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Development of Bio-Formula Complex for
Domestic Animal Feeding

Yang, Young-Ki « Cho, Jung-Il - Kang, Hee-Kyoung -
Moon, Myung-Nim - Lee, Yong-Bo

In order to find a solution to protect pigs from bacterial diarrhea and the nasty
smell in stalls which are the most trouble, we composed a bio-formula with Streto-
coccus thermophilus, Bacillus amyloliquifaciens and Bacillus subtilis. The antagon-
istic microbe Bacillus ampyloliquifaciens can control the growth of Salmonella
typhimurium KCTC 1926, Escherichia coli O-157, Listeria and Staphylococcus. S.
thermophilus from pig’s stomach can live in gastric juice so it also control germs,
They worked in its living cell state and its culture fluid. As a result of feeding
with piglings, it showed effects of preventing diarrhea and increasing the weight.
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Ze3HA Dok, 1999). BSol HZ 7Y 5 F7HlAE |74 vSE ol tid A
o} AHR-& FABE 5 7150l tisl FAAER ol 89 FAZE AstE 1 dv(E, 1999). Wk
A GAAE AT AASATIAY A, & AdA, ARA, SEad Foll #§ aF, Y
o] gta] o] Foj X 1 gIthed, 2003; I 5, 2003; 2 F, 2001). AFA = 710 FoA 7t
ZFo] FAuUollA F% 2 FAANII, Fallwe S22 A AU RAE 4F S
FYIA FAFLEZN S0 FATF TS VA= Aokde P E AT Fod
F ATHEY 1992). Rt o2 APH oz Hol o] &HI A= AARHIAEA Lactobacilli,
Streptococci 'R Bacillus 5& 014§ AZA7} Q1o 71Eo o] &= KT, 1993). 15
o+ A9 A7) HE FHshy] A% B2 A7 JAYHJAT HFA Q] AL EHRE
TE8he AHAQA AFRIY FFHo8 T ALr|Ao] BESHA WHAA FUth. 18
U, A7 BuE AgAe] 87148 FFE 2d 23 2ok O Lactate A3 9
g AU pH ZA, @ BlFe] WSt 2 g 4, @ FAEZDY A @ o, &
Eyo}, dlE 5 SHEAY A AR, © AstThy oA A3 AFPE, © AstEs g
HEYe] A, @ AY Whg-9 A3} Foltt. o] oA et o] A e o7 71X e &
T Fg71Aed 93 759 FAHA BAEES FASIL 715 A8 FEE =

& 5 ATt FEo Uik AFA e AR oA BAAE =AY FAA FEH
Are g MAEI) dohs Hax o, 2000; & F, 2002). SIAE S9EEEA
°olE 71&S A% AFAE NE3] e & 7159 &3P13 v E O§ 24
< ojsj7} "asit A B AgolA A3t 1g F Aol TR = 10
10" Axo|th 99} AAoA $AF WAWEL LactobacillusSt Streptococcus spp.2)B o1&
< B A ET A EAA LAAY. AES 437] LEHAA A 287 7Y
A Al HdA SHgot A7y HYA R EF3ste Aot F&E vHH Elok=
Aoz tisf 54 zte ofRl, 4L YdEYot 22 HIESS EHIRT Agte] A
&5, g2 59 FAX7} sga=o] HA B H(necrotic enteritis)E Y071t A
ZA fag 5ol AFoloF ¥ B4R oY 7k dEd 2 FA T8 A9 sy
= %2 9 Y] pHell AE3= 5Y, & U4t olth AAAA 7159 A HAAE S4E
9] ¢+F3Hgol 93 pHIt thhk EoRE ATl AT HAY HS AEAY #5571 &
SZAANA =g FAoA AolAZLE FulEe BFE U W EFEEE Aslok
gt} gutag o g AFAle 75 Ay B FAFAA £9% shv B A8 459
fratzro] ol aEo e, 1 FANA Lactobacillus acidophilus7} 7} o] o| &5 51
A 1 Qe ©r & F9| Lactobacilli®t Enterococcus faecium 5°] ©|&FH3 ity =g
Bifidobacteria®| Al = Bifidobacterium bifidum, B. pseudolongum R B. thermophilum 5°) 3+
AR 71 Agel AV Aok =3 TAE A3 F 2= Bacillus$t Clostridium R
oefgt A% X o] &5 0] Al &, 2001; A, 2000). X #F ATl WER E coli,



