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. cereuss
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NETA9 A FFAFANA FlMAEYD B cereuss 10 CFU/g olat= Al dHsla rh
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FAFAA AEY A @FY HHAdY B-EE 5SS v 22 o] Biogenic amine©

t}. Biogenic amine< TZ4 AW, WIS AHZuY TR T8 M FEHE Ho da, <l
A 2 FE AWM TFEAAL] A AEEHD == 2 - 7HHA daA z2dol| #olss
T AR stuteolw, vdd TR AFAAA FFHAH A AFsE A4S AT IR
Biogenic amine N-nitrosamine® #-2 7=3 ddEHZ d3kE 5 = FALE 222 9l
o] 2% Fal AR FEoF & EZAo|t}. 53] Biogenic amine Wil A S 3F{-3k 2] 3% 0]
FaistAY TEAFe] HE A4 A T AdHe SdE awd o] =& TS TR
2 3t HaA 7= 949 4%, Biogenic amined gl G4 == 4 o] A E5F < By

Ha A4 2 #7283
Bacteriophage(phage)©= 54 Mo WS 7H4 - A A 7= A GGl A 71 wWeol &3
A & 3ol 10104 % 9] phageE 4F 3t
Ao FAR wd 1081 Fro] mAES gut microflora®® 7HA L 9130 H]ZFo] phage
5 Aol A 10Pe A 10°7bA] ZA18 Ao 2 FAEr} Bacteriophage: A Ao H] &) =
el

SoldE 7HAaL B4 =5 Attt &S 7Aa w5099 nAEcds 9FS 7AA

self-replicating unit(10*" phage)©. &
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ggom zAA Fetd] E=AstY A ZL productE: e o] folstar, waRUAo] AHom,
t}E ojw antimicrobial agent®™= 7}A|A] &3 2148 H 5331 9t} Bacteriophage 7+ A
Aol Wl AR, 7H hAst F2E 7HA & self-replicating unite] 2= A wiimoll, 712343t
o] Ao A @AY 1 A¥E gene? WA, gene regulation®] 91, central dogma®] &
o AT AHE e Wit HE ATl A8 bacteria®th 10¥ A=7F O Bol A
ot 202 FA Y= bacteriophages 71Z238He] T a3k A=A Ernto] ofyz} tpeket FAk
(L Fujvr)e] %A (detection, diagnostics, typing, control)% TthF
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3 &g weke EAskal ok

U AeHadEFeS vd w7 Ee B U AT E starter2 ARSshs diE A4t A
e TEEe dor A THAAACK & 553 54 BHasta L, o3 54 F
2 &R ol&He= mMAEolAM ZIdu. HEHYAE 54 Awts 52 doprhs
obligate parasite® %7} obd T2 f&dFole &S 7AA &= =& 79 557 59
e THA AL AFEA frels Wi BaHoR Ao ¢ glFo] BaEal gl ol w|
FDA= Listeria monocytogeness Alolshe BHE|2 2.9k 4 & “GRAS™ZM 2 FdA o] &3 + 2

T2 2=ol3tgt}.

stHo R FRAES YIS dAEEaAEe ww 92 54 AAHAA Bacllus subtilis 2
Bacillus licheniformisE X33te 8o A& o] 874 & 55 5045
ZFA AL et el ZEAARl Alolrt Ths gk HhE e gtx] o] EAS thE oW g mAEAALE
7 A Kabe drElE x| Rte] Ao m A aAEoA 54 falere] Aol wle f&
st A o]},

2 AFNAE AegF 74 g g e vFe A5G dge o] &= HAMAE
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AEs AAZ wfjdetar Altfufdoly A7t Alvueate 4383 #3S AT 7 A S
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AE gtz stk w13, FA47IFd o] dEHFE A7 £33 49, dAE E
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AR Esh2 20109 9% 1919 LA 2011 9 8o oz gt 12 AFS
A AT A F o oFF Qb A, 2010, 2011). o < ¥ 7do] 2010 1,380 <ellA 2011 1,550
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2. & ¥ B. cereus free starter cultured 71 %

3. AN AE o

7}

o},

. RiBS1 4§ A=74, vl
1=

T ASE RS

7}
1}
=3
2t M2 EAS 7IA = B. cereus specific BHE| 2] Q3% o] Hg 2

A},

ATE s 2 ¥

A #@ Starter cultureE o] &% A= FF L

A
A, 3E3

o %

(1) RiBS1 A& F=3d daedd o4
H

=
(2) ORIBS1 A& W+
(3) ORiBS1 w5 ©] &

_—

(1) RiBS1 A& A=+, 3
(2) RiBS1# ORiBS14 & =% #5554 ¥

(3) &xmlAb 2AF RS Wt vk

A2 94 713

scale up

A @ B. cereus free starter culture(RiBS1)¢] scale up 7] <7t
3

.
% Aol §71504

ORiBS19] scale up 7|& 71

= =]
EAE

i=]
B4

RiBS ©|& A4F A% 2] microflora

MurE starter D AE(WFE, 2] EARA 9 FLHA
(1) RiBSI starter2] $lsim] A& &4

(2) RiBS1 W15 2 =7 o]shehts] o g 4

(3) RiBS1 "+ % H=7 #5i4

Mere starter 2 AE(WFE, FEA 97, )] AR 2 PSR
(1) RiBS1 &4 2 714 o]slstial 2 njg= FA

(2) RiBS1 ¥4 2 714 #5524

(3) ORIBS1 "5, =4, 94, 714 o|gaiA 2 nmys 2A

(4) ORiBS1 "5, A=74, 974, 18 #3534

RiBS starter 7| EE7]& 7|

2 B. cereus free starter culture(ORiBS1)2] 7§

ZARANI NaE B. cereus free starterd F71BE 7]& A

A A
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1. 3 {2 Starter cultureg °] & F=%, @8 2 1 2a-4 THEH 2 AA
= A, AFs
7k RiBS1 A& =4, viF, @4 2 Hd 2234 &9

(1) RiBS1 #& A=73 2334 &9

B. cereusteo]l 5ol o w2 AAE HA F starter culturedl RiBS1& o]-&3te] & =7
Azs & 7)FE J2d ddrgel HEE vl BAS o] ez st Er)
#1487 O] E’\]Oﬂ e HAFe AxE Yol e starter cultured] HEeE U HEH

QEA dolr okt 7|E HwAe] Wy LEE 40CE Bacz]]usé?ol 7H
E‘i

: A U,

Al Wol A FAAQ WstE m A AoR 01]’2}5}04 15 sAl 11530} ) A3
starter culture®} EApo|A 7]Eo] Algsla e Bacz]]us lichenitormis SRCM01000275 &3t
sto] B WS BHestes sto] dxads £33 T HA 2o w HAES sl A9
Ad, == HE FoF Zol7l dNew, JFHF '}O]% Holx gk} 53] wHae® 40T
Hop 50CE Hash Fxgolr Aoz do3t d8s Ao, A2dse] #sH7tE &
) A3 Hge% 50C, FFEAIZE 48hr, RiIBSITHS 0.1% HE3 A=y ¢ae: 50T, &
G Ay 24hr, RiBS1¥ Bacillus licheniformis SRCMO0100027E& &334 01% HES A4S

AAFEoZ Aol BARA D V| EE 2AE A5

(2) RiBS1 A& w5 23 3y
7 starter culture?! RIBS1S Fof AEdS o HEdF D HE2E7F HE 711 U:}‘j)r

oA 540l Yetthe=A dotr ozt 71E AN JFEF 0.05%E VITo®

0.1%, 0.15% = HETFs th27 slom 712 ZA HE252 60CE 7+ 8 %Lé}i —Er

50, 60C, 70C= AAg 23, dAxe=z Hded 42 & 74 zol= gle ﬁzi LPE}

gdon PELEE JE BA 2T 0C2 %% RBSI, 1% 50C2 4%

of\
rob
o &
Ss)
m
—_
o &

60C= HE&3 RiBS1o] v =3 AdS B ol¢] Ay A RiBS1¢Y HE=EWE Aol ¢
S5 erolflo] o]} HEo] RiBS19 Aspergz]]us oryzaeS &3 dto] HEXLEE U2 o
24 a7zt 3 xol7b A=A dopr gkt AF A 7|E EAF tjxad w23t dd
S HolwWA, wFo T wtgrt dojux] o= MY £ proteaseZ A ofv|:E] A4 g
ol =2 60T HELEE AAste] AzpmFo A &3k

v Al 7l Wy Ewg Wl Bacillus licheniformis SRCM01000273 Aspergillus
oryzaes AF-838Fil, A2 RiBSITF A& WF(R), RiBS13 Aspergillus oryzaes 73 & %t

vl 5=(RA), RiBS13} Bacillus licheniformis SRCMO0100027 2 Aspergillus oryzaes %53k W
(RBA)E A xslo] AFg o #9 dFrt oo Adoa AAHE 60CE 3ot

=

(3) RiBS1 "5 o] & #A% 2 1 4 AT
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RiBS1ES A& WFE 25% A5l AA & @49 HdS Azt sAdste] F45
S AyEon #AFY Ag Mg T oA AolE Kol EAUEE o e A AT
RiBS13} Bacillus lichenitormis SRCM0100027 % Aspergillus oryzaeS 7 E3 w|F
o] &3t o] 474.6 mgVi 7HE =4 YElke ol V|E HARY 28 A9E
Lok 3he] A BE HYow, HFT F4 7IA 7]

B

Lt ORIBSI 48 A=, v+, &4 2 4 433 A+

(1) ORIBS1 A& A= F4 W AT
B. cereusito] Sold o2 AAH {75 WA 7 starter cultureq]! ORIBS1S ©] 8314
RiBS1H %A1} w7t A 2 7]& BA} x2S 2ds £ 9711 2oz 23S stgon,
e=d FEE Aol YUl 53] MElE 50TCE Fad Fgelr &
& =2l Protease activity, pH % o}v| e HA FaolA =2 4
Homl F53 AAFE Ay AP EY AsHIE S AT FELE 50T,
= {F 48hr, ORiBS19} Bacillus licheniformis SRCMO0100027E &&3t 0.1% A& A=
Ty wg % 50T, T AIZE 48hr, ORIBS19HS 1% HE3 =4S Al 4sto] RiBS1 H =%

=
3w B4 Aolg vty

(2) ORiBS1 A& "+ #4d ®3 A+

= BAre] 71 W3S E WH?l Bacillus licheniformis SRCMO01000273 Aspergillus
oryzaes AH&38Fal, A ¥ T2 ORIBSIYF A3t #5(OR), ORiBS1¥ Aspergillus oryzacs #
3t W5=(ORA), ORiBS13¥ Bacillus licheniformis SRCMO0100027 2 Aspergillus oryzacs 3
3 WIF(ORBA)E Alxsto] Ao, o] HF2E= RIBSI viF AolA dA€ 6
0C= sdatA 3

pid
Xy
=

(3) ORIBS1 "= o] & A% % 1 4 A+

ORIiBS1E& A &3 W& 25% A9
S ArHEow ORIBSIRE HE3 wF& o]
EFU At

oo Al SRR =3

(1) RiBS1 A& A=, 9% 9@ 118 BAMREAY 9 7|35 ZA}
A2 FA A AA
;d&fx]— HALA o7 A
A3k 200500 4] &k
°1Z}~ TSR o™ ofge] HuAY Wy HH
RiBS14-& =739 4% #s4 5o ofatA mdHAoH,
=]

g5 v FEHA = 540 UEA ko

F
of\ o&



Zrell wet RiBS14 & =gl gt 7Ia=7F o #HA F7He Ae= vey A4 H

T¥ee & 7 AT 53] RiBSIRE=
&

A2 FoANA AA BeH7} F 74 AZE7F £99 RIBS1 44 A= 253 ORIBS1 &
& A 2% #HFEA AolE vHlausty] % BAMEA HE V|E% ZAME AAEAT
Ad A3 e Ax gk Ar eul ANk o AR EF/F v S A ES gt
A FARSE Fosk Aolrt &S HPoew Huk 7]E%+= OR > R+B > R > OR+B &
= yebstt

aula EQES ARAF] FER FeAS Fotus] gd FTgol B MEEALE A
Astglom, 1M B % B4, 1ge AFRS) 9@ Bo) A%e Fystn g A
49 FRAZRLA AnE fnsiit

2. 938 HF ¥ B. cereus free starter culture® 7§+ 2 scale up
7} RiBS1 73+ A

(GB)¥l Al el RiBSl& w&g #%(0.1, 1.0%

(D theket <k(0.1, 05 10L)e FTZe=
o nAE FH(DGGE)ol M2 fAMES 39l

innoculum)®= A 2] gk & wjgs A3 F

(2) RiBS1< ©]-&3t 59| microflora w2

% Algtol lar, TR 7|ZE] ¢fg Ao

(3) RiBS1& o] &3t ¥74e] microflora 4 2z}

RiBS1E #7tsk At soA B2 F7< Aol

(4) RiBS1& ©]-83 7H49] microflora &4 23 29 At EolA Tetragenococcus halophilus
3 H o

2
Fador HANYL, £V e 2 U, 94E A wolAE 9g

L
=
E)
_0|L
2

o
=
BE AMZoAN Bacillus7} F8ATo|UL E3

L. ORiBS1 ¥+ A3}

(1) #71% #2 Fd ORIBS1S 7REstar, ORiBS1©] B. cereus—freed] S 2l
(2) Passage°l| " ORiBS19] microflora ¥4 A3}, P3%E microflora”’} <+

(3) ©Fgk k0.1, 05 10L)° F#H2=(GB)uIAe ORIBS1& theFst
innoculum)® 23k & kst A3} =759 nAE 2 (DGGE)o] A= §AES &9l

(4) ORIBS1& o] 43 w39 microflora A 23 RE MEZ S0 A WF %7 Pediococcus ==

_8_



E. col7t & HFS AR R o BE IR A4E Enterococcus’t F8 Ao wE A
(5) ORiBSlé o] 8¢t H4°] microflora +4 A% HE %7 AITE g
Aoy, wg 3 Hbylo = BEE AMEZAA Tetragenococcus halophilus®] L.

(6) ORiBS1<S o]&3 24 microflora &4 A3 dgiFEe ATdsolA TFags7

Tetragenococcus halophilus =% E. coli7} FLATFoE HAH

. B. cereuss AEA 7= HHH Pl kA 9] el B 5424

_1

3. 9AFI AR B AFTASARA

i)
=

wE B. cereus free starter®] FA7]|HE 7|& M

RIBS19] starter culture®] #4241 A3 B cereus X3¢ Salmonella spp., E. coli, Stap.
oo A2 WY

aureus, CI. pen?jngenes g 1 -
2 89 &= F fructoser HF 257} 60C 4 wf A
N

RIBS19] starter® A %3k
T= St E 78‘6&% HSQ

7ro] A Y= a1, glucose$} maltose™= ?ﬂt"l;‘ﬁ.ii ek X8 = 5
Vet AES HAth W) sucrose & Z7|o] AAako]l HIAurl wra v A 5@% 2 A
= A E‘}ilﬂr RIBS19] starter® A|zx3 J=4 fagd = fructoseJ Chy ;ﬂ]ﬂij'g‘

3,
2%7F 50T A %% E&/\VJO] Badrs =

v AWrAor By ABAIZIA Frhsker Lol S ZhAet
Azt AR F9] fructoser HAH o2 HFgdFUt F
glucose= W& Z7]o] F7lslt) BHE9Yd o]F o FA3}

maltoset™ T8 T ST/teteE AEFES HAT

o2

7ol gl IBSI-J starter=
FHA5E fass 4% wd,
&

FS ®.90 v} Sucrose2}

RIBS19] starter® A3k FLdw|F2o] 7714k T citric acid®t succinic acide 2& 7]7ko] 7
WerE Frkebe B3-S UERUTE B acetic acide HEAIZFO] A e uwhEl 7HAEE

A5 HER AT

RIBS19] starter® A|x3 F=174 Fo da2&%E7 50T o1 RIBSIS 0.1% HEg A
A= ottt - taurineo] tHE Aol Ml S ZHH ol =2 7:‘4 e Bla, Az
o] B¢ Ee AATA taurine® 3FFol] 7f

Bamylise B4E FAUFS FHAS A5 WEADe FHEE FANE FFE U
|

o

Wtk A=geo] A9 /b =S XS B A¥FY B-amylase AL 1,881x10" unito 2
ZguFE D A7 Fo] vEA =S Bamylase B L B

AA .
d=d 3671 A@ el diske] 167 ¢ e e R deaiE AR A= sample 2
¢l HE2% 50C, 24h 0.1% R+B¢} sample 491 H &% 50T, 48h 0.1% Re] A& oA 7}t
T Ee 7liEE LHER 2L

RIBS19] starter® A|x3 FoulF 2 ARz Fo] A= A9 HsinAdEs 4% 2
I BF gAY A3E Uedd vlol oAl 0“394 4-%-, histamine< E& A3 oA #
Zo]l AT HAHG 279 39.96 me/Loll Hls] AAFeA 1542 me/L7F =5 o] 2
TAE YERRd AFEFo) A9 tixTtel Bls] RIBS1WHS o] &3 A e 2 F

A& RIAT RIBS1H A oryzaes 33 AdFolA 71 =4 YElsth Tyramine A}



Ze| 5= RA, RBA 2349 A=3e] &g 24h 2ol A v#F HEHA. Cadaverine> &

/)
£ QYT AEHA 2ok
FAvF L AT, PR T FolEaRAL BAG A% BT 2329 AgE

e AT

RIBSI starters ©|-&3ato] 7Bdst B89 zF A4 54 $45Q 185749 Fed T2
maltose= 0~557 mg/L, glucose™= 0~111 mg/LZ HZ=E 3, fructose= 904~2,553 mg/L
2 fFe9 T MY B2 s 2ok

RIBS1 starters o]&ste] 7Bak 4o F2d % T maltoset fructose® 49 =4
Z7]o Z+7y 333~667 mg/L, 2453~4521 mg/LZ %< dFS YEIH AR T 5A4]o] ey =
F5 asteE AEFES BHITh Glucoses A 185 %ol R A& ¢ RANA 242 147 mg/L,
73.8 mg/L &% AT

g #F714 F citric acid®] 4% RA 4379 =4 g5del 7 =2 3,044 mg/L 7t
A=A o= x5 BA AAT9 1,336 mg/Le 2u] o]%fe] 3
Succinic acid¥® <A kg do] 213~400 mg/LE %7] FHTF XS 2+S yERATE Lactic
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Characteristics of cheonggukjang using rice straw bassed natural microflora controled
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SUMMARY
I. Title of Research

Development of Hygienic Traditional Sauces Using Control of Straw Microbes

I. The purpose and necessity for research and development
1. Technological Aspect

Currently, traditional sauces became exposed to various risks (Aflatoxin, Bacillus cereus,
Biogenic amine, food poisoning microorganisms, etc.) as the environment changes to subtropical
climate. And, fermentation without its own seed culture increases risks and, to avoid such
risks, seed culture is purchased from the outside.

B. cereus is pathogenic bacteria that cause diarrhea or vomiting, and known to account
for 1 to 20% of foodborne pathogen infection. For that reason, in Europe, B. cereus in
various food products is restricted to be no more than 10*° CFU/g, and, Food Sanitation
Law of South Korea restricts the harmful microbe B. cereus to 10* CFU/g in sauces.
Nevertheless, some of traditional sauces sold in South Korea have been found to contain
10° CFU/g or more of B. cereus, and microbes must be regulated for both hygienic
approach to traditional sauces, which are essential for Korean dishes, and exporting Korean
traditional fermented foods to other countries. B. cereus is extensively distributed in the
nature and forms spores that are resistant against various antimicrobial agents, which
explains why it is difficult to control it in food.

In traditional sauces, as another substance related to safety of Doenjang, biogenic anime
1s receiving attention. Biogenic amine has aliphatic, aromatic, and heterocycle structures,
and 1s an essential component that is involved with neurotransmitter of the central nerve
or direct and indirect blood vessel system regulation of human and animal bodies.
Excessive intake of it from different types of food can cause food poisoning and some
biogenic amines have the potential of being converted to strong carcinogens like
N-nitrosamine. Particularly, Doenjang, which is made by fermenting beans that have high
content of protein, must be constantly monitored and managed because biogenic anime is
generated during decomposition or fermentation of food that contain protein.

Bacteriophage (phage) is the most prevalent self-replicating unit (10* phage) on
earth that infects and kills only certain germs. It is estimated that healthy adults ingest
about 10-10° phage per day, and have 10 microbes as gut microflora, which leads to the

assumption that between 10 and 10® phage exist in an adult. Bacteriophage has high
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specificity in comparison to antibiotic and influences only certain host bacteria and no other
microbes. It is abundant in the natural world and, therefore, it is easy to find a new
product. Also, it has low cross—tolerance and is more proliferative than any other
antimicrobial agent. Bacteriophage research has been essential in basic science since antibiotic was
discovered, because it has the simplest structure as a self-replicating unit. As a result, it led to discovery of
genes, research of gene regulation, and establishment of central dogma. Estimated to be about
as 10 times more prevalent as the number of bacteria present on earth, bacteriophage is
being actively research not only as important material for basic science but also for securing diverse
genetic resources and detecting, diagnosing, typing, and controlling harmful bacteria (pathogenic
and putrefactive bacteria).

Korean traditional fermented foods have unique characteristics that are distinguished from
mass-produced products that use single or several strains as a starter, and these
characteristics are mainly derived from microbes that are used for fermentation.
Bacteriophage is an obligate parasite that lives only on certain bacteria as a host and has
a high level of host specificity that does not affect useful strains. It is reported to
effectively control harmful bacteria in food. Therefore, US FDA approved of bacteriophage
that controls Listeria monocytogenes as “GRAS” to be used for food.

