREYol Bl FfpaTiso) A A g vl &
AT Bacillus subtilis v} ¥E<S SAARA 1~2% H71E 749 <F 36.1~72.2%2] =Y o}
7} 27F 2 AHtkE RaE 9Tt (Santosos; 1999).

Hong 5(2002)2 WlS=° 5 AdAE H7F A, thxzFo vls] &9 dEyolbrt 724
o2 ZastAta s+ A, Chiang® Hsieh (1995)% f4bd3 BacillusA A7y 38 A+
AE o 23 AL vutgel e dxyol Aol Zastdval st
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10° CFU/gel W92 tx=+ 2.7 ~ 4.1 x 10° CFU/gd] W8] @e =S HYgor [
coli®} Enterococcus sp. #% = E. coli®]l 9= A Fo] 149 o|ZRE +F

2 4S5 YeMSla, Enterococcus spe ATA Fol 7€ °o|FHE A7} 50% )
o ZAASS UYEtH o, HAHSRE AAA AYFrt WERFRT FHFF, E colitt
Enterococcus sp. @7t @ASHA E& AFS HERAAT
5T ERoERE HA, vMEHE dAasFEAd dHEDLS TAEHE A4 50% o3
=9 940 FHE wAHAEHERE &37|ddA Y dEld 4%5s XS ERY T e &
3} G40 &Eo] FAF A4F i aRAA Feor AGHER B AFdA FHY=2
i Aol &8 737 gdiEd Ao=E dEHH
I wAYF W AR A7 OS 28 Ao=w AsEH.

5

A
>
riot
ol
=
r>~
o
do
rot
ox
£l
2
1o
IS

nﬂ

I Control
I Feeding mixed probiotics

Viable cells (10° CFU/g)

0 7 14 21

Incubation time (day)

a9 20 5 AA Folol wE <dd W T HE

] w
1 1

Viable cells of E. colf (108 CFU/g)

EE Control
[ Feeding mixed probiotics
0 4-|:|J |
0

Incubation time (day)

a9 21 55 AFA Fold we =g W £ Coli ¥E}
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| I Control
I Feeding mixed probiotics

{1n

Incubation time (day)

a9 22, B3 AdA Folol wE &8 U Enterococcus sp. W3}

[s7]

Viable cell of Enterococcus sp. (107 CFU/g)

W
o

8. w©°

)

o wHE ol f A€, ABHATF 2 ARLT
o Folate] XA A ol ME o] FAES NBHAY, FAF I ABELY A
E et ok AAAZ thte] Fol AR 12774 FAEES FAA ALT 030,
WEA AT 026 ¥ FAL tETE 0242 A AelToh A@A Azl Te A
B felshA FATe] F7HE 208 trhgtt P < 0.05). Tk 34F THAAE 3
A AT 072, AFA AT 056 % PAE DEFE 05924 @A AT FA)
go] g we FALS UBth A@A Fol AA 46F FAANE AFA AT
7} 0.80, BAA AT 076, FAT 0742 @A AT MY B 2AEL e
Nt FHAA FALel N Wb FAA AT} 058, AFA AelF 051 @ ¥
AT 0492 FBA Aele] 1Y BRo, FUF Aol B AzPH L W
= YUZA S WF P WS FAS e A9 A%E EYE @ ARLT
&e Fol MA 14FAAE AA AT AT FYATA vste] e RS
&% Yo, 4-6F T b Be ARLTES Uehle] AAdoE:
A PR Bou, FAA AUFROE ¥e ARLTES UE 11158714
£ 03% THAA BTN FBATRDG KA BA JERAAT P < 0.05. B7A
Fol 2719 14F B AFA AT FUHL ARLTE0] e AL Fo A7}
e %9 7154 A3t @ AR A7k A ATA BEYY Aol o= &

BH A

Al o

A

ol o
:‘0 ]I_L.

O::

ﬁ

m

F

_L
et

E)

N

=
T
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I control
[ Mixed probiotics
0g 4 | = Antibiotics _

06 - -

0.4

Average Daily Gain (kg/day)
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