FEAR F7HS HRUNE A 95

Salmonella, Clostridium & 94 vtelg)o}52 mannan oligosacchride(MOS, THd&&]l1
D= FHAE = AHe] WA MoSE AR Ay giEH e, 1 F=2
7t Bzteln 437 HA etk MOSE SR8 Y- 5E ¥ F&3o A Al H
7V & ok Y HYA g goEo]l Mosel ¥R YUY, A UM EE AIANE F
o g 53 A= vigdrt FES RS YL 1 7RI FAH AAA, AA
L i3} Ho7tA g 7hEo] v o 71X A2E#HAE 34 EA51r) vpdo|tt B So]
FEAY AS ofnl =AY AE FAE A3l A7 HAE 25 AFe o] f3te £7]9]
7t A& F7iE RE 52 AL AL FREHIL QAT 2rlolfo WE AE
o] o] §AEHAE AUHOE AN o]F T FA WA HAL: o] Yo} Az B
Aolty. FA d FU¢ HA Y Az FAE A A FaTE == FAEAT

2 AASZAAE AT 28y H2 7S5 BEA 9 @ tid EAVF diFE 1,
a8zte] 7157}t e met o8 A e old TR AA AHEE 19
Ao, ES4kdAe] AEAQA For} FA] AL o] FoA 1 Qe Aot} AYeg
13 o] F13tT Y oJAL JIE 222 AAEA AYFH S YA E A
HE oAU Aol A9 doltt. AFAE ol & A AN FF& FANA F
Wol4 dae] 9§ dryo} ofvl Qs A71E F LAZIEAE A= Aol
ozl #79 W3R U & AFdAE FAEAFH BFFZAAE dAY & AFl
AHE- 7HsE §8 258 A8t O A8 AEIUY olF 53 71E9 dA F 2
WS o4, 37E FANAFL, 7159 FAEN §2E PP A A

I. Mz 3 2y
L #&d AY, 338 2 AFA =Al

A oA HAA AMFFAE JAST 78 I AEEFS A3 FA
AGHEAE FAAFI LA 4 Ao EYANE B AT Yoz Az BAEAF
A AYFE E3tal HAY 9ok Ao 2RE fAEE B3 Y AEES Tris-
Cl &3 8 @pH 7.5) 100mlol] 2 £33 F NB(Nutrient Broth)oll 338} 25T oA 3083}
Hjkstit. wlgdl AdH-E sl YA FF(0.85% NaCholl GAIHE 343l A
52 NANutrient Agar)’doll X313 WA 25C oA 33U viSd ¥ Jeld #%S &
At £ EFEL 20% FEAES EFF NBol| AF3A -70C oA RE3)
43Y H2Ed AT £Ed #5859 439 F=E ZES|9E PDA HlA £
Dol Aspergillus flavusE F3t] 25CAA 19 WS T 9 o X Ho) AFHFEL 7
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7+ AE3A Al st 793 iAWY F 9A FH(Inhibition Zone)2 BT TF
& g oz Aaslyct tixjufeFo] AHS-E PDA WA & viA] FA9 Aol 7]IF L
2k g HA A FY AE2] EHOlEY T FH9 viAE 7leto A=At of
d 4o A= A G A9 TFolT g Ao T80 AEL viasty
AAsA ). B3-S SDBP(SD medium + Beef Extract 0.1% + Proteose Peptone 0.1%) BjA]
50miell Iml& HF3td 30CAA 3L vt A&

2. A AYdF BEE HE

HA AR o] &HE F& FETHMANA 30T AAM 197 wjFstATt. 271759
pH 23 ¥ #FE vushy] Y8 HA §F 23T vjgd & 5ol 34ste =03}
A3, AT LAF MAopdeR] Lolry] 48] pHE 2002 23t 12413 MY
F g 34 wurste 27|79} pH 202 23 F Jolglys F4E vastyoh