Meanwhile, traditional fermented food including sauces require continuous activity of useful
bacteria such as Bacillus subtilis and Bacillus licheniformis during fermentation. The high host
specificity and effective control of harmful bacteria is unique to bacteriophage and can be
very useful for controlling specific harmful bacteria in traditional fermented food.

In this study, bacteriophage was used for controlling harmful microbes when using straw
microbes for fermenting Meju and Cheonggukjang, which are main ingredients of
traditional sauces. Various microbes found in straw were cultured and culture medium that
can maintain a steady colony even after subculture or in different generations was made,
to produce the taste of traditional sauces and make meju that does not vary too widely in
levels of fermentation. And, growth and development of pathogenic microbes as well as
control of B. cereus was observed, and new harmful substances like biogenic amine were
monitored to study the possibility of using it for making sauces. Also, in terms of quality
standards, the author attempted to recreate the taste of traditional sauces in a scientific

manner based on literature on traditional Meju, and relevant experience and study.

2. Industrial and Social Aspects

Sales of traditional sauces grew from 910 billion KRW in 2010 to 980 billion KRW in
2011, amounting to almost trilion KRW as a market (Ministry of Food and Drug Safety,
2010, 2011). In terms of sales, doenjang grew 12%, from 138 billion KRW in 2010 to 155
billion KRW in 2011; Cheonggukjang by 33%, from 24 billion KRW to 32 billion KRW,; and
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mixed sauces by 30% from 124 billion KRW to 162 billion. Notably, among soy sauce
products, while the sales of fermented, acid decomposition, and enzyme decomposition soy
sauces either stagnated or decreased, the sale of Korean traditional soy sauce rapidly
increased from 7.5 billion KRW to 13 hillion KRW.

Furthermore, following the change of eating and development of restaurant culture,
convenience-oriented sauces like mixed soy sauce or mixed sauces grew in sales. As
shown in various reports on the sauce market, it is expected that self-consumption sauce
products like Doengjang and soy sauce will be more commercialized, like Gochujang, which
has been already fully commercialized, as well as other relevant convenience products.
Traditionally, Doenjang used to be made and consumed at home, but now, it is made and
sold by sauce manufacturers. Most Doenjang and soy sauce products in the market are
mainly based on beans and wheat, and popular products are made by using enzymes from
koji, for which the seed culture is inoculated and cultured artificially, and salt water is
added before fermentation. However, as the nutritional values and functional features of
traditional sauces became more widely known, more consumers became interested in
traditional sauces and production method of them.

During the making of traditional, various mold fungus and bacteria generated from the
natural state interact in a complex way, and, therefore, it is difficult to standardize the
products. Furthermore, traditional sauces take between six and twelve months until
completed. Traditional method of making Meju causes little damage to amino acid, sugar,
and organic acids, because protein and sugar of the soybeans is decomposed during one or
two months of fermentation after the soybeans are cooked and then exposed to microbes in
straws and the air. And, Doenjang, which is separated after fermentation, can be also
entirely used. Research on use of microbes can reinforce competitiveness and diversity of
products, and help produce consistent and hygienic products. Although Aspergillus oryzae
1s imported from Japan for making traditional sauces, in Korean Meju, there are many
microbes that produce different types of amylase and protease, and separating and using
characteristic microbes for seed culture and culturing various Meju zymogens can improve
the taste and quality. Mass-produced traditional sauces solve the problem of quality
consistency by isolating and identifying relevant zymogens or purchasing the seed culture
and mixing single strain or Meju fermented from single strain. However, many consumers
still prefer traditional sauces and, therefore, manufacturers include traditional sauces in their
products that are made in factories. Although there is still difference in quality between
traditional sauces and mass-produced sauces, as mentioned earlier, traditional sauces have
not been standardized, and, therefore, difficult to mass—produce or be trusted by consumers
in terms of quality consistency.

In this study, to improve these issues, various microbes found in straw were cultured
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and culture medium that can maintain a steady colony even after subculture or in different
generations was made, to produce the taste of traditional sauces and make meju that does
not vary too widely in levels of fermentation. Also, in terms of quality standards, the
author attempted to recreate the taste of traditional sauces in a scientific manner based on

literature on traditional meju, and relevant experience.
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II. The result of Research and Development

1. Production of Prototype and Commercialization of Fermentation and Production
Method of Cheonggukjang, Doenjang, and Soy Sauce Using Straw-Derived Starter
Culture

A. Establishing Fermentation Process of Cheonggukjang, Doenjang, and Soy Sauce by
Applying RiBS1

(1) Establishing Fermentation Process of Cheonggukjang by Applying RiBS1
Cheonggukjang was made by using RiBS1, a starter culture derived from straw from
which only B. cereus was specifically removed, and then, the fermentation conditions were
established based on comparison with single-step fermentation and fermentation pattern of
conventional Cheonggukjang. Fermentation temperature and seed volume of the starter
culture, which was developed to make Cheonggukjang that satisfies both savor and
hygiene, was varied to examine the difference. The fermentation temperature of
conventional Cheonggukjang is 40T, which is ideal for growth of Bacillus, and the
temperature was changed to 50C so that only bacteria that can survive in high
temperature could grow. The volume was changed from the conventional 0.196 to 193,
10-fold increase, as it was expected to have a positive effect on the sensory aspect. Also,
the proposed starter culture and the company’s conventional Bacillus licheniformis
SRCMO0100027 were mixed to reduce uncertainty and the test was carried out under nine
conditions including the control group. The result showed that there was significant
difference between different temperature settings but there was no difference in seed
volume. Particularly, cheonggukjang that was fermented at 50°C had more positive result in
sensory test than that fermented at 40C, and, Cheonggukjang(R) inoculated at 0.1% with
only RiBS1, fermented at 50T, the temperature selected based on the second cooperative
sensory test, for 48 hours, and Cheonggukjang (R+B) inoculated at 0.1% with mixture of
RiBS1 and Bacillus lichenitormis SRCMO0100027, fermented at 50C for 24hr were made as

prototypes for descriptive analysis and preference survey.

(2) Establishing Fermentation Process of Meju by Applying RiBS1

In order to examine seed volume and inoculation temperature according to fermentation
period, when the developed starter culture RIBS1 was applied to soybeans, based on the
company’s standard seed volume 0.05%, seed volume was increased by twice and three
times, 0.196, 0.15%, and, based on the company’s standard inoculation 60C, the temperature
was varied to 50C, 60C, and 70C. The result showed that there is no significant
difference according to the seed volume, and, as for inoculation temperature, the company’s
standard control group and RiBS1 inoculated at 70C, and RiBS1 inoculated at 50C and

that inoculated at 60°C were similar. As difference in inoculation temperature of RiBS1 was
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found to have an effect, RiBS1 was mixed with Aspergillus oryzae to examine difference
according to fermentation period, by changing inoculation temperature. The result showed
that the fermentation pattern was similar to the company’s standard control group, and
high protease activity that does not cause after-fermentation of Meju and inoculation
temperature with high amino nitrogen content, 60°C, was selected and applied to square
Meju.

For Meju, the company’s standard fermentation method, Bacillus Ilicheniformis
SRCMO0100027 and Aspergillus oryzae, was used, and, for the experimental group, Meju(R)
for which only RiBS1 was inoculated, Meju(RA) for which RiBS1 and Aspergillus oryzae,
and Meju(RBA) for which RiBS1, Bacillus Ilicheniformis SRCMO0100027, and Aspergillus

oryzae was inoculated, were made for test, with the inoculation temperature set at 60C.

(3) Study on Fermentation of Doenjang and Soy Sauce Using RiBS1 Meju

RiBS1-applied Meju was soaked in 25% salt water and Deonjang and Soy sauce was
made and fermented before examining quality characteristics. In Doenjang, the most
significant difference was fund in amino nitrogen content, which was the highest, 474.6
mg%, Meju(RBA) for which RiBS1, Bacillus licheniformis SRCMO0100027, and Aspergillus
oryzae, and the content was higher than conventional Doenjang. Also, in Soy sauce, RBA
was similar to conventional Soy sauce, and, in the final fermentation period, brix, amino

nitrogen content, and total nitrogen was high.

B. Study on Quality Change of Meju, Deonjang, and Soy Sauce after Application of
ORiBS1

(1) Quality Change of ORiBS1-Applied Cheonggukjang

By using ORiBS1, a starter culture derived from organic straw from which only B.
cereus was specifically removed, like with RiBS1 Cheonggukjang, the test was carried out
under nine conditions including the company’s standard control group, and the result
showed clear difference between different fermentation temperatures. Particularly, in
Cheonggukjang fermented at 50C, the protease activity, pH, and amino nitrogen content,
which are important parameters of quality of traditional sauces, was high, and the sensory
test result was positive as well. Cheonggukjang inoculated at 0.196 with mixture of
ORiBS1 and PBacillus lichenitormis SRCMO0100027, fermented at 50C, the temperature
selected based on the second cooperative sensory test, for 48 hours, and Cheonggukjang
(OR) inoculated at 0.1% with only ORiBS1, fermented at 50C for 24hr were made as
prototypes and used for sensory analysis comparison with RiBS1 Cheonggukjang.

(2) Quality Change of ORiBS1-Applied Meju
For Meju, the company’s standard fermentation method, Bacillus Ilicheniformis

SRCMO0100027 and Aspergillus oryzae, was used, and, for the experimental group,
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meju(OR) for which only ORiBS1 was inoculated, Meju(ORA) for which ORiBS1 and
Aspergillus oryzae, and Meju(ORBA) for which ORIBS1, Bacillus Ilichenitormis
SRCMO0100027, and Aspergillus oryzae was inoculated, were made for test, with the
inoculation temperature set at 60C as in the RIBS1 Meju study.

(3) Study on Fermentation of Doenjang and Soy Sauce Using ORiBS1 Meju
ORiBS1-applied Meju was soaked in 25% salt water and Deonjang and Soy sauce was
made and fermented before examining quality characteristics. They showed similar results

except the Deonjang and soy sauce for which only ORiBS1 was inoculated.

C. Commercialization of the Developed Products

(1) Descriptive Analysis and Preference regarding RiBS1-Applied Cheonggukjang,
Doenjang, and Soy Sauce

Sensory characteristics were analyzed by using descriptive analysis regarding two types
of RiBSl-applied Cheonggukjang, which were most preferred in the second cooperative
sensory test, the company’s Cheonggukjang product, and seven Cheonggukjang products
that are available in South Korea, and a survey was conducted with consumers in their
20s to 50s to analyze sensory preference inducing factors of Cheonggukjang, and observe
change of preference after repeated intake of Cheonggukjang. Overall, RiBS1-applied
Cheonggukjang showed weak sensory characteristics and, although consumer preference
was not stronger than other samples, repeated consumer survey led to positive feedback
with remarkably increasing preference of RiBS1-applied Cheonggukjang.

Also, in descriptive analysis and preference survey, significant difference in sensory
characteristics was found between RiBSl-applied Deonjang and Soy sauce and traditional
products available in the market, and the overall preference was positive. Particularly, more
positive result was obtained in Doenjang and Soy sauce to which both Bacillus

licheniformis SRCMO0100027 and Aspergillus oryzae were applied rather than only RiBS1.

(2) Comparison of Sensory Characteristics between RiBS1- and ORiBS1-Applied
Cheonggukjang

Descriptive analysis and preference survey was conducted in order to compare sensory
characteristics of two types of RiBSl-applied Cheonggukjang and two types of
ORIiBS1-applied Cheonggukjang, which showed highest preference in the second cooperative
sensory test.

The test result showed statistically significant difference in ‘strength, muddiness,
‘bitterness’, ‘overall strength of taste’, ‘fishy taste of soybean‘, and ’thickness, with the
overall preference strongest OR > R+B > R > OR+B in the order.

(3) Commercialization of the Developed Products
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To examine consumer trend and possibility of commercializing the developed products, a
survey was conducted regarding Cheonggukjang and product label and manufacturing items
reports were completed and submitted to commercialize the developed Cheonggukjang,

Doenjang, and Soy sauce.

2. Develop a Rice Straw-derived Bacillus cereus—free Starter Culture and scale up

Rice straw is well-known niche for collections of microorganisms which is the source for
traditionally fermented soybean foods in Korea. However, it contains harmful
microorganisms including Bacillus cereus together with beneficial microorganisms. In this
study, we developed two Bacillus cereus free starter cultures (RiBS1 and ORiBS1) and
optimized the condition for large scale preparation of RiBS. In addition, microflora of
fermented foods (Meju, Doenjang and Ganjang) manufactured using RiBS were analyzed.
First of all, microflora of RiBS1 and ORiBS1 were different. Secondly, microflora in the
starter culture, Meju, Doenjang and Ganjang were significantly different each other.
Thirdly, although RiBS-treated Jangryu tend to contain more diverse microflora, it was
difficult to specify microflora in the RiBS-treated samples compare to the control (with B.
licheniformis and Aspergillus oryzae). In conclusion, experimental data showing different
microflora in different RiBS cultures and successful production of RiBS-added Jangryu
products suggest that development of rice-straw-derived-B. cereus—free-starter—culture is

a promising strategy to produce safe Jangryu product with qualities of Korean tradition.

3. Analysis of Harmful Microbes and Product Quality Characteristics and Development

of Technology for Long-Term Preservation of B. cereus free starter

Analysis of starter culture for RIBS1 showed negative results for all of sa/monella spp., E.
coli, stap. aureus, Cl. perfiingenes as well as B. cereus.

In free sugar content of bean meju made with the RIBSI1 starter, fructose increased over
time at inoculation temperature of 60°C, while glucose and maltose increased overall as
fermentation progressed. However, sucrose was produced in the early fermentation stage, but
decreased as fermentation progressed. In free sugar content of cheonggukjang made with
the RIBS1 starter, fructose was produced in the early fermentation stage and decreased as
fermentation progressed, while glucose in experimental groups cultured at 50C rapidly
increased as fermentation progressed. Overall, maltose increased until 48 hours of
fermentation and then decreased. Fructose in square meju made with the RIBS1 starter
decreased as fermentation progressed, while glucose increased in the early fermentation stage
and rapidly decreased after 9 days of fermentation. Sucrose and maltose tended to increase
during fermentation.

In organic acid in bean meju made with the RIBSI1 starter, citric acid and succinic acid
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increased as fermentation progressed. However, acetic acid decreased as fermentation
progressed.

In the experimental group in which cheongukjang made with the RIBS1 starter was
fermented at 50°C and RIBS1 was inoculated at 0.19, taurine was as twice high as in other
experimental groups, and, as for square meju, in all experimental groups, taurine content was
the highest.

B-amylase activity in bean meju and cheonggukjang increased as fermentation
progressed. As for cheonggukjang, in an experimental group, the highest B-amylase activity
was 1,881x10%unit, which was higher than bean and square meju.

A sensory test was conducted with 16 people regarding 36 cheonggukjang experimental
groups, and the most preferred groups were Sample 2 (50C, 24h 0.1% R+B) and Sample 4
(B0TC, 48h 0.1% R).

Negative result was found in all harmful microbes of cheongukjang experimental groups of
bean and square meju made with the RIBS1 starter. As for biogenic amine, histamine was
found in all experimental groups. Cheonggukjang experimental group contained 15.42mg/L,
lower than the control group, 39.96 mg/L. As for square meju, in comparison to the control
group, the experimental group for which only RIBS1 was used showed a low content, but
it was the highest in the experimental group for which RIBS1 and A. oryzae was mixed.
A small amount of tyramine was found in the square meju RA and RBA groups and the
24h fermentation control group of cheonggukjang. Cadaverine was not found in any
experimental group.

Aflatoxin was not detected in all of the experimental groups of bean and square meju
and cheonggukjang.

Of free sugars of doenjang developed by using the RIBSI1 starter, in the 18" week, 0~
557mg/L of maltose and 0~111 mg/L of glutose was detected, and fructose showed the
highest content among free sugars, 904~2,553 mg/L.

Of free sugars of soy sauce developed by using the RIBS1 starter, although maltose and
fructose contents were high, 333~667 mg/L and 2,453~4521 mg/L, respectively, during the
early fermentations stage, they declined as fermentation progressed. In the 18" week of
fermentation, 14.7 mg/L and 73.8 mg/L of glucose was detected in the R and RA groups,
respectively.

Of organic acids of doenjang, the highest content of citric acid, 3,044 mg/L, was detected
on the day of complete fermentation of the RA group. This was as twice high as that of
the control group, BA, 1,336 mg/L. The succinic acid content was lower on the day of
complete fermentation, 213~400mg/L, than the initial content. Lactic acid was the highest
among detected organic acids, 11,745~15,766 mg/L, on the day of complete fermentation.
Acetic acid increased on the day of complete fermentation, but was low, 858~1,145 mg/L,
in comparison to the early fermentation, 873~1,590 mg/L.

Organic acids of soy sauce decreased overall as fermentation progressed. Citric acid

content rapidly decreased, to 637~1556 mg/L, on the day of complete fermentation.
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Succinic acid content on the day of complete fermentation was 134~325mg/L, and lactic
acid 10,356~14,410 mg/L, the highest among organic acids detected similarly to doenjang.
Acetic acid contents, in RA and RBA experimental groups, were 485 mg/L and 950 mg/L.
In the control and R experimental group, B-amylase activity of doenjang developed by
using RIBS1 starter increased on the day of complete fermentation in comparison to the
early fermentation stage, and, in RB and RBA experimental group, it was slightly lower on
the day of complete fermentation than the early fermentation stage, with 76lunit and
563unit, respectively. In the RB experimental group, B-amylase activity in soy sauce was
827unit, on the day of complete fermentation, about 2.7 times higher than the R
experimental group, 302 unit. The RB experimental group showed the highest B-amylase
activity in both doenjang and soy sauce.

In analysis of biogenic amine of doenjang and soy sauce developed by using RIBSI1
starter, 349.8~469.0 mg/L of histamine was detected in doenjang and 284.3~309.9 mg/L in
soy sauce, and , as for tyramine, 183.27204.8 mg/L was detected in doenjang and
149.07156.3 mg/L in soy sauce.

In pathogenic microbe analysis, in doenjang, negative results were found in pathogenic
microbes like salmonella spp., E. coli, stap. aureus, and Cl perfiingenes, and, B. cereus
was found in the control group, and the RA, RBA experimental groups, except the R
experimental group, but was below the standard of MFDS, 10%. In soy sauce, none of the
pathogenic microbes was detected.

In doenjang and soy sauce developed by using the RIBSI1 starter, no aflatoxin was found
or detected in any of the experimental groups.

Analysis of pathogenic microbes of the ORIBS starter showed, like in RIBS1, negative
results in all of the pathogenic microbes.

In meju developed by using the ORIBS starter, B-amylase activity was 462 units in the
OR experimental group, 541 units in the ORA group, and 611 units on the day of complete
fermentation of ORBA.

In biogenic amine analysis during the 12" week of fermentation of meju developed by
using ORIBS starter, 4.0 mg/L of hitamine was detected in the ORA experimental group
and none was detected in the control, OR, and ORBA groups.

In analysis of pathogenic microbes in meju developed by using the ORIBS starter, no
pathogenic microbe was found or detected in all of the experimental groups.

In analysis of aflatoxin of meju, none was detected in the control group, while 0.9 pg/kg
was detected in the OR experimental group, 0.0 pg/kg in the ORA, and 0.1 pg/kg in the
ORBA.

In free sugars analysis of cheonggukjang developed by using the ORIBS starter, maltose
content was the highest after 72 hours of fermentation, in the 40C0.1%6 OR+B experimental
group, with 5,158mg/L, which was more than 16 times higher than 50T0.1% OR+B,
307mg/L, after 72 hours of fermentation.

Of organic acids of cheonggukjang developed by using the ORIBS starter, lactic acid
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increased in the experimental group inoculated at 40C as fermentation progressed, and
decreased in the group inoculated at 50C. Succinic acid content, at inoculation temperature
of 50C, after 48 hours of fermentation, was 2657532 mg/L, and increased to 5947914 mg/L
after 72 hours of fermentation. At 40C, the contents were similar between the 24 hours
and 72 hours of fermentation.

Of biogenic amine of cheonggukjang developed by using the ORIBS starter, histamine
content in the 50C OR+B 0.5% experimental group was 42.1 mg/L, and in the 50C OR
19 group 21.2 mg/L.

In analysis of pathogenic microbes of cheonggukjang developed by using the ORIBS
starter, negative result was found in all of the pathogenic microbes. In analysis of aflatoxin
of cheonggukjang, none or 0.0 pg/kg was found.

The overall free sugars content in doenjang developed by using the ORIBS starter
decreased as fermentation progressed. Maltose content was the highest, 436 mg/L, in the
OR experimental group during the 10" week of fermentation, and 108mg/L and 111mg/L in
the control and ORBA experimental group respectively. Glucose content was 1,477mg/L in
the ORA experimental group, and fructose content in the OR and ORA experimental groups
7630mg/L and 7366mg/L, respectively.

Free sugars content in soy sauce, similar to that of doemnjang, decreased as fermentation
progressed.

Lactic acid content in doenjang increased as fermentation progressed, and was 11,788
mg/L in the control group, 10,872 mg/L in the OR, 8490mg/L in the ORA, and 9,495
mg/L. Acetic acid content was the highest in the ORA experimental group, 1,433 mg/L.
However, succinic acid was not found in any experimental group.

Lactic acid content of soy sauce in experimental groups, except the control group,
increased as fermentation progressed, and was the highest in the ORA experimental group,
11,840mg/L. Succinic acid, unlike doenjang, was detected in the control group and ORA
experimental group, on the date of complete fermentation, 936mg/L and 3787mg/L,
respectively.