3. A%FT 28714 AT TF A A% oA 29 A=

B Aol AMgE BFAT 7EEA e AJEY ARABHKS typhimurium KCTC
1926), YA dAFHE. coli 0-157:H7), & 2|8l oKListeria), B X AFT-T(Staphylococcus
aureus) S QAT & QA Lotrgth WA, AFH w59 BT S A YA
Hj R ol A 35C oA 24413 WSE F, FAAA A FFA HFSh 35CoNA 2443
gt & @v A G A e =2 v F £EE Ao QAEINE B R S
typhimurium KCTC 19262 7% FAFE 32x10°CFU/MmIo|l =2 HAFSAL, E coli
0-157:H7¢] ZA$= 27x10'CFU/MmI ¥ 571 95 AZFsYct = @ 28 e oHListeria)s=
2.5x10'CFU/ml =52, 3 XTI (Staphylococcus aureus)S 2.0x10'CFU/Ml BEE 3
Z38t4t. 7)o AIF Bacillus amyloliquifaciens sp.8] 7] FAFEEE 1.2x10°CFU/mlE
AgF9] K1 7] FAFEE 82x10°CFU/MIS HE3I o).

4. 237 gt A &304 HAF A5HA 23 HE

2 A7l AMgE A3mAEe] ERlste MYy Fo FddEdo] g AR ARE
dotrct PYES FEFAA A 35ColA 192 v 3, vjddS d4dEe]
(10,000rpm, 10min, 4C)E& ©]&3}] #-& AT 93H0.45 4 m membrane filter)§ Bl X
g WA} wjtd-g g3 T FFXE 121, 15min)¥ EAE] IS ANEE AMESIH
ot v gA ] WA A SdE 44 HstiS u ¥y A2AI(S. gphi-
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murium KCTC 1926), A3 tBA(E coli O-157:H7), Listeria®} Staphylococcus aureusE
A F JeA dolrygr

5. A% AFAIL ALl wA e 9¥

B AT A B A A (Bacillus amyloliquifaciens 30%, Stretococcus thermophilus
30%, Bacillus subtilis 20%, Rhodospirillum rubrum 5%, " EE 50%)E 80¥t, 1% T8 &
Fgo2 A Hel ¥ AFF7F A9 Al a9E A& Y.

6. AL HxollAe] A5 HE

AEFE FAEEY HEstd dHAAE B2 A & du= AL A% VA
< AESIILA Bacillus amyloliquifaciens 10%, Stretococcus thermophilus 10%, Bacillus subtilis
20% ©l| ol Rhodospirillum rubrum 20%, Thiobacillus denitrificans 20%, Nitrosomonas euro-
paea 20%E EFAA 1%Y 12 FH2Z 208 AeldHch 4 ExoA A8 71A o3
22& AAN] M E FRAA 238 AKsledof 3tk wpety ALLE RRES
4t B APl A{YE=E AHEJNT

. d= 3¢ 2@
L #8373 A%, 54 2 AFA 24

HA Y el WL AEFAE Az 48 FR FNEFL T A
AHEL S FAATNIA ZF A EYANE =E AT PP Az BH 2 F
A BFEE EYsta SR Qo FOERE {FAEE FE3HL 99 ASEL Tris-
Cl 3-8 (pH 7.5) 100mlo] 2 £33 ¥ NB(Nutrient Broth)oll &3l 25C ol A 3083+
HFstict wFY ARE FHste WA D50.85% NaCl)oll @A o= 3|43t A
X2 NA(Nutrient Agar)doll EX813 1A 25C oA 397 Wiyt & Jeld #5388
g3tact £ #FES 20%] SUHNE S TF NBoll AF8td 70T oA Bpshn
239 H2E Agsth 22l #FE9 239 J=E AEs71Ys) PDA A =
ol Aspergillus flavusE AF 38 25CoNA 19 g & F9) W] AH| 2JFEL
7t st AL M F3ATE 7Y iRl F A F(Inhibition Zone)S AT FF
g dy¥gFoz A3t dixu ol AH8E PDA HiRE= wlA] FAQ) x}olol] 7% &
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2 A AL Y AFY SHEY FY FI wiA & vhste A2 o
) 28 A A wgFe A5 T30l i B9 58] NS vasty
ZAAsIY . 482 SDBP(SD medium + Beef Extract 0.1% + Proteose Peptone 0.1%) W} A
50mlol] iml& HE3t 30T oA 3UT wiekste] A3t A4 A3 Add 24 E
€ TS A 7t 32T (Bacillus sp. R Bacillus amyloliquifaciens)3} S} (Streptoco-
ccus thermophilus)2- 2 3= QL. B(Fig. 1, Fig. 2), Z4Z4& A ZAA wjgs & 94
v &2 gt AAE 2

T2 (Bacillus sp.) 574

I
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Fig. 1. Identification of antagonistic microorganism, Bacillus sp.
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FrAtd(Streptococcus thermophilus) 574
£4 E4 A7

(Streptococcus thermophilus)
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e 78 WA ¢¥
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Fig. 2. Identification of antagonistic microorganism, Streptococcus thermophilus.

2. AAlA A¥F AEE HE

HA Aol o] fEHE 7 YU A A 30CHA 193 wigstdeh 27)F5¢}
pH 23 39 45§ vlusdy] 3] 9A F 233 fFYE ol 343ty =23}
R, FME L A-FL Aobgd=A] dotir] 93] pHE 2002 A3t 1243 v

I g 34, 223l 27)F59 pH 202 23 3 Jolde #4E nlusun
(Table 1). 21 B3} S thermophilus®] 73-%- 100%°) 71712 AELEE BYT & FE=
40% ©1de] AEES VR
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Table 1. Survival rate of Bio-formula microbes after treatment in pH 2.0 for 12 hrs.

Bio-formula Microbe © &7V 4(cells) pH A3 FF(cells) HEE (%)
Stretococcus thermophilus 9.0x10%ml 8.8x10%ml 98%
Bacillus amyloliquifaciens 8.6x10"/ml 3.6x10"/ml 45%

Bacillus subtilis 1.8x10%ml 7.2%10%ml 40%

Mean separation within columns by Duncan's multiple range test at 5% level.
3. A £3714 WAF EF A S A4A &3 &

E AT ASE AGAZE 7EAAYY AAEd ARdSA(S yphimurium KCTC
1926), B9 WAT(E. coli O-157:H7), Bl 2H|EloK Listeria), 3 X =4 (Staphylococcus
aureus)S JAY F A GoEUTHTable 2~5). UA, 24 FF< HAZATE &
7} A ol A 35T ol A 24413 v ] F, FEAANA o] FFE HFFSHA 35T o
AL 242 WSS ¥ AnFH YETHMAN =L Y F TS Ao GAEHE A
BT} S typhimurium KCTC 19269 7% FAFE 3.2x10°CFU/mIo] =2 HFsAL,
E coli O-15T:H79 Z$%E 27x10'CFUm] ¥57} H5F AFs9Uct. =3 2= o}
(Listeria)= 2.5<10'CFU/Mm] ¥ 5.2, S S5 Staphylococcus aureus)S 2.0x10’CFU/ml
FEZ HEZ3A A7 ¥ Bacillus amyloliquifaciens sp.8] 27] FAEEE 1.2x10°
CFUmMIE Z2&879 Kl 27 ZAEES 82x10°CFUmMIE AZ3Ac 2 A3 S pphi-
murium KCTC 19262] 7% 10°2.2 3|48 AgdFol 23t 100% 8o JA Yo,

Table 2. Antibacterial effect of Bio-formula microbes against S. typhimurium in different

dilution rate %)
Bio-formula Microb:,) on e 10? 10’ 1of 10’
Stretococcus thermophilus 100 100 100 94.2
Bacillus amyloliguifaciens 100 100 100 91.9
Bacillus subtilis 100 49.8

Mean separation within columns by Duncan’s multiple range test at 5% level
A-B
A A &(%)*= i 100

A= gy 347} BRI colony
B=uj ¥y 7} B Fe] colony
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E coli O-15THTS 34& 10°9 A$ 100%9 7M7He JALS nygch 23gas: =
Bacillus subtilis®] A3 Y ZPAA O FFd vlsld 50% ol &8 B
Listeria$} Staphylococcus aureus®] 7395 10°2.2 A9 AgFF 93 100% ASo] o

AHe 274E BA

Table 3. Antibacterial effect of Bio-formula microbes against E.coli 0-157:H7 in different

dilution rate.