In doenjang developed by using the ORIBS starter, B-amylase activity was the highest
in the control group after 10 weeks of fermentation, 421 unit, and similar in other
experimental groups, around 340~382 units. And, in soy sauce, the content was higher in
the OR experimental group, 396 unit, than other experimental groups.

Of biogenic amine of doenjang developed by using the ORIBS starter, except 0.6 mg/L of
histamine in the OR experimental group, no histamine was found in doenjang and soy
sauce.

In analysis of pathogenic microbes, in experimental groups of both doenjang and soy
sauce, negative results were found in sa/monella spp., FE. coli, stap. aureus, and CI.
perfringenes. However, as for B. cereus, in the doenjang OR and ORA experimental groups,
42x10" and 3.1x10" CFU/mL were detected respectively, and, in the soy sauce ORA
experimental group, 3.2x10° CFU/mL.
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In analysis of aflatoxin in doenjang and soy sauce developed by using the ORIBS

starter, none was detected in any of the experimental group.
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i AdolA Fuld 4 T FFolet Aol BFHom Ay, Wy 9 A 7
4 T olE9 At A&l oste] Efo uhi &S B wAET o5 tgAbE 9%
od 9 AFE T AFE A FHAAE 9¥EAS <t Advk dAl FRO #e AT vAa
gk HJolw, FRAFe] dadd nAES 7ed B dae el #3 AU dFEeE
53] Aaim A= daEw kg dol oigh Aol 142 w gk AEfolth(Mah, 2012). olel w
g H Ao e AR EAA F8 v|AEQ Bacillus cereus?l AH VlwS =YE vAE
dElE AAeta oy AFolA Bacillus cereus’t MF 71ws ZIHst=A o] i R Y

Bacillus cereus ©]12] 71} T2 fFaf nAEY odxd #A3 AHE g3 Aoz oo
gt A7 23 (Sun et al, 2008; Rho et al., 2008).

T3 ARl B3 fa nAEES AT = A wE TFo Jfte] #3k
= olFo7 e oy o]F o] &3l MEHFF A MAsteE ATE A9 i ¥ vk gloh
webs B Aol E WA {d Bacillus cereus free starter culture(Rice straw Based
Starter, RIBS1)E °]&3st A=, w5, @ 2 1 AAEFS Ngste] dA A8 FoAA
Vg 2 AR TSI Q5 Bacillus cereus 2 FlAlS EolHd o2 AojstHA F35

wst gol FAH NEET FPE FFAEL Az 9 9
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2 AA" H2 F starter culture?] RiBS1vF5 ol A g ol o] &34
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RiBS(0.05%)

A& T2 40 0.1 Bacillus licheniformis 60
SRCM0100027(0.05%)
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stol NKE A7l A 115TCel A 10 &<t Sxstd . 442 dive 2 10101% = ]ﬁo}oq

olsd F HIFTHAY HFTLEQU 60CE FL3A o] RiBS1 2 E§3t

licheniformis SRCM0100027)= <A A tiF FA19 0.05% HEA 713, F3Fol= T2 2 o

T FAY 01%% 747 HEEe] total volumes 0.15%%  SrEQIT)

licheniformis SRCM01000279} #3205 Ad 3 FUste] HE5te] Ad

Zhu| = 24413 Bt 60T o] HEAe Haxozl & #g% 30T, &
2 St

!
=
oy
wn
+
Sy
)

Q

~
=
1}

E5E 80% weAR
%71 169 7t 2 g3t RiBSIW T Ao o] &3k tixza ¥ Addt H552 Table 39 2
1=
Table 3. RIBS1H|F Al Zxol o] &3 tixa 2 A+ 55
7Y (HED)
o &=t Bacillus lichenitormis SRCM0100027 (0.05%)
(o] 5} BA) Aspergillus oryzae (0.1%)
At
_ RiBS1 (0.15%)
(e]&t R)
A& T2 RiBS1 (0.05%)
(o]3} RA) Aspergillus oryzae (0.1%)
2% 53 RiBS1 (0.05%)
(o5 RBA) Bacillus lichenitormis SRCM0100027 (0.05%)
° Aspergillus oryzae (0.05%)

DA v gl 1 27 HA wFe

Z_—.
e ARE AAstel WAE vkl F A9 $EE47(Kett, Japan)E ol &3]
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2 F53 &33t & pH meter(Mettler Toledo Gmbh, Switzerland)7]& ©|-&3}o] Z=A3}51ar, 244t
=& 0.IN-NaOHE 7F38te] pH 847F & o 74x] 4743} th.

0.IN-NaOHA A &x<0.009(& A X F < 3] A 8 4=< 100
A =55 (g)

(3) Protease@A =HA
Protease &4 =2 S4 Anson94 WS WEsle] SASI Yy, 1984). A& 10 g& F8kal
o

ZR5E 7kste] 100 mLE AE3 F 30 ColA 150 pmez 147 Agste] %3 vl
Zaahdo= o g4 05 ml, mcllivine® €% 1 mlL, 2% milk casein 0.5 mLE *
7}k 5 38Tl A 1/\] HFS-A1 71 ©}8 0.4 M trichloro acetic acid (TCA) 3 mLZ 7}3FaL 38 Col
A 2087 Ak WhgS TAAIFATE WREEA S o Bste] A& o] 1 mLel 04 M Na2C03

HF =

[e}

274 31213t Folin phenol A|2F 1 mLE 7}ste] wbgAlAH 38 C d2FZoA 3087
A7 & 660 nmolAe  F33%=(U-5100, Hitachi, Japan)E ZA3IAth ®E+3

SN ARSI o, oju g4 1E ¢ A= 1 ug9 tyrosined] &

to 2 A
— Mo &Y

L-tyrosine& <
unite = 3o}

(4) o}v] 8] A A (amino-type nitrogen) =3

obu] 8] Z A= FormolH o2 A3 tHShin, 1996). A& 1g& H| A FH3tal &/
50mLE 7Felal 240% s<F A& &3kele] F8E3] &8s 3 0.IN-NaOH &o =z 73}
o] pH 84= 3t} of7]o] FTA formalin 20mLE 7}sta 20% &<t A& &3k F thA

0.IN-NaOH g o = pH 847} &= Z3}-4A435k4h

0.IN-NaOH A 4 #x1.401 xFx 3] A vl 5= x 100
A 7 (g)

]

N

ofv] -

b

(mg%) =

(5) 3= &4
A& 05mIE 3 F FEA(ATAGO, PAL-1)E o] &3dto] =43kt

6) 9= =3
A& 10ge] SHF OmlE 7Fste] 12 &b wyk $ A=A (ATAGO, TM-30D)% 433
ct.

574

(11) T84 3
Fd2 ¥ AR 1ge 2%

Z](Foss Digester 2020)= ¥3jA]7]a2 Z€l X (Foss
Kjeltec System 2400)& o]-&3lo] &/ 3 & AA3ste 0.IN-HCI® mlT+E THEALE 3Atst
of && Tskth
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(12) L& 34
A 2A(MINOLTA, CR-400)E ©]-&3to] A akdth

(13) =% HAAE qF 53
Al 4ol SE H7bsto] 302 b WEsha o3k 5 A4 E¢](10,000xg, 15min)ste]

= oo Azl 1 gFS =AU THYoun et al, 2001).
2. A4+ 2%
7F. RiBS1 AE % & A= 54 dF

N starter culture$l RIBS1o] HE&FS DElstds vl Ha7)|zte] wet ojwd SA4o] v
Efub=A] dolR mx}t stk SAe tlFell 71 B AL Bacillus lichenitormis SRCM0100029]
HEH 0.05%=E 7oz 28], 38 Z7138 0.1%, 0.15%% HEEFS vd=27 o, 234
I}+= Table 4, Table 5, Table 6 Z1&]aL Table 7o YeERAATE 0.06%= WL E Al Bacilluss: 2]
HEZolH, 0.1%= =3 &, 015%c WTLE Al St Bacilluss A&l sllgsit),

2oty A 5 FRstEe 745l on pH ¥ protease activity(PA), obv| =8 A A
(AN F7hste 43S ZAa, AFaes Tg48AT el A 0.05% 01% HEe AT
S AlYstar oFt TS o 2 Aol fldTh 0.15% HES AFa9 PAS ANE o] =
So] #AHJoY AAH T HFredHZ & F94 Hole= v A2 YEWT
Table 4. )z & o] &sl] Axs A= 54

A
o) = Protease A A A E Amino-type
TEEH(%) acitivity pH . nitrogen
(unit/g) (%) (mg%)

vy 2447k 57.8 37.0 6.8 1.0 275.2

vk 4ARA) 7 49.6 67.8 7.6 0.8 587.2

kg 7247k 37.0 1105 7.6 1.0 906.2

* Bacillus lichenitormis SRCMO0100027 0.05%
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Table 5. RiBS1E 0.05% #&sto] Az =4

p 84 o %}\é
B
A ] Protease AR AFE Amino-type
T (%) acitivity pH . nitrogen
(unit/g) (%) (mg%)
vk 2441 7F 58.0 34.6 6.8 1.0 263.0
vkg 48A]7F 48.9 113.8 7.4 09 671.2
vkg 72A17F 33.6 122.3 7.4 1.0 928.0
* RiIBS1 0.05%%
Table 6. RiIBS1E 0.1% HEsto] Azt J=4 54
A g
A F T 2 Protease AR AL E Amino-type
TS (%) acitivity pH . nitrogen
(unit/g) (%) (mg%)
kg 244 7F 56.6 46.8 6.8 1.1 269.6
vk 48A]7F 43.8 1225 7.3 1.0 673.9
vkg 72A17F 276 122.3 7.4 1.1 885.1
* RiBS1 0.1%
Table 7. RiBS1E 0.15% &3sto] Azt =7 54
A g
A3 3 Protease AR E Amino-type
T (%) acitivity pH %) nitrogen
(unit/g) % (mg%)
vk 2441 7F 56.8 68.4 6.7 1.2 285.6
Hkg 48A]7F 44.4 137.1 7.3 1.1 750.5
vty 72A17F 26.0 139.8 7.3 1.2 960.1
* RiIBS1 0.15%%
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+ Eom 5(2009)0] ofm e HA FhreFo] @i Fa] 49 dAdd oste] AAET B
3 Avtehs e AnE e
Table 8. & TS o] &3t 7|&E HIT2E2 AL A= 54
2AES
=z Protease R AG Amino-type
=282 (%) acitivity pH , nitrogen
(unit/q) ") (mg%)
g©S 24A|2¢ 56.0 0 6.8 0.8 110.7
BfS 48AI2t 55.1 51.5 6.9 1.0 428 .6
ga 72A2¢ 51.0 84.9 7.6 0.6 737.3
* Bacillus lichenitormis SRCM0100027H =% 60T
Table 9. 50C= HE3 RiBS1e] H =3 54
2AES
RiBS1
50T _ Protease X AL Amino-type
=282 (%) acitivity pH \ nitrogen
(unit/q) (%) (mg%)
g©S 24A|2¢ 53.8 0.1 6.6 1.0 101.7
gs 48A|2¢ 55.0 42.9 6.5 1.2 361.5
gea 72A12¢ 29.9 125.6 7.6 0.4 349.3
Table 10. 60C= HE3F RiBS19 H=% EA
EANES
RiBS1
60C Protease M AT Amino-type
£=28H2H(%) acitivity pH \ nitrogen
(unit/q) (%) (mg'%)
g©S 24A|2¢ 54.3 1.3 6.8 0.6 125.6
grs 48A|2F 53.4 82.4 6.9 1.0 443 .5
gs 72A12F 37.8 125.6 7.7 0.5 579.7
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* Al 2T (Bacillus licheniformis SRCM0100027 0.1%, 40C)

* B: RiBS1(°]s} R’) 0.1%, 40T

* C: RiBS1+Bacillus licheniformis SRCM0100027(e] s} “RB’) 0.1%, 40C

* D RiBS1 1%, 40C

* E: RiBS1+Bacillus licheniformis SRCMO0100027 1%, 40C

* F: RiBS1 0.1%, 50T

* Gt RiBS1+Bacillus licheniformis SRCM0100027 0.1%, 50C

* H: RiBS1 1%, 50C

* 1 RiBS1+Bacillus licheniformis SRCM0100027 1%, 50C

(1) &%
Ao w8 5 FEYE WsE 54 23+ Figure 29 #h & 7]+ H]S25H
Al Hohr & 48AIZE o] 2 2k WE Aol7t 7] Al Aete] wrE T2A1tel| frejF o s
Aot AYE HYed ol #HE T w SHE Qg dxTt o]FojHy] wiieletal A
o ok dAdtd oz 50 T wa oA & oo wEA 2 e g

W KAy Lodd o
°
2

_43_



g9 g0
< &
] L
815 3 45
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g == 40_3-0.1%-% g = 40D Y- N
B -Oe LI §yc | =e=ea0TOLERE L
3 wlim (01%R45 3 4001 L2
et 50 G158 R by
N s aibis 0 w500 014 '
e 50T 1%R ‘ e 50 .0, 55 RAD
B )G 1R 5 s 5105
L e 5119848
0 0 -
0 4 48 n 0 bl 48 7

Fermentation time (h) Fermentation time (h)

Figure 2. W& 7|zte] & =4 & & ¥Wsh, (@)1=, (b)2xF

(2) Protease activity
Protease™ & T A& Fajete] 78t & obv| =4k polypeptide 55 AAdstm= A=
ol uks AAA= AA T2 ol th(Lee et al, 2013). A=l proteaseZHAd S FAMEE A}
2717k mep Frke o, 2wt 2y AEe AolE YERAT
(Figure 3). &2 2E 24 A o] H3t 61.6 unit/gs YERH o]F Hx} F7hste] @a
T2A1 ko= b 1431 unit/gS YERNRITE HHH o] 7|7k 40 To] AF T2 67.2 unit/go=
50%7H e wre AL Wa 50T AEFe 381 unit/ge® /M e AnE eyt
olg1dt Ay Kim 5(1982)0] HA S 0] sto] Azt Aol HaARA T protease FA
Wslo A 40 CollA TEaAIZl H=3o] 50 TR tha w2 A4S HAdrita Radk Adye}
AP O Bk e E EE] gk 7“3511%]’9] HFFARAIZF A protease &4l o] 90.97-117.19 unito]
2} B 313k Baek 5(2008)¢] Ay} Hrt} tha e &4

92 ek B AstelAe} 2o oy
wo ZHYREL WALEWE Aol7h ot FEPY ZE FAW o7k nolX 2RSS
Fo1g + At
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140 =m0 R 140 | === =0L0I%Hs 0" -
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}30 --I--j:}‘t-is..-:m 130 """g:bf-}:;'s P
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210 | -t Sq0)  =r—SUUIRRH s
2 g e z
: o
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5 60 o
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W f 2 g 5 ell-=mmeceas
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0
0 24 a8 1
Fermentation time (h) Fermentation time (h)
Figure 3. & & 7|3t M2 A =% protease activity W38} (a)1xF, (b)2%}
(3) pH
g A Zbe] & pHO W3stE #zst A3 2F 24X 3t T4 995 UEhdnr 2 E
AlZbo] Z#3tel uwhel dze] dHow HAES ¢ T El‘}iﬁ‘r(Flgure 4). 0CHETo] A5
pH 6.2-7.8, 50CA A9 4% pH 65-7.99 HAE HEUo] HEo] wWE Z Aol& HolA
S AAINE g2 pH 6.2-759 WLHET ot =& HARE ‘/}E]rﬂh/\ﬁr. ol HEEV =5
T5 Fwo]l ¢y 9oz AFHJTdE AT A A (Lee et al, 2013)9F A, Kim &
(1982)°] 40T} 50Tl A ZHzE 48A17F WHE A S w 50TCoAA HaAZ A= Al&7F ta
#2 pHE JEbdtE Ayl fARskAth e Sung §(1984)2 36+1C=E LaAzl A=4
o pH7} 66-80°] F4 W el Qoo pHE Mty BiEkd 40T HEAN B A
Aroh oFt 22 ARE BHYgon 50TE HaAzl 2 APZAA FARIATE ¢k Youn
5(2002)2 FAs ol Bacilluss w75 HEIE wW TEx7]d+ pH 6.13-6.218 4
Sieh W S0l pH 82 YD w3 shdlth 34l i Apew AANE Ae
2 wugo] ofulitom BAE, € ojvlnst® gEvelsl A4EY] Wi e o

1 2l tH(Ann, 2011).
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Figure 4. Wa 7|k mE H=74 pH W3} (a)lzk, (b)22F

A== Figure 59 2o 40C Ao 49 dxad vsd 432 Bil=d, ¥824

Azbel 09-14%2 48] Z7kekthrh 48A1%kel 04-0.9%2 °F 45% A3 T, o] F = & W
st Itk 50 C AP olHTh v AE Y sd, Ha24A 3k 06-08%= k7t
Z7rehth7h 48A1Zkel 02-06%2 RHAstea o] T2 2 sl wolX @itk Ay BT %
GAZro] Aiste] wel AAS] fAste AFS Hon, ool wavt JgEas 7y
AS UeEtd AL Joo(1971)9F Seo 5(1983)2] Haro] Ao} 7ol vz o] olm|-ato 7 H3jF
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Figure 5. @& 7|7tel W& Ao AANE &= W (a)lxh, (b)2x}

_46_



(5) o}v] = Hj @*(amino—type nitrogen)

T dEe] F4 AREAN 8% A4ES st olrxH das F o] Eajuo A
A e EH2A A5G 43 ko] HERZ AAAH, o] FH3 A= Figure 63 2
o} A 2% 920 mg%F oy wa vk 7 63901] wel 40C, 50T Ad a2 L4841 7F vho
Zy7b 386.7-590.2 mg%, 355.4-494.0 mg%E UWENAIL, T2AZke ZFZb 484.8-728.2 mg2%,
420.8-763.2 mg%<] ol x=® HA FEFS BAAFAT 48X 7A = 40TC7F 50T H ) ofw|
B dA o] o =4 velston, o= e Azt A wet ofn| g HAa shEFo] FUhs
I BFLE 40C7F 45CHY ¥ =4 Yelyttn B3 Hwang(2010)e] A3} A<l v =3t
S HoFArh T3 Kim 5(1982)0] Hadt Aufo| A 72412 ol 40Tl A Hast 25

345.2 mg%, 50°C ol A]

=18
=
70 Aol 40TAA WaAZ Faguct ol Az Fol i Wolrl A ek
A=l ol A=Y BEAFY Bacillus% el @40l 2ol oF FFo] AAd #A o
ARGR AT B ATaRe @ AwdTge] obvlwer 448 R(Ko, 20127 A8
o, ¥ Adlel AFe AWAT Aol wEA ] 2AS Aolel Ao AZH A,
e daxy oA oy Ak AAAAELS fAbg AoE Kol Xt
1000 1000
(a) —— (b) control
W0 om0 0I%R 900 - ==e==40TC-0.0%R
a0 C01% = ot 40T 0.1% 13
800 :—:gtmm 800 - =<@==40L-1%R
i R ) Wi —=atus
Se Al o e 500 19443

i 50 (0 1% ReB
it ) 1%
g 5] (- 15%-R1B
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713k

n

Figure 6. ¥&

6) 377 AAE ¥ 23
Aw wE A dete e
Aow FAHAY A HA
o o AR Zeteolg
AZe) ofe 74X 546l B

St B. cereuss ¥ o] AFol H-

3 71

of W& A= ofv=

1=
[}

2 Bacillus

i 5 (- 1%-R
s 50T 1548

Amino-type nitrogen {mg2%a)

48
Fermentation time (h)

= W3l (a)1xk, (b2}

1

=

& FFo MEHAIE

ko]l & =& <k 5000707 2%
2 TAEo th(Kameda Y et al, 1974). %
SHA F@ = e 53] Youn 5 (2001)9]

T JE "AE ASHA

lﬂ—
=

=]

el
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AT7F 2 HAG} A-bs FHG wheith o] AT A Bacillusg vAEC] AdstE HEE
o] ZFo| we} B cereus?] o] tzatoll HIE] 70~20% A7FEE 4 gt AFE A
Al8kal Qlt}. ol H|E B, cereusg A|AE RiBS1S Algslyetal 34 4 Sdo=zHE o
A= )

o AL HolT £ e Ao Jhach
ks

B oAFA od AL e AT FAB Yol 7o TR BELE AF
ol olwld MehE FAEA Lol uA it

=S
HA40°C 01%R
Wagc, 10%R
Ha0°C, 01% RB
Ba0'C, 10% RB

HE S geEhe)

E507C, 01%R
E507C, 10%R
E507C,01%RB

W 507C,1.0% RB

2 EA IHhr)

Figure 7. W& 7|3t W& A= A= &F W3} 22 =%

B A=l ATF wo Sl weh ol AelE: HolA= egked, WAt
S5 o8l AolE wol= How ‘/}E}%LD}(Figure 7). R ARErE HdE
S7betlor, S0CHELE7E 40CER Al Bop vas & dE Yeblnh ofd =
Ao AEE Ao @i Felas A SUHE BAVE e AL ohya dEEsas

181
44 5 0E 4o I 48FL ¢ F Ak

(7 2% 2%

RBSIZ Az@ P74 AAHon 2% 2d 93 ndrs 2348 4 T 5 U9
o, HEFL 100 FFEM BE AL VFoR neids W dE FA 546 2 93
FA @tk 01%1A4 1%2 HEFE S7F AR 9 A9 Ag Aol Az BA

we o

At ek A2 sl AR ReHTE 5 o JHAE nEskle o 1%R T 0.1%

TFol Aty AdEn HELn 7 i

0.1% RBe} 48A1%F A3 0.1% RolA e Aa=7}

RiBS1¢] 7§ 40TCelA T& E

of wlaA A derd 5 9l
dxio]l 57 fEel Aow

Jol e} H2F AAEFES dgerE 50CE AAsta, #5597t Ao wal 38k 3o

]IN

O
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24N7F 0.1% RBS %2 o 748 B3t 38 Fojati 48417 01% RS Axete] &uld =
A} 5 A BgER

ol
o
32
o

2}, RiBS13 Aspergillus oryzae T A HF 2o WE dYF 5 4+

o

H

P Ad Ao RiBS19 HE2EH o]zt ASES dolrH gt o]¢k v Eo] RiBSlel
Aspergillus oryzaeEs &3 8l T 2= oM WHEr ¥ Aol7t A &
olR Skt EAL A= AW FE A XSt FS "Gl ol YA HEog R AA
7l A5 Adole ofg Fio] Ark A e FR AAAAGAAAE ALES
v gulFE Axste] 2~3Y o] HEVF Ut E o mA HIREW AolE dofr ko

o, 70 starter culture?] HA HFLLES XA H

N

oro] AgAFA xR+ 70CHE RiBS1, 28] 50CHF RiBS1¥% 60T 5% RiBS19]
H| 23 AeS WYy wbHol Aspergillus oryzaesS H7Fer dulF A A= 23

50CHF RiBS1+Aspergillus oryzae, 133 60CH % RiBS1+Aspergillus oryzae$t 70C #
% RiBS1+Aspergillus oryzae?} W<=3F 743S YERAATL

W G2AXN A = AE T gke] Aolrh glokrt g 48411
= 06~6.6% 74 #ZolE HATH(Figure 8). ©]&= 4843+
ol we} 7= AR FHHE

65
9
]
c
a
)
c
o]
Q
o
et
]
2 4(Q -| e control
= RiBS1(50 C )
35 - e=fll== RiBS1(60C)
e RiBS1(70C)
30 1 1 1

0 24 48 72
Fermentation time (h)

Figure 8. &% m& dv5 2 Ws)

(2) Protease activity

RiBS13} Aspergillus oryzaes &%3te] HET2%E B A Z3 dv+9 proteased] FHAS
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BAIZEo] A stel] wep Frhstde], taT¢F 60T, 70TolA H
Aol wep F xbol7t gl o 50TAA FEs drlF+= ol
A8tk 7y 7241 kel A 381 unit/g 0.2 TE A FEY v s EAS B

60

Ptease activity (U/g)

e control

=—g==RiBS1{507C)
=== RiBS1(60 T
e RiBS1(707C)

0 24 48 72
Fermentation time (h)

Figure 9. §&2%ol mE <Y F protease activity ¥ 3}

(3) pH
g 5 pH W3+ Figure 103 2ok 3 24A17F pHE 6.62~6.97 H ] ol A H‘§48/\]7JO1]
pH 7.98~8.130.2 FA3 &7} 3 wg72A 7] pH 7.87~8.152 50T A HEs &uF
A3t YA E okt AadE HYE el 2 Ad 43 Kim $(1997) 9] Baa]]us“"—
5 ol &gk g5 TE 48A17F pH 7.98~8.689 ¢t Hl=g ARE YERAT

ETP

@
I
1

8.2
8.0
7.8
7.6
7.4
7.2
7.0

pH

6.8 — CONt1O]
6.6 =—g==RiB51(50C)
6.4 - === RiBS1(60C)
62 - === PRiBS1(70 )
6.0 T T T

0 24 48 72

Fermentation time (h)

Figure 10. &% w& <5 pH W3}
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Aol WslE FA% A3 Figure 113 2o
Wk
=

w2

A AT & A8AIZF 02~03%2 FA8] A T owg
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Figure 13. starter cultureo] W& AlZtv|5= 43 45 A7

*

A WET (Bacillus lichenitormis SRCMO0100027+ Aspergillus oryzae)

B: RiBS1(°]& ‘R’)

C: RiBS1+Aspergillus oryzae(©]dk ‘RA’)

D: RiBS1+Bacillus licheniformis SRCMO0100027+Aspergillus oryzae(©]3} ‘RBA’)

*

*

*
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Figure 14. starter cultureol] w2 ApzZbu|F =Rtz W3} (a)1zF, (b)23F
(2) Protease activity
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aL, o= Alelgk T
HEE gl daE YeEh A tk(Figure 17).
3l < HEAY B3 S
2] 20%=2 M =% Kim &
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Figure 17. starter cultured] w2 Ao HALE W3 (a)lxF, (b)23F

(5) o}u =] A A (amino-type nitrogen)

Abztu| o] g T ool ) HA FEFe] Wske Figure 18¥ #uh rE7|zto] 7 :3to
et wE 2 ohvwd) Ak FFS REF Frlskgon], RBAWFY A5 @l
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Uebsk o) RAMF= 4782 mg%, PFA9 S &2 RiBSIvF9 49 4246 mg%o= 7Hg W&
s HAAR 2 Aol AATh
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6) 43 &
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g (F) 27 ZE3 v|F(RA), RiBS1% Bacillus licheniformis SRCM0100027 2 =F2&
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FoF der &S 1d 22 stden X7 oF 7 AR 2Tt AN TNFe] 0.7%
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E 439 v (Figure 19).

Figure 19. starter cultureol] w2 =<} 7|7+ W3}

A 2T (HAT7Y)  B: RiBS1(HAA7Y)  C: RiBS1+Aspergillus oryzae(ZA74)
D: RiBS1+Bacillus licheniformis SRCMO0100027 Aspergillus oryzae(Z A74)

E: 27 (A21Y) F: RiBS1(HX21Y) G: RiBS1+Aspergillus oryzae(aA1214)
H: RiBS1+Bacillus lichenitormis SRCMO0100027+ Aspergillus oryzae(Z X21<)

I dz=7(2#49Y) J: RiBS1(3X1494) K: RiBS1+Aspergillus oryzae(F*494)
L: RiBS1+Bacillus licheniformis SRCMO0100027+Aspergillus oryzae(Z A49<)
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=
\
QL
os)
.
e
i

x5 YEeElW o™ RS 279 brixZ 7MY $2 A23E el
. 9%+ Figure 29Bel AAlsATE A7 fo] 2 Zpo]= Ko
JA2U 7 A Rzt SUHEE S Kooyl 456U okt FHAsh

s
=
o} /H7]7]—1:ﬂ 77 9] pHE =3 A=
5

i)
Ir
.
oSk
(@) [U1O
I'E

7] 5 o =
A= = Ad o] H)2=dA 845 Park £(1997)9 A
A4 e w4 7]7ke] A aste] whet o3t FHaE = A o
Ao 0.7%% 71 @A SHEAH(Figure 29D). At=9] SV
Zrke] AT o 7HA] &mlel BAE = Frke] A

b gl 53 T 7714 w29 STk 9% A=
AL e pHOE ARl Ads Bltta sigloy &2

o hxvto] 445.8 mg%h

2 7k =& sers w9 om, RBAZE 422.3 mg%, RAZF 404.7 mg%es UEFW I Rol

331.8 mg®h=E EZaHU oF
Zto] Zapste wheh HAshs

26% & A3E JebAtHFigure 29E). & A4 e L2417
AL wgom AFEgAd 2T RBAZF 0.8~0.9 %NO.
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2 7F =9ron RAE 0.7 %N, RS 0.6 NOZ 27149 = Ah 713FS 07 BNETH
vokth(Figure 29F).

(A) (B)
320 ‘ 240
315 - 735 — COntro|
310
305 230
100 225
295 - -~ 220
5 B0 3 £ s
=285 - 21910
280 =
=305
215 a
200
270 a
s Cotro | 195
263 — :
260 e A 1580
255 e B 185
250 T T T T T T 180 : T T T T T
0 14 18 42 56 70 B4 a 14 28 432 55 70
Fermentation time (days) Fermentation time (days)
(C) (D)
53 . 14 A ;Dntrul
5.2 g I w13 i R
5.1 £ i FLEA
50 ¢ =12 1
49 3 i 0
TR o -
a 47 - m 10
46 g 09
45 4 2
44 A —C00trol E 08 A
43 A ——f g7 A
42 - e R4
41 4 g B 08
40 T T T T T T 05 : T T T T T
0 14 28 42 56 70 B84 i} 14 28 42 56 70 B84
Fermentation time [days) Fermentation time (days)
(E) (F)
500 1.2
o o Conitrol
i 11 1 e
2 400 i —a—PA
= ﬁ 10 1 PR A
g .., ¢ £
300 p
s
i g
i 2
8200 - = 08
- —
E — Cntrol B o7 4
o
£ 100 - e =
E e A 06 A
e B4
0 : ; - : ; - 05 T T T T : :
Q 14 28 42 56 70 84 0 14 28 42 . 5_5 70 B4
Fermentation time {days) Fermentation time (days)

Figure 29. 4 7]%te] @& RiBS14-§ "+ €& 11734 F4 w3t
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24 ORiBS1 A& A=4, W+, €3 % 1 F4¥s 4+

1. Ag 2 4H

7} A B
(1) A=

oA AFEH TF= BEAloA AVS3lal 9= Bacillus licheniformis SRCM0100027
stalo| A Bacillu cereusito] E-o]4

5}
TE ol Aol o] &t
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Y. 5 AxTH

(1) B=F A= L9

471 (174 RiBS1H4 #=4, o5, 84 2 208 Fadst a9 334 Az ¥id 5
AotA A xsA o, dHF= RlBsmw ORiBS1S A g3tk ORIBS1% =74 A %ol o] &3
ET 9 A% BES Table 129 2T

Table 12. ORIBS1 =7 Az o] &3 = 2 AdT 55
e
wEgers (1) HEHF (%) Elges .
()
Bacillus licheniformis
W2 40 0.1 SRCMO0100027 60

g 40 0.1 ORIiBS1 60
ORiBS1(0.05%)

213 T2 40 0.1 Bacillus licheniformis 60
SRCM0100027(0.05%5)

A ¥ a3 40 1 ORiBS1 60
ORiBS1(0.5%)

A8 T4 40 1 Bacillus licheniformis 60
SRCMO0100027(0.5%6)

A& 5 50 0.1 ORiBS1 60
ORiBS1(0.05%6)

218 76 50 0.1 Bacillus licheniformis 60
SRCMO0100027(0.05%)

A&7 50 1 ORiBS1 60
ORiBS1(0.5%)

A& T8 50 1 Bacillus licheniformis 60
SRCMO0100027(0.5%)

(2) A4 M F Az Wy
AwluﬂRmﬁmﬂ%%iﬂ-ﬂ%,;%QEWg%éﬂﬂaﬁ%44ﬂﬂ Az
Bl A AzsH o, + RiBS1W]4l ORiBS1S #8383 th ORiBS1H 5 Az o] &
Zot " Ao ZE —3— Table 137 2t}

vl

7}
g

£ 9
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T8 (HE%)
o =t Bacillus licheniformis SRCM0100027 (0.05%)
(o]3} BA) Aspergillus oryzae (0.1%)
At ( )
ORiBS1 (0.15%
(e]3t OR) ’
A T2 ORiBS1 (0.05%)
(013t ORA) Aspergillus oryzae (0.1%)
2% 73 ORiBS1 (0.05%)
(o3 ORBA) Bacillus licheniformis SRCMO0100027 (0.05%)
° Aspergillus oryzae (0.05%)

(3) "WF d= IA R BF, TH Ax WA
2% 9 ﬂxu Azxe AF25%)E Axste] wF @ Ao v&o] 11 27F A wFel ¥
ofF ATk oF 4F Ax A F AFH} G EEste] 10573 A5

o Ay

471 (1A RiBS14§ A=, Vs, €3 2 38 Fd8st A9 U

A,

&
offt
e
ol
o
X

713 5]

(2) pH ¥ HAAMNE
471 (14 RiBS1#
ot

01:0 _‘N
ox!
Ht
[
=2
N
A,
N

44 % g FAWs A7) Pt BUsA A4

(3) Protease@A =3
271 (14 RiBS14-8& A=, W,
At}

Aol W sdsHA P

it}
o
S,
)
o
o
i)
-

ok

(4) o}v] =] A2 (amino-type nitrogen) &%
47 (12 RiBS1A 4 A=4, oF, 824 2 7
A},

oN

P EAReE A W Edst 3



(5) Brix &3

471 (14 RiBS14-&

At

6) 4% &4

7] (14 RiBS14-&

A},

11) =442 =
471 (14 RiBS14 &

At

(12) L& &3
7] (14 RiBS14-&

At

2. a+2%

7}. ORIBS13 & H=4 &4

e 5l

g, vl

B, vF,

g, vl

g, vl

ol 1A%

315 tH(Figure 30).

)

9,]_5

M3l AT
B2ostaol| A B.eereusitol
culture?! ORIBSl"\_lLT*‘
o7 HAALS AF

2 FANS Ao U sdetA Ay
2 g FARE Ao Y sdeA aAs
2 g FA4RsE A9 HHY FdeA W
2 g FARsE A9 HY FdEA W
Soldox AAHE 7% HA F  starter
137 7] EAF x2ae X3 F 9g7kA =3

Figure 30. ORiBS1 =%
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A: WZETF(Bacillus licheniformis SRCM0100027 0.1%, 40C)
B: ORiBS1(e]&} OR’) 0.1%, 40T
C: ORIiBS1+Bacillus licheniformis SRCM0100027(°]3} “ORB’) 0.1%, 40C
D: ORiBS1 1%, 40T
x B! ORiBS1+Bacillus lichenitormis SRCM0100027 1%, 40T
F: ORiBS1 0.1%, 50C
G: ORiBS1+Bacillus licheniformis SRCM0100027 0.1%, 50T
H: ORiBS1 1%, 50C
I : ORiBS1+Bacillus licheniformis SRCM0100027 1%, 50C

(1) +&3F
NE AgIn ot g ORBSIE Aeel 2Ae 928 Awe FRIFL U
W A3E Figure 31 YEeEFAY. 2 2048 27|58 FE 506% 02 TF48A 7R = 51.7
~569%2 14 Aol §lo] AT o FREE 244~480%2 FA3 Ak
MESEWE FREG dad Aol 2 e eav
65
60
55
£ 50 -
z ~.
I 45
E — LT ' o
= - i ¢nt§~nl.1mﬂ \
B 35 - 40700, 1%-0RB
= 8= 40T -1%-OR
== 5)T_1%-0RB W x
30 - a5 T 40, 15-OR “ o
e 501 T30, 136-0RE .
5 - s 50 T3 156-0R
5 T _15-0RE
20 :
0 24 48 72
Fermentation time (h)
Figure 31. ©r& 7|7t W& ORIBS1# =2 453tk w3}
(2) Protease activity
gl Fol shfe oy AW, dwAe] o] fof] g Aol JYEgHozY AFHoR FAd)
7] Wzl theFstAl g o] &= mAEd #e AFU FlFHL vk Aa, danAE
o] wjZ3F= amylaselt} protease, lipase®t #& T A9 7|} AR o] AFo AT 7]
A BEE Ao Z2AAQ S v A, o]FAANE FoI 84F FIUEI 3l protease
A WHstE Ay dEeeedl {94 Aozt A YEHSS ¢ 4 At Figure 32). 5

&
0C= Tad F=d2 Taritel Zagted wel 29 proteaseZd Hthe W 3]0~
0 o = 72X 3l = 27.4~346 unit/gS YERA 9 40C= Hash
Jarde wavitel Aol 0.0~109 unit/ge 2 AL WEE RolxA 2odrh o] 40T
2 933 RiBS14=%o] 50C2 2ash RiBSIH =R protease@ A o] =dd Azl of
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70
— e bl
= = = A0T-11%-OR
0 - = == 10C-01%0RE
. o = A0TC-1%-DR
=l = A0T-1%-0RE
=z - sty 50 C-0.1%-OR
o8 —— 50 -0.1%-0RE
= i, 510 -1 %0
= -
= 40
=
=
g 30 -
w
[+
o
£ 20 -
10 A

]

_'Il"
-
a 24 48 72
Fermentation time (h)

Figure 32. W& 7] 7te] wE ORIBS14 =739 protease activity ¥ 3}

S =43 23+ Figure 333 2t 579 4()CHL§,_§} = Xc}jﬂr 5()(;1313_;{ 1 5ol pH Wl
7} BFE24A 7 o]Fm FElslA JElgon wEER ke Fo pHE ¢l pH 65 ]oﬂ
O} 40T a3t Ao pHe Wa24A 7k 51~5302 Ao oz & W3l ¢l

A 50T HAEF J=de pHe WR24A3] pH 72~75% A7) %—7}5}(;}

_4

H o]FELE FUF F WET2AZIO oFt FhAele AEES E"ﬂi‘% o= wlxw¢ pH A3}
B} =8 X9k ARAEE pH A3 AvkE o pHF @& 40TCTE wast =239
ApEgEFo] HET2A A 16~20%% 50CE Has AR =S & 5 A

= 21
8.0 20
78 i "..--- " L%
. % - -
2 ] L] O ToeeegTT
5 — cortrol iy ‘0. ________ 8 -——g
7.2 -t = 40T 0 1%0R £11 Pl — cantral
70 - == 20T 0.13%-0RE s o ", -t == 20 T0.13%-0R
68 - 8= 40 T-1%-0R £ A === 10T01%-0RE
S - ol 20T} 13%-0RE k] 11 l,// = @ 40T-1%-0R
£ 6.6 et 5O TR0 156.0R, mige ] '!.-, == 40 T-1%-0RB
64 1% —— 50 -0, 15-0RE £ 59 P w— 50T-0.15-0R
52 | % —— 50 T-1%-0R S5 | & b o
60 - ‘Q o i Eo7 - » ot 50T -136-ORB
* =06 ;3
22 s - 05 °
36 & - 04 -
& - =
5.4 b L i Ll 0.3 1 —_
52 ,%:_‘.__- o 0.2 - " y
-------- T L L 01 - b
5.0 T T 0.0 T T T
0 24 48 72 0 24 48 72
Fermentation time (h) Fermentation time (h)

Figure 33. && 7|7t W& ORIBS1H =32 pH % AAA =g W3}

(4) o}v]=¢] &4 (amino-type nitrogen)
Aol sAE Brte] AxEA o] &H = o

8
=
X,
>
ol

da ke

Sh

st A3}E Figure 34

_71_



1000
— 0O
000 - === 40T.-0.1%-OR
== 40T -0.1%-0RB
% B00 { === 40T -1%-0R
fu == 40T -1%-0RB
E 700 - w50 T 0. 1%-0R
= g 50 T 0. 1%-0RB
g 600 - =—k=—=50T-1%-0R
g e 50 T -13%-0RB
£ 500 -
§ 400 -
Oy
2 300 -
E
£ 200 -
100
a

8] 24 43 72
Fermentation time (h)

Figure 34. ©r&7]7to] W& ORIBS14 =39 o] we] A4 s W3}

(5) 23 1%

A9 E RBSIH=EE Hard 533 zxols YetfidA vt 223bd %= ORIBS1H =
aHY Adge zbelg: YERY FEEA B ofug} QA H AR AolE Wol
) 40Col A WEA7 ORBSIAZAL W& 484 7ko] HojA % Faabe] w71 mh
wol e Fo= BT RiBS19 A fdE FAEAAA Aol YERHAARE ﬂlﬂ“ﬂ
T Aol E wASA XIW A vudEy SvRE A A oyl A= o
50C= wash A= F ¥29 Fa3 29l Protease activity, pH 2% O}U]
FEFA = AHE BHIon #5402 E 453 A8 S Ao A2 EY #sHE §

ro

0>~1

o o E 2 30
B Mo oo oo

uZii-D:

E FDI'

3 AAG HFgeE 50C, WE A7 48hr, ORIBS19} Bacillus licheniformis SRCMO0100027=
E3tsle] 0.1% HEs Ay dagE 50T, @3 AZF 48hr, ORIBSIWHS 1% HE3F A=
FE AAFS R AZSte] RiBS1I g3 s 4] 2Fo]lE vt

t}. ORIiBS1 A4 wWF =4 3 4+

RiBS1¥} ORiBS19] ®©7%, 1+ &4 vlud & fs 71 71Eo] HE AT Ax3)
71 98 A1 EA AE ool A Bacillu cereusto] Sold oz AAR 71 #A
starter culture?l ORIBSITFE Wol 1xd % RiBS13% S d&A 7]& HAF tix+S L33

=
EF WM FAor WFE AP = EAY 7E wWygEwyg Wil Bacillus
licheniformis SRCMO01000273 Aspergillus oryzae(ZF2&(F) )= AL&3s)
ORiBS1%+ HE3F W5=(OR), ORiBS1¥} Aspergillus oryzae(=52 & (F
(ORA), ORlBSlJJr Bacillus licheniformis SRCMO0100027 % Aspergillus oryzae(Z+
)& AF3 WIF(ORBA)E Alxste] A@dgdon, #o JF2Ee 1AdE wF

‘-/ fl
ofN
=
ru{o
mEE 2
kol of ™
~ T J
~ =2

2
+ N
2

- no{[

e
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S 1A= 5 protease activity(PA), pH, 4 4F%, amino type nitrongen(AN)S
Z|1bE 2 Ao, AY g2 7 Ada E 5o WFE AFHS et e X]
371 ¢ ‘é‘?%kfbi sttt g 2244 w3 RE AHE T PAZF 70 unit/gol el =

H 60CZ LA AT olef mxriA R W] FAV|E sk I A 5 FE 7
|

Figure 35. starter culture®] W& ORIBS1AMZ v 4t

* Ar 2 (Bacillus licheniformis SRCMO0100027+ Aspergillus oryzae)

B: ORiBS1(°]3} ‘OR’)