(%)
Bio-formula Microbe en fae 10’ 10° 10* 10’
Stretococcus thermophilus 100 100 98.1 31.0
Bacillus amyloliquifaciens sp. 100 100 97.5 79.9
Bacillus subtilis 100 100 19.2

Mean separation within columns by Duncan’s multiple range test at 5% level.

Al & (%)= AAB X 100

A=vioFe 2371 HHul =49 colonys

B=d ¥ A7l H@ul 4] colonyF

Table 4. Antibacterial effect of Bio-formula microbes against Listeria in different dilution

rate. %)
Bio-formula Microbe oron Ra 10’ 10° to* 10°
Stretococcus thermophilus 100 39.0 - -
Bacillus amyloliquifaciens sp. 100 100 100 41.3
Bacillus subtilis 100 754 -

Mean separation within columns by Duncan’s multiple range test at 5% level.

A-B
A &(%)*= - x 100

A=dliekel T4} Fgei x4kl colony4:

B=di ¢} A7} F@ul A4 colonys
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Table 5. Antibacterial effect of Bio-formula microbes against Sz‘aphy/ococcus aureus in

different dilution rate.

(%)
Bio-formula Microbe Dien R 10 10° 10* 10’
Stretococcus thermophilus 100 100 100 549
Bacillus amyloliquifaciens sp. 100 100 100 70.7
Bacillus subtilis 100 100 243

Mean separation within columns by Duncan’s multiple range test at 5% level.
A-B
A & (%)= e 100

A=rjoFl F-47t HHuj A colonyd
B=tf okl H7t @l x4 colony

4. 3

ool'

bt el A EAl &34 HAF ASgA 53 HE

B Aol AHEE AFmAEo] BHIBHE U Fo FaEHe] do FIA AR
Yotrgith AFWH L vAES GAFHMA A 35CAM 1497F vhekst 3 wjpge
LA E271(10,000rpm, 10min, 4C)E ©]&3td F& A A & 7H0.45 4m membrane filter)
T HlEA g A F FAE A3 F FAH 21T, 15min)dF A 2] vjgY L AnE
ARESI T WA ] Wl g dAe] wiFd-S 42 AESAS 1 9y 2AFGEES
typhimurium KCTC 1926)7} WUAZ AL(E coli O-15THT)E JAT 4 YA Lolrgt

Table 6. Antibacterial effect of non-heat treated culture fluid against S. typhimurium in

different dilution rate.

(%)
ool M Dilution Rate | 50 times | 100 times | 500 tmes | 1,000 times
Stretococcus thermophilus 100 100 87.6 404
Bacillus amyloliquifaciens 100 100 89.9 48.5
Bacillus subtilis 59.2 -- -- --

Mean separation within columns by Duncan's multiple range test at 5% level

A-B
A &(%)*= K 100

A=t Fe 747} il R4l colony

B=tl | A7} HAdu=| 42 colonys
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THTable 6~9). S. thermophilus®} Bacillus amyloliquifaciens®] B1E X2l R AX gl wjgl =
5 8. typhimurium KCTC 192600 thale] 5008) S| YoM = £ A4S AAHE 2oy
E. coli O-157°] thdld= vl 2] wigge] 99k 508 3|4 Ho A A4S YeERARUCH
M Listeria®} Staphylococcus aureus®l] W8] AL of JAELES AHE A3 g9
gl vjgge 1008 B MAE BlnF £ JAYS R EX wigde A
& 50u 3| M FEoAT AFE BT £F FFHOE I=ATFH g dAE
o] glzHlgolol 3 A &ERTY FA ERFTHTable 10~13).

Table 7. Antibacterial effect of heat treated culture fluid against S. typhimurium in

different dilution rate. (%)
Dilution Rate . . . .
. ) 50 times 100 times 500 times 1,000 times
Bio-formula Microbe
Stretococcus thermophilus 100 100 70.4 1.2
Bacillus amyloliguifaciens 100 100 63.1 9.6
Bacillus subtilis 54.8 - - -

Mean separation within columns by Duncan's multiple range test at 5% level.
A-B
A A (%) *= e 100
A= gy T 7 P RFe] colony
B=t% A7} WA 49 colonys

Table 8. Antibacterial effect of non-heat treated cuiture fluid against £. coli 0-157 in

different dilution rate. (%)
Dilution Rate . .
. ) 1 times 50 times
Bio-formula Microbe
Stretococcus thermophilus 100 49.4
Bacillus amyloliquifaciens 100 72.7
Bacillus subtilis 100 39.0

Mean separation within columns by Duncan’s multiple range test at 5% level.
A-B
A A &(%)*= e %100

A=tk ZH7} Bl colonyd:
B=ri ¥} A7} HPulA 42 colony T
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Table 9. Antibacterial effect of heat treated culture fluid against £. coli 0-157 in different

dilution rate, (%)
Dilution Rate . .
. . 1 times 50 times
Bio-formula Microbe
Stretococcus thermophilus 75.6 --
Bacillus amyloliquifaciens sp. 100 18.4
Bacillus subtilis 49.9 -

Mean separation within columns by Duncan’s multiple range test at 5% level.
A-B
A & (%)= i x 100

A=Y F-H7t HEuiA] 42l colonyr
B=Hjf A7t PWu R4 colonyT

Table 10. Antibacterial effect of non-heat treated culture fluid against Listeria in different

dilution rate.
(%)
Dilution Rate
Bio-formula Microbe 0 s toosh 500%
Stretococcus thermophilus 100 100 61.4 -
Bacillus amyloliquifaciens 100 100 100 70.1
Bacillus subtilis 100 100 79.5 -

Mean separation within columns by Duncan’s multiple range test at 5% level.
A-B
A &(Yoyr= T 100

A=l Fel 2347 FRu R4 colonyF
B=vj kol M7} FuiR| A2l colonyd

Table 11. Antibacterial effect of heat treated culture fluid against Listeria in different

dilution rate. (%)
‘ . Dilution Rate o som 1004
Bio-formula Microbe
Stretococcus thermophilus 100 42 -
Bacillus amyloliquifaciens 100 -5 100 s 32

Bacillus subtilis 100 81 -
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Mean separation within columns by Duncan’s multiple range test at 5% level.

A E(Yo)t= —mmem 100
Q]E‘(o) N X

A= g 2347t Bl A 4e] colony
B=vl ¥ A7t HRuR3e) colony

Table 12. Antibacterial effect of non-heat treated culture fluid against Staphylococeus
aureus in different dilution rate.

(%)
Bio-formula Microbe Dl fe o S0 100%H S0
Stretococcus thermophilus 100 100 100 69.9
Bacillus amyloliquifaciens 100 100 100 873
Bacillus subtilis 100 97.5 302 -

Mean separation within columns by Duncan's multiple range test at 5% level
A-B
A A & (%)*= X 100

A=vlokel B35} eyl zlAtel colonyS
B=tll %l 7} F@uiR42] colonys

Table 13. Antibacterial effect of heat treated culture fluid against Staphylococcus aureus
in different dilution rate.

(%)
Dilution Rate
on H 1004 5004
Bio-formula Microbe l 50°H 00 l
Stretococcus thermophilus 100 99 30 -
Bacillus amyloliquifaciens 100 100 58 -
Bacillus subtilis 100 56 - -

Mean separation within columns by Duncan’s multiple range test at 5% level.
A-B
A &-(%e)*= e 100
A=Y 27} HoufA el colonys
B=wl H7t HH3uR)42] colonys

5. A% AFAF AL vXe IF

£ dTolA AT A3 A A(Bacillus amyloliquifaciens 30%, Stretococcus thermophilus
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30%, Bacillus subtilis 20%, Rhodospirillum rubrum 5%, "WEZ. 50%) & 80¥3L, 1% T=&
5§02 AENA Hl B 123%2) AFY F7HEAAT AUTKTable 14). EF DAL
HETE 85%0| 02 A3 F£FoE HAE o 4 9IAtKTable 15).