C: ORiBS1+Aspergillus oryzae(°]3} ‘ORA’)

D: ORiBS1+Bacillus licheniformis SRCMO0100027+ Aspergillus oryzae(®]3t ‘ORBA’)

*

*

*

1) F2gF
BE AT 2 dixdo] ¥E x7] 59.6% WA wav|ite] AydsE dntsiA A
HRom Hgi2des Het oF 41%2 AFE Fo)F Ao]lE wolA ekth(Figure 36).
65
60
55 -
£ 5o
=
845 -
=
8 40
= 35 -
E —COntro|
30 |  =——$=—ORiBS1
afli ORIBS1+A5p
25 7 mgemORiBS1+B.L+Asp
20 i i i i
0 3 15 g 12

Fermentation time (days)

Figure 36. starter culture®l] w2 ORiBS1AFZ W5 S=&3skaF W3}

_73_



(2) Protease activity

W7ol Fash F47]EQ PAE HEI2 O'O] A3 A0S u ORIBS1WHS &3 wFZ A
Qletar AHA FA7IFEQ 100 unit/gS sk tH(Figure 37). ORA, ORBAW+ % o<
sl EEE ARAR 22 1220 unit/g, 1203 unit/g, 1286 unit/g o2 ERL}F o8 3
ol= Holx] ggkom HbH ORW T+ 77.0 unit/gl= 7H4 w2 €4S HAY. BHE F339]

Fol AS A %7t 30T "S- 7etsld Aspergilluss ORiBS19} ?Wiﬂ HEE S o
FAA o] =7 Bgi12do] HAS W Moy 7E dR{ETE #FolFe] ASe] &

4 HE Ao g,

=

140
120 -~
B8 100
=]
£ Bo
=
T
" 50 1
-]
:
& k. — 00 trol
e ORIBS 1
200 A il QR BS 1+ 5P
e ORIBS1+ B L+Asp
o = T : ;
Q 3 5] q 12

Fermentation time (days)

Figure 37. starter cultureo] & ORiBS1A}2bW| S protease activity W3}

Wkg 7] 7kel & pHT Figure 389 A|AIeFS T ORW 9] pHE 5302 Wg3Uxl o=

S HYom, ORA+= 2a3¥dxfe] pH 54=% srolxthrl wra7|zko] 7 xshe o}
g AEHHo g Frlete] Hadrddes AL F /MY =L pH 612 YERUAT. w3
ORBAWF+ @a3dxtel pH 5,002 w43 Fasitirt dagsded = pH 575 YER O

a2 A vl AFS BAT AAHLAEE o9 B2 ORBAW T} tjxto] 71 =
& FEFE Blon, ORAHIFE LEIUAA 30% o= F7hstthrt Hagekgdo] 2.3% 0%
#astglith. ORE WaEV|Zke] A= ARg g £ S7hsidlon dadndds 23%E
e )
6.0 34
6.7 - —— 3
6.5 e ORIBS 1+ A5p - 2.8
6.3 - e ORIB5 148, L+5p £286 -
6.1 27
x 28 -E %_g |
a 5.7 "
55 v
53 212 -
Big - — 01t
51 E 08 - == ORiBS1
48 - 06 il ORI BS 1+ Asp
47 0.4 - i ORiBS1+ B LtAsp
45 02 |
0.0

0 3 6 5 12 2 3 5 5 12
Fermentation time (days) Fermentation time (days)

Figure 38. starter cultured] W& ORiBS1A4 WS pH % A A A= aF Ws)
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(4) o}v) =8 &4 (amino-type nitrogen)

Akt oz ofniH] A S PAZA St wet ket fEl| ofnAte]l oF
Byol oz RalEm uFe pHE Folil ANS UAA7E Aoz 484 AohKim et
al, 2011). o]2l3 A2 & He] 2345 FHHE d& F AT PASH v7HA 2 ORA,

=

Kol
ORBAW+ % thzxwd Hgr} &
411.2 mg%, 4881 mg% o2 YEt o4 Zfol= Holx ggkom Wk ORWF+= 280.5
mg%o 2 71 vA SA4E A of
(Figure 39).

control

e ORIBS1
el ORI BS 1+ Aisp

< 50 - e ORBS 1+ . L+

0 T T T T
0 3 =] o 12
Fermentation time (days)

Figure 39. starter cultured] W& ORiBS1AFZ W5 o} 8] A4 shaF W3}

(5) 23 7
ORMFZ A93 ORA, ORBAW|F7} thxa3 714 H| &3t EAS neon, £E3 ORBA
7} 7HE v S8k

A5 Al A S dEegEel o Aelrt 7 2 Aoy Az Aol = A9
ok vtz deAEAe] ddd Aok devlee HHoR FYHe 8T Fe #
-3tk Choi 5(2000)0] -3k Aol w=w, F AbE el v gk o] 2 10 19 o
23.3%, 1t 1.5 85.9%, 1t 2 145.7%, 1t 2.5 1974%= ZF7tst™ o]t vl st Fo FA o
H &&= TN FFE 69%, 21.4%, 33.7%, 33.2%= F7hstttar Haustao £33 Ag
@ 3Hge] gl AfAom wod Brt oy}t tefd vAdEY ASS dA = I
Chang 5(2010)2 HLdd¥} AAdS ol &ste] B FHASEES drad=d dLdd< A
3 @&l AAAS ARSE ARG A JPSeT7E =i frEopr| it ol =4 AE

wrhal Barskglv
dedda e d=s A T Aol d=dd weh 2Adn. do met ek sl

Lo
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A9 gEst AQATY Qe dEE wER vFe MAE A% T T olm e
W FA71Fe] S IN% AN §23 felols 9L Zuh @ pHe| Frmds
Be 9ge v

web B AdelA: H&E ORBSIT 4%@ WFOR), ORBSIH FFRa(F) Tt

o
HE3 W5(ORA), ORIBS1¥ Bacillus licheniformis SCCI125057 2 ZHW3(F) 4L HE
g W7 (ORBA)E #A|stal ol tisl] #F2Ws S-S dotr iz sttt wF9 A&
S 1AA RS sdEkA 1 22 st ew, JA 7|7 oF 47 A== 313 al, o= ORIBS1H+
o] myFo] AR &EH &= Ato]l wWEA YEelE ] wiEoln, Zhzte] AR 0Y4FH 28

A 7}A] 7%_]‘3}"4 HAN S AFsIY Brix, 9%, pH, A G4 % s+ opv| 8] A4 FFH(AN), F
A4 3E(TN)S] WstE #4351 tH(Figure 40).
OR ORA ORBA | Ba
Figure 40. A5 ¥ ORIBS14 -8 W &8 Ao (H#]28Y)
(1) Brix
AR F A4 ARE Vs & 5 dE FE9 Brixd ®3b= Figure 419 A A ST 2 A

A
7|1Zkol Zagtel wel WF2RE FHd Lol &E-walEe] Sk A¥FE Ben, &
3] ORA®F ORBA® tixv Xt %2 303 brix, 29.2 brixs YERWATH §FH ORS 7]7to]
A Fbehe A%de Blou, e Addel vlal 27.1 brixz WA SAEH A
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310
305 -
300 -
29.5: 1
290 -
285 -
B0 -
P51
270 -
265 7
260 -
255
250 -
245 -

Brix

o— o ntrol
g CR | B51
240 - sl ORIB51+A5p
235 - g OR[B51+B. L+Asp
230 T T T T

0 7 14 2% 28

Fermentation time (days)
Figure 41. starter cultureo] W& ORiBS13 A 2] brix W3}

(2) 4%

AR & d=WstE v AgTdA FeA AolE UEA 2ttt
(Figure 42). AdA7}Z Hol A Az 79 whol] WF YF i3 A4t dx HY S ol
Axe] Axrt FA5H @AFF o o] FoE Hyt 14%E Z W3S Hol x| kgkr).

2340 o Conitrol

220 A i (R B51

210 - =i OR1BS1+Asp
g (R | B5 1+ B. L+Asp

Salinity (34)

,_,
o
(=

T T
a 7 14 21 28
Fermentation time (days)

Figure 42. starter cultureo] W& ORiBS13 A o] % W3}

(3) pH ¥ #A
A4 A T pHE HATLH
43). OR9] 4% AAFEDd = .
pH 59, ORBAE pH 6002 thze] pHETH= ozt
7 %

A= A 717

wA% faste] o2 & WItE HolA gdth(Figure
5 S A YEste, ORAE

S
2 feld Aol gllvh A4

ORA+= 1.2%, ORAxE 1.0%= HEwEHT oFF Zou 794 Zpol= fIATh
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BS i 13

B0 o C0rtrol b Lo
: =g ORIB51 14 -
75 - et ORIBS 14 A5 s ]
e ORIBS1+8. L+Asp £ 10
70 - ;..ﬂ'g
£ 08
2 65 gu}
® 60 - g 05
a5
55 - =
g 04
50 - E o3 -
i 0.2 - sl ORI BE1+A5p
1 g ORI B51+B. L+Asp
490 T T T T 0.0 T r T T
0 7 14 21 28 a 7 14 21 28
Fermentation time (days) Fermentation time (days)

Figure 43. starter cultured] W& ORiBS1X A 4] pH % A AA%: shak W3}

(4) o}v] =¢8] & A (amino-type nitrogen)

AAZIZE T ol A4 9 WEk= Figure 449F o] A 7|3bo] Bypdas AH40
2 Z7tete] brixet Bt AdS EAth JAX g5 Lo ORAE 6844 mg%= 7Hd =2
s JEWlen ORBE 6172 mg%=® tlxw 7 vl zeh s Bon, v ORS brixZ
o} mpzb7bA R 3281 mgXkE M W s UERITh

BOO

% 700 4
600
500

400

300

— ot rol
e (IR B51
—wr—ORIB51+Asp
g JIR1B51+B. L+Asp

Amino-type nitrogen {m
(=]
o
=]

=
[}
[

[}

Q 7 14 21 28
Fermentation time (days)

Figure 44. starter cultureo] W& ORIBS1# % 49| olm e 2 shak W3}

(5) & EA&(TN)
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A7 T 949 R ES Figure 47A9 Yeblth 7] &0 71 vokdl OR
Fol A sAdRdd 571%% vE Aol vl& v I ooy o= & FY94 A
ol & YEtl A= Fom, BE Aol 477kl Bgel wt Ao dABEA FAEHE A
FS Bt 9EE AHgTE F FoA Aole HolA &stom, sAddsde] OREH
10.3%, ORA® 7 102%, ORBA®F 10.7% o= Wzxa¥ H=3 AxES e ok (Figure

47B). B9 %471008 pH FAARE 717ke] Avigel mek pHt AAHAt Sk A
o 2 Ve tHFigure 47C). 53] ORA, ORBA® X % tx7o] ORYFE Y} pHA S Fo] &

AL o & AAT. S427) pH 59914 %44297A 747k pH 50~52% ARG} o F
oFt F7tete] g E Aol pH 545 YEHAT 43713 5 pHIZEF HobAl= dRkA <l 9
olo] &£A T v AES 2O 7 lactic acid, acetic acid, oxalic acid 52 7]4te] A = 7]
o, B AY e W3l Aspergillus oryzaed 7t olR-E Azt o) AW Aspergilluss: o)
AN E o8] 714 &25 8 vlolug §r)atse] Aoz <lg HAe pHel d&s
= Aoz Ao o

AN EE pH Aot digz BE Adato] &4 717ke] F 1]

43S B9 tHFigure 47D). ofv e} A sk W3lo] i3t A}
T AR 5 27|RY sA47]3ke] Aol wel ofv B Aavh SUhE = AdE Kol
7 4

_—

Ao 2 FAEAG(Figure 47E). ORE 4 9 4 %7] 3901 mg%= t& Ao 13|
7 e T oldoy sA4ETE U SR webd s g5 delE 8006 mg%lo® 10
° o oF 2= o)

S ¢ T AUt ORAE S o] d] A= 9147 mg%
= S HAow tixat 8736 mghiET =& A}E BT E3 ORBA+E
855.8 mg% &S YEUSITE Hd9 Lk AEe 7ake & 9IS vA= 8% 4

= Lzt W3t Axte 7)3bo] Aol e} of7h fHAsteE @3S
SAYEY OREAS Late 399= ORA, ORBAYHHU He AyE HIAT
(Figure 47F).
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B. cereusito] Eolx o g A AHE HZ F3 Starter culture?] RiBS1S ©]&3Fo] A =3k A
e S = o S G 2 =)

@l‘l__ 1l O
SRR AL AH B AR

Hae 3 ] 224 348 3AS AR 40~500] F5 11443~
57A)E tidozm BARAS dgon, 735 ZFAFE 200 659 oS QEHY IHE

-
g 2AE g6 By A AEg 4 49 4T Fua sz

7 AR
(1) #54 54 24 (BAHESY)
7hH A&

A2@FAA AA HsH7F ¥ Mg AZE7F 39 RIBS14 S A4 2530FE2% 50T,
U A7 48hr, RiBS19}Y Bacillus licheniformis SRCMO01000275 &3%3to] 0.1% HE3 A=
2, olsk R+B / 2 ae% 50T, ©aAF 24hr, RiBSI 0.1% HE3 A=, ol3t R)¥ 7]&
EAF A=A (A FH7F 100% 33 A=, olst F9), S o] &sto] Az A& F=
2 (A3 A=, olet ARA / e A=A, olsk R, Aol Al#EI e 5F
o AxAs AL NS nEstd] AR, THE, AdE, daE AGQY A (Eo A=
%, olst v / AbARe] Fhub, o]dl AAAL / AR /T A=A, olst Y/ HAE AN A

Table 14. ¥=7% 10F A=

= AS A =8 hvy

R qa e R RiBS1 48hr-0.1%-R (507C)
R+B (5=3) R+B RiBS1 24hr-0.1%-RB (50C)
79 ad P 100% 3% 343 o7 (3H41)100%
e | A= A el AR 0, BIACED,
frd | Aot fEd A3 F(F298%, A LG (FAH2%
| A= Fot 324 (1 7)98%, 312 92%
R Abel Ak F(FA195%, 23] %9 (340)5%
ade | Bew By F100%(F21)

| Ao 2 373 o (391 40)96%, 3 A 9 (3H4h)4%
e | daE 1l AN A WA U 96% (34D, 4 93%
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Table 15. =7 105 A1=59 Hztd 294
AZ AFAT g5 ) 7 A3t ek g 3F ) =g 3N FF
P-value 0.000"** 0.000"* 0.000"** 0.000"* 0.019" 0.075 0.000"* 0.000"*
R 4.7+1.49° 5.64+1.78% 5.24+2.14" 5.15+2.37%¢ 4.03+2.48 5.64+2.33 5.97+1.85" 5.18+1.67%°
R+B 5.79+1.39¢ 6.03+1.67> 4.76+1.9 4.88+2.1% 3.55+2.21 5.21+2.48° 5.94+1.75™ 5.06+1.87%
AAE 5.12+1.62° 5.24+1 68" 5.09+2.01" 5.15+1.84%¢ 4.42+253 6.12+2.5 5.64+2% 5.12+2.21%
ok 6.88+1.56¢ 6.94+1.75%f 5.76+2.22¢ 5.15+2.14% 4.03+2.34 5.39+2.37 6.18+1.79d 5.97+1.69°
< 2.91+1.49 5+2.26° 4.09+1.93 4.27+2.04% 3.88+2.69 5.88+2.37 4.91+2.08° 473+2.1%
AFA} 4.73+1.35" 5.15+1.86™ 4.67+1.78> 4.3+1.79" 3.45+2.12 5.24+2.39 5.39+2.03% 4.48+1.97°
o 8.39+1.78° 7.82+1.86f¢ 4.91+2.74 5.79+2.19° 4.21+2.36 5.67+2.43 6.97+1.96% 5.48+2.03%°
SR 7+1.09¢ 6.52+1 4% 5.06+1.9" 5.48+1.97¢ 4.36+2.45 5.24+2.48 6.45+2.21> 5.21+2.13%
Z 74k 9.64+1.52f 8.58+1.73¢ 4.58+2.02> 5.55+2.08° 3.79+2.36 5.45+2.49 6.79+1.82¢ 4.97+1.98
Ak 6.55+1.424 7.18+1.78° 5.18+2.07™ 5.42+2.03" 3.76+2.21 5.76+2.63 7.15+1.94 5.64+2.13"
g7l 6.17+2.36 6.41+2.11 493+2.1 5.12+2.09 3.95+2.37 5.56+2.43 6.14+2.04 5.18+2
AZ T3 ek EZ/Fu Ay %) & pal= At DS gt Zat
P-value 0.000"** 0.244 0.000""* 0.000"** 0.000"** 0.000"** 0.000"* 0.253
R 5+2.22P 2.55+2.29 4.33+2.87%" 3.7+£2.16%® 4.33+2.06% 4.36+2.25% 452+2.35 7.61+1.92
R+B 4.82+1.98"° 2.64+2.22 4.03+2.92% 3.73+2.25% 4.18+2.04% 4.12+2.26% 4.15+2.45 7.06+1.35
Aol 4.55+2.09 2.85+2.43 3.79£3.27% 3.85+2.5% 4.06+2.19%° 3.76+2.45%® 5.09+2.08 7.61£1.56
g% 5.67+2.09° 2.55+2.24 5.21+3.66" 3.76+2.29%" 4.24+2.15™¢ 4.79+2.63" 4.88+2.41 8.03+1.83
5 3.7+2.05° 2.7+2.1 2.97+2.54° 3.36+2.43 3.15+1.91° 3.33+2.38" 4.76+2.36 7.48+1.99
2EAY 4.45+1.89° 2.45+2.2 3.58+3.31% 3.52+2.12¢ 3.64+2.03 3.64+2.33® 4.73+2.08 7.52+1.81
o 4.85+2.54%¢ 2.82+2.17 5.18+35° 4.88+2.76" 5.15+2.64° 47+259 3.91+2.39 7.36+2.01
Sk 455+2.31% 2.61+2.14 4.42+3.03 4.18+2.38 4.7+2.05™ 3.97+2.28® 461+1.98 7.39+2.02
274k 4.39+2.3% 2.36+1.92° 5.36+3.77° 433+2.31% 5.03+2.34¢ 4.36+2.13® 3.82+2.39 7.3+1.9
Ak 5.33£2.01™ 2.55+2.36 4.73+3.23% 4.06+2.49" 4.79+2.7%¢ 4.3+2.39% 4.36+2.26 7.67+1.96
g7 4.73+2.19 2.61+2.18 4.36+3.27 3.94+2.38 4.33+2.27 4.13+2.38 4.48+2.28 75+1.84
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AE Al gt &gl 7Bk Awa e g 3| | 5 gk n 31 F &) T2 gkm|
P-value 0.109 0.000""* 0.000"* 0.002" 0.590 0.000""* 0.023" 0.000"**
R 3.79+1.95 3.61+1.9% 6.55+2.49% 8.27+1.51% 5.09+2.05 5.85+1.82% 5.64+1.92 5.18+2.49%
R+B 3.7+2.23 3.94+1.89%° 5.79+2.29" 7.48+1.42° 4.94+2.42 5.88+1.71% 5.39+2.18 4.61+2.22%
Al 3.73+2.07 3.36+2.1% 6.85+2.31" 8.06+1.22% 5.33+2.37 5.85+1.99% 5.36+1.92 5+2.62%
<& 3.58+1.87 3.42+1.89% 6.79+2.12° 8.85+1.7° 5.3+2.42 6.18+1.91% 6.06+1.98 5.82+2.44°
4 3.85+2.25 3+2.15° 6.39+1.85%® 7.94+1.64% 5.24+2.91 5.15+2° 5.3+2.2 4.33+2.57°
AAL 3.76+2.06 3.61£2.03™° 6.21+2.61%" 7.94+1.77% 4.88+2.19 5.64+2.16% 5.39+1.95 5.06+2.29%
%o 3.88+2.5 452+2.18 5.91+2.57%® 8.03+1.81% 5.15+2.31 6.64+1.64" 5.64+2.16 5.06+2.83%
i 455+2.18 4.24+2.41" 6.61£2.45® 8.15+1.86% 5.33+2.71 6.45+2.27° 5.7+2.27 479+2.18®
274k 3.94+2.21 4.64+1.85° 5.36+2.49 7.91+1.74% 5+2.46 6.64+2.07" 5.24+2.29 4.79+2.46%
Skak 3.85+2.14 4.3+2.08™ 6.12+2.43%® 8.36+1.82 5.33+2.42 6.76+2.09" 5.91+2.16 5.45+2.2%
37 3.86+2.14 3.86+2.09 6.26+2.38 81+1.67 5.16+2.41 6.1+2.01 5.56+2.09 5.01+2.44
ANZ EZ/3n A 3 X] g Hia] IFzvu|SelElill o v/ol=l % 3/H el 512 X Sl 2 ok
P-value 0.103 0.000"* 0.000"* 0.000"**0.0001l 0.000" 0.000"* 0.000" 0.006"
R 2.7+2.42 5.85+3.41 4.88+3 6+2.88 3.3+2.1 4.64+2.26 7.24+1.48> 6.24+1.82°
R+B 2.33+2.16 5.21+2.87 4.64+2.64 5.42+2.81 3.21+2.27 5.06+2.21 8.48+1.444 6.52+1.99°
Al 2.61+2.45 5.7+3.07 4.79+2.66 6.42+2.61 3.36+25 4.79+2.53 8.06+1.68™ 5.97+1.81°
= 2.39+2.19 6.03+3.26 5.36+2.62 6.48+3.05 3.15+1.87 4.52+2.46 7.27+1.91" 6.36+1.95%
4 2.82+2.43 4.76+2.88 4+2.35 5.12+2.45 3.3+2.33 43+19 6.03+1.4° 6.21+2.01°
AAL 2.52+2.18 5.27+3.22 4.45+2.37 5.45+2.64 2.91+2.05 458+2.21 7.3+1.45" 5.88+1.95
&t} 2.76+2.32 6.21+3.66 5.27+2.93 5.67+2.84 3.82+2.13 5.58+2.41 7.03+1.65" 6.53+1.99%
CRE 2.88+2.7 5.55+3.14 5.45+2.71 5.88+2.76 3.76+2.05 4.82+2.31 8.06+1.66 6.03+£2.11°
27k 2.85+2.69 5.79+3.57 5.36+2.8 5.15+2.72 3.82+2.14 5.52+2.43 8.09+1.31% 9.82+12.39"
SHAr e 2.7+2.49 5.97+3.18 5.18+2.51 5.76+2.8 3.21+2.12 4.94+2.28 7.94+1.52¢¢ 7.06+1.97
A 2.65+2.38 5.63+3.22 4.94+2.67 5.74+2.76 3.38+2.15 4.87+2.31 755+1.68 6.67+4.42

ke e ow HA

_87_

* PT7<0.001 P7<0.01 P"<0.05



file)
o
28

&

o] Figure 5091 YER ST},

Ohservations {axes F1 and F2: 84.36 %)

R+B s

MApe

- =]

F1{70.01 %)

Variables (awxes F1 and F2: 84.36 %)

HALEE +

=1

075

025

073

[=]

I
A

(=]
(5% SE°HT) 24

025

035

-0.75

F1 (70.01 %)

T (PCA) A3

g]

=7 10%

%

Figure 50.

THo
~

)

w&o

o

il

K

NH

il

e

Jjo
e

F/ v

e
;OO

i

o)
G
b
uze)
o
EH
o

b

0

K
-

X

e
2
T

%

ur
;OO

o

CREE IS

FAFE A

5|
pud

ol A ek on mpque

il
IH

fvze)

ZA}

LS

(2) &HA 7]

) A=

g

ps

&

S|
&

*H RiBS1

=
= X

7F

B A XV 48hr, RiBS1%} Bacillus licheniformis SRCMO01000275

=
I R )E

S

o -
3 A

tel 0.1% #

35
X ©

=

=15
=

d=4, ol

Eis

AlZF 24hr, RiBS1 0.1% 3

_88_



Bow < IR
= o N KR T3
= N o ) e w5 = ﬂm
T W B SEEREE s
— o oL D RN =3 N
% B SEINERE R R
X e e S S S R Moo e
r T AR M e A A U
T o R IER B v [T S ol
0 — —_ —
%%@ %W%@Wﬁﬁﬂ% o o g
e Gl R R RS FS T AT =
= e ElL S5 <l & T
HLL 0 | & EI % %O % —~ ‘UV E ﬁi
B ey S8 2N & || _ o
o N ﬂ.EH]r_._ﬂ ~ | X m,A ry N — OWH
. o Pyl e X ,NFL 0| oR < ~ A
g Rlw| i < = m B D
T e 2 E |Ex|Y FoEd Z R
i 5 % B R ELET w
Mﬁﬁga MM%mu% M
e 2 & __i
o +
w Ho Tm l S A ; 2
— _ H o <
Jo o =0 =~ . o
5.2 | i pEed
ﬂ_1m o] . ‘_%A.O ) ﬂ.o I N . N
= o | KO = M B
o o A | n | e ~ o 1)
™ Nl Ao o) Mo | o | TN b T
i 1 - B G2E
;OO nzel ],V‘ —_ o~ (= = g LiL q
ooy N mu 3 S| o = | %o - o’ o] Mr ) o]
~— A — _~ o <) | Bn TN ! ,uf ~
i RS F) BT
Jl = el NS o m o
%,%m | ﬂp_ﬁ_u&ur <
—~ iy _
I =~ o ol H H e = el
N 4 R Ky
% DI B, w D MM Mo <
= o —_ ﬁo [ N .
(S = %uo e U B A T T
2 kg = |8 a.? w |7 | o | = _ T oM e
TEN R o (KT e R " T _o M
O o T i W z%% o W oA T
g KN o T lﬁlﬂuhﬂﬁut%
N jm)
e X B g 2 |= B G E o
iR M | gn ~ | 5o o ~o
-l - Gl ARy Mmool of X
Jo W ﬂ.m = e XU | o . 'R T K W o
O R T e wuxd

74 At
=7 A

<

=]

8

A>R+B>R>

o=
=79 7]

<
RS

3

8

NEEE

ERVAS
Ey

]

H
=

pzs

Jo3 B} R+B

7},
[e]

= R+B>H9>R>

A

=]

A

A>R+B>R>-F- 5|

1 5 A8 T4 R

_89_

L
a

e

o) 7]

[c]

d>R>R+B>FY o=
°.

T

)
7}, B/

3

8

o=

<
R

>

=
Al e

l?‘
o &9o], RiBS1



Table 17. =4 7F] s 7|&% Hw 2D FZFAAL
A2/ A7/
A 57 2 ¥k 7] el 9| 7] ol A A /<7l /3] 7] R Fds-—
7| il
R 4.4+152° 5.12+1.22° 4.95+1 .4 4.35£1.63% 5.06+1.37%
R+B 454+1.73" 5.09+1.38" 5.17+1.67" 4.54+1.85" 5.12+1.64%
e 5.69+1.514 5.58+1.29" 5.62+1.35° 5.78+1.64¢ 5.97+1.5
74 4.49+1.85" 4.31£1.7° 4.86+1.63" 4.48+1.97° 5.4+1.46°
AR} 5.11+1.65 5.08+1.52" 5.22+1.56™ 5.18+1.77 5.63+1.32"
| 3.75+1.67 5.23+1.24 4.22+1.52 3.71+1.77° 4.68+1.49%
A3 4.58+1.94" 6.12+1.48° 5.29+1.54" 4.2+1.98° 5.35+1.6"
A 4.65+1.78 5.22+1.49 5.05+1.57 461+19 5.32+1.53
« Aighe BE), Haghe WMo s ¥A
@ F}Y ANES AJA AE 4
Ao 13 NEE HUFe 5 MY 3 ARS P Add AR 474 2 34 e A
5 FAbsto] Table 189 AElstitt. 7Hd XA Ase FF > AAF > A4 > R+B >
R =549 > #2d «2&2 vewa, 7 409 Alss 724 > R = ¥4 > 24 >
R+B > ARAF > @4 22 YWt 7P FUY AR T@YS 285%2 ot Al 5ol H S
E> HEE AN, M AJd AEQ] FEE =3 254%9 =& HEE AAGEHAY
Table 18. 7}Fg =Jd A5} 7 A9 Als
M FgE AR M E" AR
SR % IR %
R 91 10.0 168 185
R+B 112 12.3 112 123
T 259 285 42 46
4 91 10.0 168 185
AR} 168 185 56 6.2
Fre 35 3.8 231 25.4
A7k 154 16.9 133 146
g 910 100.0 910 100.0
@ AFH 7% ANEE CATA A39A vjAEAAR 4
A= 75 A5 T2 AR H4& 1S FolAaHAES Tl CATAF S gk Al
oA HAL Ao st A& T 20%0] 4o AH A SHe Ayuks ol Table

199 4 1“4 &3
al
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Table 19. 7} A5z gk A AAtef v 5 A=H%)
(a) 30 2H(Like)

AR BE TR Gehk PERREE FURR Tadw/AN | ASE 24
P-value 0.028) 0.006™ 0.000"" 0.00:41 0.049" 0.01 1§ 0.362
R 12(18.46) 15(23.08) 15(23.08) 4(6.15) 11(16.92) 2(3.08) 13(20)
R+B 7(10.77) 8(12.31) 21(32.31) 1(1.54) 17(26.15) 2(3.08) 12(18.46)
e 13(20) 25(38.46) 21(32.31) 7(10.77) 19(29.23) 7(10.77) 21(32.31)
4 9(13.85) 9(13.85) 24(36.92) 2(3.08) 15(23.08) 4(6.15) 11(16.92)
A 9(13.85) 15(23.08) 32(49.23) 4(6.15) 17(26.15) 6(9.23) 11(16.92)
frasd] 13(20) 11(16.92) 7(10.77) 5(7.69) 5(7.69) 8(12.31) 14(21.54)
RS 22(33.85) 17(26.15) 10(15.38) 13(20) 12(18.46) 13(20) 13(20)
a3 22 A
ok FeEE A% Rgol gl | E&dFen | Addq gelg i, Fogol gt
P-value 0.115 0.239 0001 .00 0.349 0.666 0.00Z
R 7(10.77) 5(7.69) 19(29.23) 12(18.46) 9(13.85) 11(16.92) 10(15.38)
R+B 11(16.92) 4(6.15) 22(33.85) 8(12.31) 11(16.92) 9(13.85) 14(21.54)
T 9(13.85) 13(20) 28(43.08) 18(27.69) 16(24.62) 12(18.46) 2(3.08)
4 11(16.92) 6(9.23) 20(30.77) 6(9.23) 12(18.46) 16(24.62) 13(20)
A 13(20) 8(12.31) 28(43.08) 6(9.23) 9(13.85) 12(18.46) 5(7.69)
) 4(6.15) 7(10.77) 9(13.85) 10(15.38) 6(9.23) 8(12.31) 17(26.15)
A1 4(6.15) 9(13.85) 13(20) 20(30.77) 9(13.85) 12(18.46) 7(10.77)

* P7<0.001 P7<0.01 P*<0.05
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(b) ¥/ 2H(Dislike)

AR o % 7 oho] ehey Al et g9zzent 2l THU/ el o)< sh/ e
P-value 0.001** 0.469 0.009* 0.761 0.000"** 0.005" 0.000***
R 8(12.31) 12(18.46) 6(9.23) 15(23.08) 10(15.38) 12(18.46) 15(23.08)
R+B 9(13.85) 15(23.08) 11(16.92) 12(18.46) 4(6.15) 3(4.62) 9(13.85)
T 5(7.69) 8(12.31) 6(9.23) 14(21.54) 5(7.69) 4(6.15) 5(7.69)
9 19(29.23) 8(12.31) 10(15.38) 15(23.08) 10(15.38) 9(13.85) 12(18.46)
AFA} 10(15.38) 10(15.38) 4(6.15) 18(27.69) 4(6.15) 8(12.31) 6(9.23)
S| 3(4.62) 10(15.38) 17(26.15) 10(15.38) 21(32.31) 17(26.15) 28(43.08)
A7k 5(7.69) 15(23.08) 5(7.69) 15(23.08) 8(12.31) 13(20) 17(26.15)
=% el o) ™
BE FenE Aol gk Tyfg;;if] so) AT 2:} i
P-value 0.364 0.071 0.040" 0.009" 0.000
R 18(27.69) 17(26.15) 16(24.62) 4(6.15) 10(15.38)
R+B 23(35.38) 16(24.62) 19(29.23) 6(9.23) 6(9.23)
e 19(29.23) 15(23.08) 6(9.23) 2(3.08) 1(1.54)
4 22(33.85) 14(21.54) 19(29.23) 10(15.38) 18(27.69)
AFA} 19(29.23) 16(24.62) 10(15.38) 4(6.15) 7(10.77)
Fre 15(23.08) 4(6.15) 17(26.15) 14(21.54) 18(27.69)
23k 12(18.46) 11(16.92) 12(18.46) 9(13.85) 15(23.08)

* P77<0.001 P7<0.01 P'<0.05
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Table 21. 10 B3 A8¥ #54 54 Hvg + 159
sample Ul 7 Al EekgE gt = o 5 =il °] 312 =kl 75 <helil
BA 3.55+1.76° 7.77+2.43% 4.8+2.2% 5.63+2.65 5.87+1.83% 3.3+1.86 3.53+2.06
R 3.67+1.97° 8.13+2.13 5.63+2.48" 5.23+1.89" 5.9+1.69% 3.33+1.86 3.6+2.19
RA 3.63+1.75° 7.63£2.08% 4.3+2,04Pd 5.13+1.98% 5.83£1.95 3.53+2.18 3.63+2.11
RBA 3.97+1.67% 7.6+2.3 4.63+2.08" 4.93+2.38" 5.77+2.05% 3.6+1.94 3.67+2.06
T 4.67+2.12° 7.17+2.04° 4.77+2.14% 5.1+2.23® 6.03+1.97 3.43+1.76 3.97+15
=% 4.5+1.59% 5.43+1.98% 3.5+2.06% 4.1+2.33% 4.3+1.75° 3.3£1.82 3.5%2.08
e 5.77+1.83 5.7+2.25% 3.63+1.69° 4.13+1.89% 4.7+1.62° 3.63+1.71 4.27+1.29
2 497+2.16™ 6.97+2.24° 4.2+2 2bcde 4724214 5.97+1.52 3.87+1.81 427+1.78
S8 557+1.91% 6.17+2.04° 4.47+2.32 4.87+2.32° 5.4%1.73 3.7+1.66 4.43+2.05
EEia=s 5.63+1.69% 5.33+1.88¢ 3.33+2.07° 3.77+2.164 4.23+1.68° 3.53+1.96 3.83+1.72
37 4.6+2.01 6.79+2.33 433+2.21 476+2.24 5.4+1.89 3.52+1.84 3.87+19
s oy B /;;;2 b CERE gy Rz gS  aage s e
BA 2.47+1.66 6+3.2% 5.93+2.77% 2.47+1.59 1+1.17¢ 4.07+2.26 9.17+2.1%
R 2.43+1.68 6.37+2.99% 6.03£2.65 2.37+1.69 1.1+1.16% 3.6+2.37 9.27+1.98%
RA 2.2+1.45 5.63+2.9%> 5.6+2.43 2.37£1.3 0.8+0.76¢ 3.83+2.64 9+2.05%
RBA 2.03+1.4 5.37+2.75>4 547222 257+1.55 0.93+1.11¢ 4.07+2.45 8.9+2.23
T 1.67+1.47 5.57+3.44%¢ 6.3+£2.42° 2.67+1.35 1.33+0.99™¢ 4.23+2.86 9.7+2.07%
=3 1.97+1.54 4.63+3.26% 43%2.2° 2.67+1.79 3.67+2.8 45742 8.1£2.22°
o 1.73+1.46 3.9+2.83° 5.23+1.85% 2.53+1.46 1.47+1.28> 5.33+2.48 8.97+1.97%
s 1.6+1.38 4.83+3.22% 5.73+1.84% 2.67+1.3 1.7+1.39° 45+2.9 9.77+2.46"
83 1.67+1.47 457+3.16% 5.93+2.22 2.63+1.33 1.4%1.04> 4.63+2.81 9.3+1.62%
= 1.741.49 3.23+2.39° 4.8+1.92% 2.83+1.42 1.37+1.56™4 5.27+2.02 7.6+2.33°
gl 1.95+1.51 5.01£3.12 5.53+2.31 2.58+1.47 1.48+1.61 4.41+2.52 8.98+2.18
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Table 21. 10% 9% A5

P + EF

} (cont’d)

sample 2] gNS NS 72 = g ] = 3k u) NS o] 51 F g T3 m NS
BA 3.1+154 4.4+2.57 4.1+2.31 4.6+2.34 5.83+2.04 3.8+1.94 35+2.15
R 3.47+1.48 4.4%2.66 3.6£1.96 4.83+2.32 5.6+1.73 3.87+1.68 3.27+2.32
RA 3.33+1.85 4.17+2.56 4+2.12 457+2.32 5.73£1.91 3.93+2.05 3.33£2.12
RBA 35+1.61 45+2.65 4.23+2.33 46+2.33 5.73+2 3.87+2.08 3.53+2.24
TH 3.63+1.73 4.9+2.55 4.37+2.81 4.73+2.57 6.3+1.66 3.43+1.72 3.8+1.88
=3l 3.27+1.57 4.87+2.89 4.43+2.42 4.73+2.46 5.03+2.01 3.33+1.81 3.17+2.29
Ll 3.23+1.61 453+2.39 5.77+2.53 45+256 5.87+2.06 3.83+1.68 4.13+1.81
== 3.8+2.28 453+2.43 457+2.46 48425 6.13+1.59 3.43+1.94 3.63+1.92
-2 F 3.83%1.76 4.83+2.53 4.87+2.57 47+2.32 5.67+1.94 3.47£1.8 3.87+2.01
s 35+1.8 4.47+2.47 457+2.37 4.47+2.36 51+1.95 3.33+1.81 3.6£2.14
A 3.47+1.73 456+2.55 4.45+2.43 4.65+2.38 5.7+191 3.63+1.84 3.58+2.08
355 S Il
sample /%;; ;E;] NS e e b Fzu 5 g™ R ol w] /o] HN At e /iizzf;
BA 2.17+1.78 5.93+2.38 3.23+1.98 1.2+1.16° 2.63+1.54 8.9+1.67™4 4.57+2.45%
R 2.13+1.72 5.7+2.29 3.2+1.65 1.17+1.23° 2.33+1.45 9] .447bcd 4.33+£2.37°
RA 2.17+1.8 5.7+2.26 3.43+1.98 1.3+1.29° 253+1.7 8.63+1.69% 4.13+2.08"
RBA 2+1.62 5.63+2.37 3.67+2.02 1.17+1.15° 2.6£1.67 8.83+1.72" 4.33+£2.09°
T 1.61.4 6.57+2.18 3.7£1.9 2.1+1.97° 2.9+1.95 9.57+1.65 5.17+3.08°
=3l 2.1+1.54 47+2.1 3.33+1.92 4.23+2.64° 3.8+1.73 8.33+1.54% 4.8+2.48"
L 15+1.25 6.3+2 4.3+2.14 2.07+1.98 2.73£1.91 8.77+1.74 4.9+2.86%
= 17151 5.97+1.92 3.7+1.92 3.9+2.3 3.242.2 9.47+2.03% 46271
$-2 % 1.73+1.53 6.03+2.22 3.83+2.39 1.77+1.76™ 2.63+1.88 9.07+1.74% 4.77+3.14%
BRI 1.67+1.37 5.33+2.12 3.63+1.75 2.27+2.38" 2.83+1.97 7.93+1.74¢ 4.17+2.52°
A 1.88+1.56 5.79+2.21 3.6£1.97 2.12+2.12 2.82+1.83 8.85+1.74 458+2.58




Table 21. 10& B A8 #s4 54 Fd# + £THA (cont’d)
B 2 A= i
system sample S or i Az G 2 <= 7] S <) o] < St Al £ 7] 2 i
BA 5.47+2.06° 7.8+2.19° 7.7+1.8% 5.87+1.63¢ 497+1.81¢
R 5.5+3.04° 8.8+2.12° 8.4+2.18" 5+1.621 4.17+1.9"
RA 5.1+2.81° 857+2.21° 7.87+2.22% 5.2+1.4f 4.37+1.77"
RBA 5.83+2.47° 8.2+2.14% 7.27+2.02° 6+1.39° 4.9+1.75°
T 9.07+1.98" 4.2+1.92¢ 3.97+2.01¢ 10.17+1.26 8.13+1.66™°
A =32 8.8+2.347¢ 4.13+2.1¢ 5.03+2.17° 6.97+1.3¢ 7.6%1°
= 8.3%2.12b¢d 4.47+1.687 5534247 9.93+1.41% 8.63+1.717
AhE 7.9+1.49% 5.43+2.18° 4.77+2.03 7.97+1.43° 8.03+1.25"
- F 7.6+1.94¢ 5.23+1.91° 5.2+2.36° 9.4+1.16" 6.8+1.3
SR 9.63+2.33° 3.13+1.59° 3+1.55° 7.63+1.27 8.3+1.09%
A 7.32+2.78 6+2.83 5.87+2.7 7414229 6.59+2.29

AaBwge Fed, ArAE

DuncanAt&&4 a>b>c>d>e>f

NS(Not Significant)
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°] A]Z% Table 229} zZomn Al
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e

i

"0

K

3

Table 22. €% 65 A= A&

g

0

RiBS1

RiBS1+A.O

RiBS1+B.L+A.O

BL+AO

T 5%, 2w 25%

7, 5%, AL

L A2}

2

3l

Z
Tl

= (=4h), A,

g

100% =

ol &

RA
RBA

BA

]

)
3

) 24 2%

© 6F 2@F=9 7]

o4

BA+=

7he A

g

DE

T=

3l
=

oA 7HE =

oA 7HE v

7h5]o] BASH

g

3

T=

3
=

L=
=

&}

=
2=

}

A 2]