Table 14. Pigling weight increasing effect of Bio-formula in drink.

x27] A 80 ¥ AF 99 =4 dg FAas}
(Kg) (Kg) @) (%)
g = F 55 45.1 495.3 -
4 8 7 53 498 556.2 12.3

Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 15. Pigling's diarrhea preventing effect of Bio-formula in drink.

A Atel a4
Ay E)& o} & 7}
4 = 7 17.8% -
4 8 5 2.5% 85.6%

Mean separation within columns by Duncan’s multiple range test at 5% level.
6. 23T EudAe A% HE

237 $48x0 A FAAAE BE He) F Az g 98 7HeA
€ HESIIA Bacillus amyloliquifaciens 10%, Stretococcus thermophilus 10%, Bacillus subtilis

20% ol Rhodospirillum rubrum 20%, Thiobacillus denitrificans 20%, Nitrosomonas euro-
paea 20%E TFAA 1% 12 HFo2 23 AP F4 oA o8 71x 43

Table 16. Growth of Bio-formula Microbes in livestock waste.

Bio-formula Microbe Diluion Rate cg%k(j—::‘i;ﬁﬂ . 2((<):::Pls)§])—\4Q]1 vl A&
Stretococcus thermophilus 1.814 1.192 65.7%
Bacillus amyloliquifaciens 1.772 1.497 84.5%

Bacillus subtilis 1.847 1.143 61.9%

Mean separation within columns by Duncan’s multiple range test at 5% level.
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E4E AA] A FRAA S A8stdof dit). aetA ALLE vBES
4 B A3t Y{F=E AT ETHTable 16). F4F F7lA FHF £ 2
W2 B Xste] HFg F AEY F& HFNA 35CAA 1€ A= Mgl FFEE &
A3t 4927 2FH L BT FARDAA AFE] FRHoH FF Ju2 9 AgI}
54 B39

[=]

Ny =2

£ 7oA HA B 71 AAFE7E Hd EAU AEA HAREA 2 4F 4HEDA
A T BAE adstr] A3 A e Fo2RE B} fAbF(Sretococcus ther-
mophilus)¥ WHGA 7 P FEo] &L JAStY AU A 45 Y £
A AW8b= T (Bacillus subtilis R Bacillus amyloliquifaciens)& ©] 834t} o] Eo] /9
338 AR FAVME 2 SR AYL AAAE 2ASGY £ ASHME A
Aol 23+ A8 v|AWE Bacillus amyloliquifaciense Md34ALe] YAFQ dAE, 4%
da}, gadHol TedFE T€ AT 5 s BFFOEZAN S yphimurium KCTC
19269 th3ted AFA L A% 109 34 FA0AM oF 91% ol 49 JAYES Yeh),
G gl = 5008) 8N FANA 63%2] 3 25HE e =3 &
Aol A AMRRE Ak (Stretococcus thermophilus)S A 2] oA B3 o2 99
B ANME AEE 5 UE U fde s A fFEFY 54 59 2 HYAF
A g, drdel, TEYTE F FaTo sty AR axst ok B o)A
% S. typhimurium KCTC 1926°) st Al 73 1078) 34 =AM oF 94% o]4}e)
AAHE JeERIE Exe] MFgeAE 70% EFE Bt B 7oA 7Agd A
AE AAANA AR A3 2ol vlste] HAPLAY NETT 85% ©)F TAEFen dF
SHAELAE 123%2 Ueht AAEEAS} SAEAF AFH[AG. B AFAFELS 20
v M8 F4ETA A8 JHedto] #RlEol §F duze & sM5AHE HAFQ
o} oo ARE F{I vl B Ao 2AIF B34 A FA) Bio-formulaZ} 7}EALE H
JHIZ EETd $3% A0 JIRAY Ul & E80] E AL AlsHo
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