He

Z7pA =

7b=| itk RBAE RASH v}

2

T

(o)

o] F AER

o]/

27t e,

b2

N5 HAF=E

thH(Table 23).
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systemll samplell 7 =F7] Sl <] <> o Ea I [l i il
7] ok
BA 5.43+1.35" 5.88+0.99* 5.2+1.51* 5.35+1.53" 5.61+1.31°
R 4.14+1.61¢ 4.92+1.66" 4.1+1.58" 4.02+1.66" 4.75+1.59°
RA 5.22+1.45% 5.63+1.47° 4.98+1.61° 5.14+1.56 5.18+1.58®
H4=  RBA 5.08+1.57%° 5.67+1.28 4.98+1.53 5.02+1.73 5.27+1.56™
=t 4.61+24 3.76+1.64° 4.82+1.67" 4.73+1.8° 5+1.81°
G 451+1.67°4 4.2+1.66° 4.61+1.65% 4.71+1.78 4.73+1.58"
B2 4.83+1.67 5.01+1.66 4.78+1.62 4.83%1.72 5.09+1.6
AOAAAS B, AR UAe FENOZ AT,
DuncanAt$#4 a>b>c>d
@ F%4d ANES 4JF AE Y
6% BT F 1% W AR F RS 4T AAW AR F ERE Aved vy @
Ahek A3 7P F9kA AR E AR BAZE Ald @eol dEEo] Aujz Vsw W Aol A
gaigiom, b4 AAW Anze FEol A% @l AUNAAY. 2 JEE BN 7}
F e AeE BAd RS g=d vud AfolE Wolw HAW Alm® JEH AT (Table
24).
Table 24, 65 R459) 7hg FAd AR/ 7MY 4908 AR A UE 2 upg
7HE 2 il 7+ SN
1 AN s W= (%) 9 A5 W= HE5(%)
BA 28 27.45 BA 6 5.88
R 6 5.88 R 26 25.49
RA 19 18.63 RA 12 11.76
RBA 15 14.71 RBA 9 8.82
= 16 15.69 = 27 26.47
3l xH = 18 17.65 3 zh = 22 21.57
Rl 102 100 Rl 102 100
® 6F AT A5d CATA A35AA HAEAA 4
BAL ‘ol¥¥, ‘Weldr, worwel e wed R Ak po pAd 3
oM 7HE =2 NER A Hris wden, BAAR] Ve e AR FHAHY,
ThEAERT FEAM PG @ol AEEAAT v Algs} FolHor Aol molA= &
QHTable 25). RS 2AA 7|3 4% oA = ‘Bodolguf 7l =& viez Aex o) iy
we) 344 adEe g de WER A9ndn, Fe dol grhn $9@ LuAEE 7
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vy

Table 25. 63 "B4&9 @54, 444 54 Rk 3 W& (Liking)

CATA sample o i sy FaIh:\s T3kt i
BA e 16 6 13 19 9
ul K9 (05) 31.37 11.76 25.49 37.25 17.65
R R 12 2 9 9 7
Y 59 (95) 2353 3.92 17.65 17.65 13.73
RA R 17 5 13 15 14
Y 59 (96) 33.33 9.8 25.49 29.41 27.45
e 15 6 11 17 10
RBA w5 (0) 29.41 11.76 21.57 33.33 19.61
23 Wl 5 5 15 21 2
= wEe(%) 9.8 9.8 29.41 41.18 3.92
ca RS Wl 4 8 11 16 2
RGN w59 (9) 7.84 15.69 21.57 31.37 3.92
(iﬁi) sample %Y F st WEeh Al v =dalll € dzaes
1
BA e 7 9 13 14 2
B2 (9) 13.73 17.65 25.49 27.45 3.92
R SR 1 7 6 7 2
B2 (96) 1.96 13.73 11.76 13.73 3.92
RA A= 5 11 12 9 5
Hl 29 (05) 9.8 2157 23.53 17.65 9.8
e 7 14 16 8 0
RBA w6 (0) 13.73 27.45 31.37 15.69 0
23 Wl 10 15 19 3 5
= W g(%) 19.61 29.41 37.25 5.88 9.8
. I 6 14 14 3 9
T wlRg(%) 11.76 27.45 27.45 5.88 17.65
Ao et FEMoT X8

1o
H
|
(=)
(e
(=}
wW
“
ot
=)
é
()
()
wW
N
R
™
ot
oftl
=)

Iy
S
(e
S
o
3
ol
e
i)

N

-~
&)
S
=
i
B
e
off
Pfl
CHD
S
—
I\
bl
rlo
off
bt
é
S
w
O
™
Hr
ol
)
i
&
S
()
([«

NS(Not Significant)

- 106 -



Table 25. 6% 4

Z] o \k Z]
CATA sample Rotolgitt | E&oj Z‘f];}d %_2; 25} li 22 Fegolgn
A 15 9 14 6
29.41 17.65 27.45 11.76
4 4 5 12
R 7.84 7.84 938 2353
A A A 1 12 12 8
Qo 21.57 2353 2353 15.69
(Like) oy 13 3 15 5
95.49 5.88 29.41 9.8
. W 17 8 17 8
TE L ana 33.33 15.69 33.33 15.69
- W 8 6 10 10
(% 15.69 11.76 19.61 19.61

Bl 2
k| to

AW Ege HeM
‘o] gltd=0.018,
NS(Not Slgmﬁcant)

(| M
.

B

Jb
Ry

L
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Table 25. 6% ©g°] #s4, 444 54 W= 9 W& (Disliking)
CATA sample Dbl EEGE G EREG Fagt | wzzewt FugRzs i)
BA 1= 2 25 16 2 1 5 3 3
WEL(%) 392 49.02 31.37 3.92 1.96 9.8 5.88 5.88
R W 9 11 34 6 4 1 11 11
5 (%) 17.65 21.57 66.67 11.76 7.84 1.96 21.57 21.57
RA W 2 19 17 4 5 8 6 4
WEL(%) 392 37.25 33.33 7.84 9.8 15.69 11.76 7.84
RBA W 4 23 20 5 7 2 9 4
WEL(%) 784 451 39.22 9.8 13.73 3.92 17.65 7.84
e IR 26 35 9 1 13 1 7 4
S WEe(%) 5098 68.63 17.65 1.96 25.49 1.96 13.73 7.84
. e W 19 23 9 8 9 3 8 5
A WS wegen  312s 45.1 17.65 15.69 1765 5.88 15.69 9.8
o ol =1 B\ 0 . . . .0 . . . .
<DJ'L1;<> sample THU/A el 2w S s o3 st/ o <l AzdE=" A& ok o) & 3ttt
1S11KEe
BA ks 11 9 1 7 0 4 8
W5 2-(%) 21.57 17.65 1.96 13.73 0 7.84 15.69
R 1= 15 12 15 5 1 7 4
W25 (%) 29.41 23.53 29.41 9.8 1.96 13.73 7.84
RA W 14 5 5 10 1 8 5
W5 2-(%) 27.45 9.8 9.8 19.61 1.96 15.69 9.8
RBA W 12 9 9 10 1 5 4
W5 2-(%) 2353 17.65 17.65 19.61 1.96 9.8 7.84
. W 13 7 9 9 3 4 5
S wRg(%) 25.49 13.73 17.65 17.65 5.88 7.84 9.8
HAs IR 12 6 12 11 8 4 5
T R S(%) 2353 11.76 23.53 21.57 15.69 7.84 9.8
AN Eghe BoA, Aaiwge FENoR 2/,
217’=0.000, ‘“Futo] 7FE’=0.000, ‘Al eH8=0.000, 7esr=0.009, TFEXZ-&8=0.035, ‘o] Fest/WAN=0.004, ‘A& FE'=0.002

NS(Not Significant)
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Table 25. 6% A& @4, AAHY 54 =

L=A IRt}

2wl 7S (Disliking)

l oA
CATA sample A=A o]tk - ehot e 7173 o] it} 22 o 34 2 Z 2 =i L
0w 7 9 5 4 4 9 1
BA .
) 5 8-(%) 13.73 17.65 9.8 7.84 7.84 17.65 1.96
N Wl 7 8 3 6 10 9 8
W) 2 8-(95) 13.73 15.69 5.88 11.76 19.61 17.65 15.69
F44 RA EIR 7 7 8 3 2 7 4
g9l ) 58 (%) 13.73 13.73 15.69 5.88 3.92 13.73 7.84
(Dislike) EIR= 6 4 4 8 4 7 5
RBA
) 5. 8-(9) 11.76 7.84 7.84 15.69 7.84 13.73 9.8
. Wl 13 8 0 8 2 1 7
S mRg(9) 25.49 15.69 0 15.69 3.92 1.96 13.73
o EIR 7 9 7 3 3 7 7
2= _
n 13.73 17.65 13.73 5.88 5.88 13.73 13.73

NS(Not Significant)
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1& =
1t><la dolr 7] Y& HAEA dolg e AuA V3% Wb AE o] 8&3e] MFAES
HAlE

o] AsA FatEdar, ol¥ e 542 BA, RA, RBACA ZatA Yelwth &, o8 s #e
A 54%E0°] ¥4 BA, RA, RBA9 & 7|E355 §E3 Z10= fas oz Al 15749
S0 waremi WY, v 29, BU, TEF, ToHAE 4R 5o BEH 5450
e RaEol glov, ol SAEe 4 Ard o aulAe e G4 RAA
FEFE A= Aow s, FHA Ao UeEES ¢ F Atk AAR fREHR T=9
Wit EEE 6% B4 T4 Fehslz Uehdth ava 7EE B4 b we 44
09l RE A 274 &0 wakel e dehy wagn), A2ed, 2o Sol 4ai
paHom, R odF 5450 /L W4o] FAAeR Bolae Aoz udy
Observations (axes F1 and F2: 77.78 %)
! 1
075 s *
05 - * BA
= 3. « REA
05 = T
L]
025 -
F £ f-a.s
E A LBE gz [JE=4k -3 E
8 g 1
-0.25
t0| -15
-5 g é
AT -2 Re T
075
-25
-1 -25 -2 -1.5 <1 -0.5 o 0.5 1 15 2 25
-1 875 -05 025 0 925 05 075 1 F1 (2828 %)
F1 (48.28 %) i
Figure 56. 6 ®H%29 MFA(Multi Factor Analysis)
(4) 48
e EUE ARRE EAF 7]E ®@4<9] BAVE Al Bo] MEEoY 1 thgo® RAS
RBAZ} 717} 1863%, 1471%% A95eS §9 & 5 97 S8 RBAS 4% 713 49
9 OARE BATSOR A% we Hug wolth meld ARl & ofnlwd A4 3

.‘_4

=
| s 2
2S5 Hel RBAY o] RAS RET AE32AMe 7lsAo]l Aty AdHojxn o5 HF
AFor2 AAs] AAFOZ A ZEF T
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A 54 2N (BAEAY)
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°

o
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Table 27. 8% 4 A=l #

olf
i)
J|m
oX,
o

4
)
I+
b

system  sample  APAE st W) gt F3yN reogzyh® o5 g AN
BA 6.27+1.86 5.79+1.95° 7.36+1.37™ 5.21+2.32 5.18+2.27 758+1.84% 7.91+1.84
R 5.61+1.629 5.45+1.549 6.7+2.31° 5.55+2.41 5.06+2.45 7.61+1.85% 7.24+2.17
RA 5.94+1.68¢ 5.09+1.86% 6.88+1.98° 5.21+2.21 5.18+2.43 7+1.6% 7.67+1.58
RBA 7.27+1.74° 6.55+1.82° 7.3+1.79" 5.21+2.3 5.45+2.41 752+1.72° 791£1.77
R L 11.67+1.51% 10.06+2.75% 8.94+2.472 5.06+2.98 5.55%2.2 6.45+2.32™ 7.82+2.27
| 8.18+1.67" 8+2.86" 7.94+2° 5.88+2.55 5.03+2.52 7.03+2.48% 7.42+1.94
A3 11.85+1.56" 10+2.67 6.79+2.43° 491+2.96 5.55+2.76 5.69+2.56° 7.39+2.62

garg 755+2.03™ 8.24+1.95" 7.3+2.56% 5.24+2.59 461263 7244252 7.45+2
A 8.04+2.85 7.4£2.87 7.4+2.23 5.28+2.54 5.242.45 7.02£2.2 7.6+2.03

AqAAAS Bed, ALBARS FENow B/a

Eal
DuncanA &84 a>b>c>d

NS(Not Significant)



Table 27. 8& 1+ A8 #54 54 Hegk + ETHA (cont'd)
system sample Al =1 el o) == gk m] N z2gu of = gFm] " Gia:
BA 6.18+2.98 6.3+2.3%° 5.24+2.05 6.88+1.98 5.15%2.75 7.21+1.93% 9.45+1.87°
R 6.36+3.33 7.03+2.71% 5.36+2.22 6.82+2.21 5.36+2.58 7.42+1 58 9.73+1.99™
RA 594425 6.48+2.37°° 5.27+2.1 6.88+2.1 5.3+2.52 7.03+1.7° 10.39+1.84"
RBA 6.03+2.74 6.3+2.4%° 5.09+2.14 7.06+1.85 5.42+2.49 7.24+1.6% 9.48+1.81°
) 5.42+3.04 6.12+3% 5.3+2.51 7.27+2.07 4.82+2.64 6.45+2.41> 9.73+2.07™
S| 5.45+3.32 7.18+2.26% 4.82+2.24 7.15+1.97 5.33+2.79 6.33+2.07° 9.61+1.71™
A 5.7+3.68 552+3.09° 5.09+2.32 6.3+2.27 47+2.86 5.67+2.29 9.67+2.16™
g g 5.24+35 7554262 5.21+2.69 6.24+2.15 4.94+2.44 7.33+1.81° 11.33+2.01
A 5.79+3.15 6.562.65 5.17£2.27 6.83£2.08 5.13£2.61 6.84%2.01 9.92+2
A7 sample ok A NS 2= mill 7+ m ER=EN u ab Zh e
BA 5.21+2.12% 4.76+2.96 5.15+2.59 6.58+2.41° 5.48+2.8 9.94+1.8"™
R 4.97+1.86% 5.21+3.09 5.21+2.92 6.36+2.46™ 6+2.93 10.15+1.77°¢
RA 4.88+1.8" 491+2.71 5.3+2.68 6.33+2.31"¢ 5.48+3.09 10.45+1.84™
RBA 5.45+2,05 5.15+2.87 4.88+2.09 6.97+2.51% 5.45+2.73 9.64+1.8°
e 5.73+1.74% 461£2.75 458+2.48 745211 5.5242.75 10.21+2.48™
| 4.82+1.94 4.48+2.87 461+2.33 5.79+2.32° 5.55+2.67 9.94+1.73™
A3 5.76+1°"" 87 4.3+3.06 452+3.04 7.09+2.51% 5.85+3.08 10.55+2.11"
garg 4.06+2.28° 4.36+3.13 5.88+3.33 4.85+2.39° 6.18+3.14 11.61£1.77%
2% 5.11+2.01 4724291 5.02+2.71 6.43+2.47 5.60+2.83 10.31+1.98

DuncanAt&#4] a>b>c>d
NS(Not Significant)
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Table 28. 6F & A8 AFW 2 &

AE A &8 ¢l
R - RiBS1
RA - RiBS1+A.O
RBA - RiBS1+B.L+A.O
BA - B.L+A.O
A AR B2 w5 29.1%, AAlF, AL, 4
&g e A w73 15%, AL A 15%, BAF 70%

\ 2 Yester RE 9@ 7a=s Al WA/
&, S/, A3/AG VIR BEFE U v dar #@rbEela dnbr|se B3 7H
S F7EE Y. RAE o8 7|sEeA va w2 e o vvA 7lsE s
M 6% AR S ALE HU7HEa RBAT Als R ANtE s AREH AW s=E
A 57HA YRR @AM UMY we Has YR AR = BEE VR FEoA
T AER WrFEA RS WA/, s/E], A3/ARY VSR e =2 AR
BrrERem, o AvrAQl VSEE 6F Mo T AR UEEtH(Table 29).

WA/ 75 B/Enr|e = oyl 7

system sample Auty|zZE"" FA7EE" L L il
7l ol

BA 5.04+1.63" 5.58+1.3% 5.73+1.28 5.08+1.56 5.34+1.49%"

R 4.13+1.59°¢ 5.27+1.31%" 4.2+1.63° 4.04+1.54° 4.76+1.59°

RA 4.83+155 5.46+1.45% 5.38+1.43%" 4.8+151° 5.28+1.3%

nd= RBA 5.54+1.292 5.66+1.2% 5.82+1.25° 5.46+1.292 5.72+1.28%
AME 494+16" 5.04+1.45" 5.28+1.45" 49+161° 51+1.6™

#ad 5031517 5.03+1.49" 554+1.23% 5.13+1.48% 5.45+1 452

7 4.92+1 58 5.34+1.38 5.32+1.48 49+156 5.27+1.48

@ FUH A5 #3049 AR 24

M FdE ARE FAsE AE A7 AR BAV M =2 WEE UEdon 4
NEE Frrl A 7hg = HE4E H71E Y RBAE & A 19.7%%0] 7Hd 3w A
2 AgstthTable 30). 7H¢ A9 AlRR= 20[#k9 465%7F A5 Re AEgozH

v 7 EE k] Assk AANFS & 5 ALk

N

]_

[V
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Table 31. 6F &9 B4, 444 54 Rk 3 W& (Liking)

T BT = =
CATA sample A3 de IR oo I o/ : I ; ;&;
BA W= 14 11 18 12 11 12 20
38 (%) 19.72 15.49 25.35 16.90 15.49 16.90 28.17
R % 21 6 9 3 7 2 11
5 8(9%) 2958 8.45 12.68 423 9.86 2.82 15.49
A IR 18 13 18 8 7 8 16
5 8(9%) 25.35 18.31 25.35 11.27 9.86 11.27 22,54
RBA IR 19 17 17 13 14 3 29
58 (9%) 26.76 23.94 23.94 1831 19.72 423 40.85
. IR 13 10 18 7 10 9 17
FEE R g (%) 1831 14.08 25.35 9.86 14.08 12.68 23.94
e Wl 16 14 23 10 9 9 13
A TEE wng(y) 2254 19.72 32.39 14.08 12.68 12.68 1831
20l EXE L ik i A3 ER=PNTEY EXER
(lee) Sample —‘—?—EFH %* 71(—]:'701'14' ?"iv"‘/-\-%] ‘:]' Z+ O]'lj[‘ %% 7)_1 ZE]_E]_NS o‘%_q_** giq_**
BA T 28 21 12 20 2 17 9
38 (%) 39.44 2958 16.90 28.17 2.82 23.94 12.68
R SR 15 9 3 7 9 11 24
) 5.8 (%) 21.13 12,68 423 9.86 12.68 15.49 33.80
A IR 23 15 7 14 5 18 12
5 8(9%) 32.39 21.13 9.86 19.72 7.04 25.35 16.90
RBA IR 36 24 10 27 7 32 8
5 8(9%) 50.70 33.80 14.08 38.03 9.86 45.07 11.27
e % 25 15 8 18 11 2 14
HE O wng (o) 35.21 21.13 11.27 25.35 15.49 30.99 19.72
94 SR 28 24 9 14 4 16 12
CEE wn g (%) 39.44 33.80 12.68 19.72 5.63 22.54 16.90
AgEge o HAauns

e 71-eu=0.040, *
NS(Not Significant)

H<&3ty'=0.020, “ZH3HH=0.003, "F-F2=H A FTH=0.003, “F o] 1tH=0.009



Table 32. 6& 7t #54, 44 54 Hlx 2 W3S (Disliking)
v
CATA sample A ERE e EEESSELG . pacty it WG IR
o
BA e 7 37 14 16 5 18 9
58 (9) 9.86 52.11 19.72 22.54 7.04 25.35 12.68
R CIR 9 24 10 11 19 28 19
58 (%) 12.68 33.80 14.08 15.49 26.76 39.44 26.76
RA e 5 34 12 13 5 24 9
) E 8 (%) 7.04 47.89 16.90 1831 7.04 33.80 12.68
RBA e 8 13 11 9 4 19 3
58 (%) 11.27 18.31 15.49 12.68 5.63 26.76 4.23
. e 23 24 12 8 3 23 8
L wmmg (%) 32.39 33.80 16.90 11.27 4.23 32.39 11.27
el i 21 29 10 11 1 23 7
FAA TEE wng(y) 29.58 40.85 14.08 15.49 1.41 32.39 9.86
29l 1 EERED R o] TR e TEY oy
(Dislike) il ERER = e e WA s g WA g il
BA e 4 3 6 19 9 7
58 (%) 5.63 4.23 8.45 26.76 12.68 9.86
R e 10 3 16 15 23 14
58 (%) 14.08 4.23 22.54 21.13 39.44 19.72
RA e 2 4 7 17 3 12
8 (%) 2.82 5.63 9.86 23.94 11.27 16.90
u e 0 11 2 27 3 9
RBA w505 0.00 15.49 2.82 38.03 4.23 12.68
. EIR 7 11 4 16 6 8
L wmg (%) 9.86 15.49 5.63 22.54 8.45 11.27
Sare i 9 5 4 20 6 10
CEE wR (%) 12.68 7.04 5.63 28.17 8.45 14.08
AN =G F24, HLWEge Fefos %73
A2=0.000, "UHF Ao} 59 8E=0.001, “F&3/2H=0.000, ¥ H F/2F=0.003, "UF Fg WA} 9H=0.007, "UF o WALl 8H=0.024, ‘o] gt WAl gH=0.001

e @A ek vk=0.000
NS(Not Significant)



Table 32. 6& Hge] #54, A4 54 wx 2 W& (Disliking) (cont’d)

Ho ko e P Hy Al
CATA sample »};15 E]} A3 AN Ao g %A%LP** iz L i %;Ifﬂ Reay
A o 4 17 8 18 8 12 5
W58 (9%) 5.63 2394 11.27 95.35 11.27 16.90 7.04
N o 17 13 8 12 13 27 12
28 (%) 93.94 1831 11.27 16.90 1831 38.03 16.90
was pa o 9 13 12 14 6 18 12
oo W 58 (9%) 2.82 1831 16.90 19.72 8.45 95.35 16.90
o 0w 0 12 4 33 6 5 1
(Dislike) - RBA 1) ¢ (06) 0.00 16.90 563 46.48 8.45 7.04 141
e o 3 12 8 30 13 15 1
B wng (o) 423 16.90 11.27 42.25 1831 21.13 15.49
e NE 1 14 1 17 6 6 1
TEE L wmng(og) 141 19.72 15.49 9394 8.45 8.45 15.49

AW Eghe HeA, Aanwge FE2A0 313
71Eo] YmAt’=0.000, 'gro] ©@ZF}H=0.000, ‘ThA] Har AX &F'=0.000, “FE2H}H=0.017
NS(Not Significant)
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2. RiBS1¥ ORiBS13¥ & A% #FEA vl 4

B. cereusite] Eold o2 A AH W f8 Starter culture?! RiBS1S o] &3l Az
=339 715

s
s WA #7 Starter culture?l ORIBS1C & A %3 H=Ao #A54 EA 2 7
T A U E 9fE olstofAfrfstael] ot gt WS A HE AEHQd B
AR FE AAEES AR 40~50d FHF 10MES Yo RE HANREA S stHon, VSR ZALE
ThFgE w91 AnAE o2 A7) flste] 20t o HAY 234, 20t ' ehA 247, 1
340750t 5 497 F 969 9] E S EPste] B AES ST
7h AR

BAMREA 2 428jA 73 FAb| AFE Y A 8E Table 333 2t} A2 EolA A A5
H7F & 7P A3 Er 99 RiBS1AE =% 2302 &% 50T, HEAZF 48hr, RiBS1¢}
Bacillus licheniformis SRCM01000275 £33t 01% HEg =4, ol R+B / T&EL%E
50C, & AIZE 24hr, RIBS1 0.1% &3 =4, olst R)¥ ORiBS14 & A=4 25(LEL%
50°C, W& A7 48hr, ORIBS19} Bacillus licheniformis SRCM01000272 &¢3te] 0.1% <3
A=, o]k OR+B / ©a 2% 50T, &a A F 48hr, ORIBS1 1% H%£3 H =% o]3t OR)S
MAs 2 PSS T3

Table 33. A= 4% A=

ol & e
R RiBS1 48hr-0.1%-R (507TC)
R+B RiBS1 24hr-0.19%-RB (50C)
OR ORiBS1 48hr-0.19%6-ORB (507C)
OR+B ORIiBS1 48hr-1%-0OR (50C)
4. 49 2as

gt EA FE Hee gyt ¥FEAXE Table 340 A AS

Aad Alsd B4 54 AEE T e® yiro] Aee e i 2
A= 45 N8 T A6k 8 %7l 43 22 OR+B > OR > R+B > R 22 ey
ok ARk uk Ae Ae7l bg =4 RetE OR+BE o uy A7 SAol 343 Aew uEeha,
ARk o2 uba} guj7p gk 5AS AU glom, e At EEEa EF/F v
Fr'5EA AxE st JEbETh vk 5t A A 7 AR FshA F5kE ORS vt
Ao HAuFgdA EZFH= st v 5Ado] yERUARE 1 ZFE7E OR+Bell H3] <FstA
=AY 28y OR+Bl Hl&l ‘FF/ & vAgn]) 7t AeA =EFE o] 54k A
gk b A% A skl FetE R+BAISE A9 BEE 54 dHo] bE Alme nlE| ot
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Table 34. =74 4% A 5° Az T-HA
S AAA = g3 4% e A NEE g o R 93 ¥ %
P-value 0.000""" 0.000""" 0.427 0.078 0.609 0.346 0.156 0573
R 55t1.6° 5.88+1.74% 45415 3.65+1.66 3.25+1.78 5.23+1.44 5.93+1.35 5.43+1.26
OR 6.9+2.02 6.98+1.93 4.23+1.31 3.9+153 3.05+1.28 5.33+1.47 6.13+1.52 5.63+1.41
R+B 7.3+2.14° 6.73+2.5" 4.08+1.85 3.73+1.83 3.05+1.47 5.05+1.85 6.23+1.58 5.38+1.6
OR+B 8.2+1.44° 8.05+1.48° 4.3+1.45 4.25+1.66 3.25+1.43 5541.66 6.55+1.41 5.7+1.45
g 6.98+2.05 6.91+2.08 4.28+1.53 3.88+1.67 3.15+1.49 5.28+1.61 6.21+1.47 5.53+1.43
AE Teh gk EZ/ZF vlEy Fx gk fia= At} g & ATz s sk sk
P-value 0.348 0.392 0.975 0.992 0.144 0.176 0.263 0.286
R 5.28+1.72 2.2+1.09 4.13+1.67 3.33+1.59 4.28+1.43 3.05+1.28 2.68+1.1 2.78+1.19
OR 5.38+1.79 2.33+1.19 4.13+1.99 3.38+1.64 424179 3.2+1.31 25+1.09 3+1.18
R+B 5.1+1.89 2.1+1.01 4.1+2 3.33+1.46 4.38+1.86 3.05+1.52 2.33+1.02 2.641.03
OR+B 5.55+1.96 2.08+1.27 42+1.83 3.38+1.61 473+2.21 3.43+1.65 2.3+1.07 29+1.15
g 5.33+1.84 2.18+1.14 4.14+1.86 3.35+1.56 4.39+1.84 3.18+1.44 2.45+1.07 2.82+1.14
AE RES =3 745t Ak gt e w5 5] EE o)) T g e g
P-value 0.602 0.005™ 0.241 0.022° 0.262 0.065 0.917 0.279
R 2.6+1.22 3.25+1.55° 4.08+1.86 5.08+1.97° 5.03+1.58 5.28+1.34 5.15+1.31 4.93+1.79
OR 2.3+1.29 41+2.37° 4.13+1.84 5.58+2.18" 4.95+1.72 5.75+1.75 5.33+1.35 4.7+1.49
R+B 2.43+1.22 3.88+2.29" 3.63+1.72 5.1+2.27° 46+1.74 5.75%2.02 5.23+1.82 4.55+1.97
OR:B 2.53+1.43 4284214 3.98+1.83 5.7+2.31° 5.15+1.78 6.03+1.9 5.31.56 5+1.77
g 2.46+1.28 3.88+2.13 3.95+1.81 5.36+2.19 493+1.7 5.7+1.78 5.25+1.51 4.79+1.76
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U T/ H %] g ZH QA Fxr 58] olmj/old HEHIVHES AR TaYA+= A AES AL
Hl @l & =
P-value 0.011" 0.933 0.743 0.249 0.907 0.112 0.127 0.001"
R 2.25+1.48" 3.53+1.89 3.15+1.39 3.43+1.53 2.65+2.33 4.63+1.97 7.73+1.75 5.83+2.06"
OR 9.95+2.28" 3.6+1.87 3.3+1.49 3.38+1.78 2.55%2.06 5.28+2.24 8.03+1.49 6.28+1.87%
R+B 2.3+1.8" 3.53+2.15 3.03+1.72 2.9+1.43 2.7+2.32 5.13+2.53 8.33£2.26 5.8+2.27%
OR+B 2.25+1.77% 3.65+2.12 3.23+1.64 3.241.73 27+2.26 5.28+2.3 8.45+2.31 6.9+1.97"
37 2.44+1.86 3.58+1.99 3.18+1.55 3.23+1.62 2.65+2.22 5.08+2.26 8.13+1.99 6.242.08

» AT WA, A2

x* P7<0.001 P<0.01 P*<0.05

Fge S HA

* Duncan?l 4 a<b<c (5AA #<3 FEut
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(2) AT 4F9 2 A 75X ZA}

Oh A2% 4% 4P N5 B
7 Alad AEwe g Jud P
O o

2 £ OR > R*B > R >

I Table 350 YeEbHATH Ak 7| Z =7}
Elutth ¢]# 7]$%=+ R+B > OR > R >
OR+B o2 H7 HA/FEF 75229 A% OR > R*B > R > OR+B o2 H7} u/dn]
715%° 2% OR > R+B >R > OR > B €92 %7} mpxgto g Az/A7/9eh7kE 715
& RtB > OR > R > OR > B v22 H7IHATh Av7|E %7 =4 H7tE Al5 OR¥Y
R+BE W nW ORAZEE WA/I7ax, ub/dn =7 F7HE A, R+BAIE &

=
@7 E el Ag/AR/AARE7|ZEt A HUME AS 4 5 ddTh
o T

=

+
o)

[
Sy
Lo

Table 35. A= 45 Uk 72% 54 &5 {85y 7ae Hd 2 X-HA
A

/A7
Aed | AwlsE | G@iER | WA/ EE | wahdsEss | Qass
7%
P-value 0.001%" 0.000"* 0.000"* 0.001"* 0.09
R 5.1+1.59" 5.44+1.33% 5.28+1.46% 5.09+1.65” 5.6+1.4%
OR 5.57+1.62" 5.89+1.3" 5.95+1.41" 5.6+1.63 5.67+1.52%
R+B 5.3+1.78" 6.09+1.34" 5.86+1.48" 5.24+1.8 5.85+1.44°
OR+B 4.63+1.71° 5.17+1.53" 4.98+1.52° 4.58+1.67 5.31+1.6"
| 5.15+1.71 5.65+1.42 5524152 5.13+1.72 561415
s AUe e, Hage wPNoR HA
* P**<0.001 P*"<0.01 P*<0.05
#* Duncan?d @ a<b<c (EA% #23 d&qt AL A A
() ER AR 499 AR B4
AR 4%e) ARE B4R T A BRW ARG G ARW ARE 47 154
AdE FAakste] Table 3601 YeEFH AT 7H +3H AlE+= OR > R+B > R > OR+B

= e, A1

2

JAd A

]%#+ OR+B > R > OR > R+B
59 ORE 344%= tf& Algd Hl&) =& vg2 A=A, 7P 4Aqd A
46.9%°] Ayt 7}7to]

Az et R+BAI RO gk 7

HAd A

o 7+
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Table 37. =% 4%l st X5 QA A (Like) RWI1%E(%)

N oew g% prd o sd o wua o 6;?;; ;ﬁi ;];H “ﬂaj G
P-value 0011 0.015" 0.000"" 0.289 0.292 0.079 0.123 0.430 0.406 0.012"
R 18(18.8) 15(15.6) 36(37.5) 41(42.7) 35(36.5) 13(135) 20(20.8) 19(19.8) 33(34.4) 6(6.3)
OR 23(24.0) 16(16.7) 47(49.0) 46(47.9) 41(42.7) 16(16.7) 20(20.8) 18(18.8) 25(26.0) 12(12.5)
R+B 33(34.4) 11(115) 34(35.4) 34(35.4) 35(36.5) 15(15.6) 24(25.0) 15(15.6) 30(31.3) 19(19.8)
OR+B 170177 4(4.2) 20(20.8) 39(40.6) 28(29.2) 5(5.2) 12(12.5) 11(11.5) 31(32.3) 4(4.2)
A A%st Sl gY E&deld Z;dfqb %jjq‘%q ‘{jjzﬂr
P-value 0.314 0.209 0.268 0.655 0.359 0.008""
R 18(18.8) 45(46.9) 25(26.0) 31(32.3) 36(37.5) 14(14.6)
OR 19(19.8) 51(53.1) 25(26.0) 34(35.4) 39(40.6) 1717.7)
R+B 19(19.8) 37(38.5) 29(29.9) 30(31.3) 40(41.7) 21(21.9)
OR+B  11(115) 41(42.7) 18(18.8) 27(28.1) 30(31.3) 7(7.3)

* P7<0.001 P™<0.01 P*<0.05
s 15%01 49 RHlA7t SHE A wAow

=1

Al
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Table 38. =7 4 digk vl 5 Q1 2H(Dislike) ¥1%=(%)

Nm o omuel g AEE % wrze o Zi;j /ffdﬂ °V°§fﬁ 5o sE 4o gn ?;;M
P-value 0.713 0.223 0.036" 0.000""" 0.297 0.218 0.019° 0.404 0.000"""
R 25(26.0) 15(15.6) 25(26.0) 14(14.6) 12(12.5) 13(135) 39(40.6) 35(36.5) 14(14.6)
OR 31(32.3) 8(8.3) 31(32.3) 11(11.5) 12(12.5) 7(7.3) 26(27.1) 34(35.4) 7(7.3)
R+B 28(29.2) 14(14.6) 30(31.3) 4(4.2) 12(12.5) (1.3) 28(29.2) 27(28.1) 16(16.7)
OR+B  29(30.2) 11(11.5) 39(40.6) 26(27.1) 21(21.9) 16(16.7) 41(42.7) 34(35.4) 27(28.1)

= P*<0.001 P*<0.01 P*<0.05

+ 15%01 ] £MA7H SRS AnE WAoR HA
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() =3 4F A&l L8 ATE ARt 5AF 7EE #EA

A= A3 A7 AAE e G AR 54 VjEx #AdS gdstr] 9s
Correspondence Analysis(CA)E 2 A3t 1 #dAd S AdH o=z 3333 th(Figure 59).
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AE2 724 zegdy A5 2 v, 22 dH, A A=A Ve A e
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self-replicating unite] b= A wjiEol, 7|27 ste] Ao A4 AN 1 A3E
A, gene regulation®] 97, central dogmad] 9 59 A+ AIH}E wrEo] Wl
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WA e #A Not associated with virulence | Often confer less virulent phenotype

O F9 AFEo] Ho]F+= phage?l <HAA
(Carlton et al., 2005)¥ W vt 4ol A9
E84 0% FDAT anti-Listeria phage©l
GRAS (Generally Regarded As Safe)
status el (FDA GRAS Notice No. % }ofail

GRN 000198; FDA, 2006) antibiotic - T

<719 2. FDAo 93] GRASE o Wil
A o]l &¥ 1 Y= L monocytogenes

o] &3l HEo] MNP Y8 (1d) phage P100°] 2t&dw] ARz 1} ghuf] A >

resistant bacteria®l| W3t ] 5ol %= phageZE
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o &7l v 2] 3] (BCPS-2 2 BCPY01¥ #Z2 SPO1 group

24

0 ANE Thee AFoN HF
2k '

e A3

<3*1. =7} bacteriophage 2337} AFg>

dA =7 R 718 7ML (AF B-)

Food Standards Australia and
New Zealand

Processing aid= 37}

European Food Safety Authority
(EFSA)

20114 3€¥ | USDA Processing aid® 3|7}

P1007}F -2 &<l

Salmonella phage?] field testE &|7}3}aL,

9 14
2011 1% | Dutch CBG temporary use exemptiong -7

2010d 9€¢ | Health Canada Processing aid= 3|7}
2006 10€¥ | US FDA P100°] GRAS %-¢]

o
!
N
2

O "] oA = EA AMetwre 52 Aolrli= obligate parasite® &57}F ofd thE &
- o

T &5 5ol4ds JHA AFAAAN Felws

=
o
fol
:\_l‘

O o]o] ml= FDAYX Listeria monocytogenesS Alo]sl= HHe|g] L u}x]| S “GRASZA 230l A

NET F UES 2AWS

O dyoz ARAEFS TP ATVEAFS waE 9 54 HAHAA B subtilis 2 B
licheniformis& X33l &4 A &2 o] a4
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o Aelel W FET A

2. Wt E] . WA & o] &3 starter culture 7HEe] AP ¢

=

O

E

o Mo
A e dFs 4

L A T

B. cereus®| 29% o] &

o
lo
i
ol
=2
)
N

o
o
i
rir
=
o
d
o
2
ofl
ol
K
9,

O
v
ol
il
S
)
i
flo

O HHH g e utA= o3 tfdd A=l 54 Adws SolHor AMEAT= Ao

1

Nsetme B ATAAdAe] AR ofolrjol WA

fist Ut 0mn N gonin 10

ol B. cereusito] A A% starter

McP

Terminase
Large Subunit

¢} BCPI01S 3l o]=59 #3

O ol 7lwto g 201193 20129 %] SCI #d2¢ Research in Microbiology$ Food
Microbiologyell +=+%2 publish$t

O HE3F APAFE Folo] B AFAE B cereus’t LEEH O A= HAOZXRE B cereus
7F AAE cultures AT o=2 AR S
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X2 0| d=2|

o ofdlel aye
of o=} WA A

0t ozt

=
54

BCP8-2

BCP901

g, Wmcontrol
mwith phage

-
log .\C’FUIT',L

-

o

L 1 R,
HRRAME R RN

M=ol ZgE
E& BCE MZAZE

Time (hr)

] #ME|

B. cerells froe culture At
U e P& 24

Customized BC-free
starter cultureg

UTEY L uss

<Z1%9 4. B.cereus free culture 37t WH o] 2 E=>

ol@A #ulE A7} A cultures 2 FAE 2ol glglon #s

Mol wHetAE Ao 24
2

3T
2] culture®] A% B. cereus’t AEHA oS AT 5 S

% s v AT Aol AN

O X3t 69| passages

X

o=

R

lag CFUMmI
w a owm o=

-

- I Z = - e} = = < le)
Ave Fot nAE #F ] Wt gle Al a9 5 AJS
Wiotal (no phage] B.cereus {no phage] 84 —" Phage No Phage
® total (phage] B ereus (phage| aicliod e P1 P2P3 PE PG5 PE P1 Pz P3 PG P5 P6

23 B P

P4

Passages

s

PE

u PFU/ml (1% dilutions)

6 4

44

34

| I l I

1+ = X - L.
PL P2 P2 PS  P6

Passages

log PFU/mi

s 3

<219 5. RiBS19] 7wt 2 A Z7kel w

olfg AyAT] AdREEs

T
cereus free starter culture® 7|@slal o] &

Mgom &
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Hzz Ul 72l o3

14 s 4 &%

O ¥ AFIHASE AHHOT Aol i HFNA NHILHAE o[ §F S. aurcus®] A ofol
B ATE oby glE Jom Pm Qa, ok wdAste] ¥ ATAEC Salmonella,

Pseudomonas, Listeria, Cronobacter sakazakii 5 < A oJ3t7] Y3 A+E APl d&

O S. aureus A& 913 U A= ZFvAE = ZAguAFo] Aist= HH LA &
S ol gAY U3 FetE A 2 B WY 58 o] & W 5ol AyPHIL AL

O = AEAY R A BAAME, dHH oA E o]&3to] S, aureus 4ROl oy}

2 falEe HFANA Aolss AFL Seuvils ok A@msA gx 9. ol
@ Fad ol SUTlA ool U AT ARss wrlel Bukste] AFL wE
i - RS e

O H AFRAL AEoA v g L3RS o]&3}e] Bacillus cereusE Ao3l7] s At 43
7F ARPCS} A AAEZ 2~ AN IALG S $8181 BCP’-29 BCPI1S Halslx
ol 59 Falit Ao T8 T &S T4 g

O olgg AFE Tste] & AFZLE vt 2 Fd A B. cereusE AFEA 7= vHE E] 2 91
S B3t 54S At e, AEe weEgedAE A3 Adste] falds AT
F ASS Folstdx, ¢ yolrl LdE = wWHoRHE B. cereus’t AAE culture
5 Ao A dA olE g Her AEste A5 PETORZFH Ads W
o} x&atal U (1H)

BCP8-2 BCP901

g. mcontrol L. JoPray
mwith phage

LU D T

| ]
]._‘ . E¥
= MER o] 28] L E
/' o2l
=]
1 4
m
04
— ! Time (hr)
HIE 0|83 F4 Hr=o] THE B. cereuss free culture 4A Custtitmlzs::uc _'orl“
Ed BCE MEAZE U 0)4E 2E BM i : :Lcm . re=
x| #z| 12SM Y 4z

<1¥. B.cereus free culture B2t WHo A E>
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O olF 7|dtow 201193 2012-@ %] SCI #3¥<2 Research in Microbiology®t Food
Microbiologydl] =% publishé}oﬂl “‘BrH g oA E FEATSR Fiste Al
Aolg A= B o]F ol&ste] FalMTs Aot WY ‘Yt esAE o] &3
frafAldo] AARE dE GaAFE ~EEH AAH Ax By 59 55& 9439+

24 =9 9+ €%

O Bacteriophage €&l digt #Az A4 &
)

A At AAAQD FAA AR} AFE SR sHEt bacteriophage% o] &3 M Y
2% (phage therapy)oll W3t A7F Aol daxa Yo, A A AR E
W og 11 Y= A WA 3 siZM O 2 phage therapy (biocontrol) ¢}

endolysin (lysin therapy)ell gt #A4o] x5 o A+ projectet WE =o] wid F7tst

0] o
Al =

O Bacteriophage ©]-&2] o4

2t Gt
A AAHer ofstyt F]l, AEQd O el A3 A Ay Ea vk 53] 2006

d 89o= v U @=9] venture 719 230] FAMEO| LX) Listerias AATE F
A+ bacteriophages 7I&¢ste] m= FDA 37l & AEE Hddo]l HIsya A&7t
A% Q. (Federal Register of August 18, 2006, FDA announced that it had approved

the use of a bacteriophage preparation made from six individually purified phages to be used
on Ready To Eat meat and poultry products as an antimicrobial agent against Listeria

monocytogenes)

O BacteriophageE ©]-&3F t}3t application

ol A A el Felo] FA ergko} 9 Soviet Georgiadl A 7] A el X Z7) ¢k HE
Hdte] W3t phage therapy”l ©]8% . oo et 7| =AFZ moused] P YA o PE<t

circulation¥] ¥ A phage mutantZ screening 3dtil #A3 A7 HEEHAS (Merril et al,

1996). H=3F bacteriophageS ©]-&3to] E. coli O157:H7o1Y Salmonellast 7o) 7}l 23}

T A JhEL9Es #aATIEe Adel v Rasa e (Atterbury et al, 2007,

Raya et. al. 2006). = E. coli bacteriophage®} Quantum Dot2] nanocompexZ ©]-&3F E

coli®] rapid detection system©] 71¥E At (Edgar et al., 2006).

r]

O 9WHgLLHAAE o &3 S aureus Aol AFAE pubmed searchsE: E3 (“S.
)

aureus’, “bacteriophage”, “food”®] search o] ©o]&) 144749 =& & A=t o

T AFd dHYgeHdA AAE AL AFE 4 A= R, 1 9 S aureus
7+ 83 E 93 phage therapy % endolysing ©] &3 S aureus Ao #H =%
o] &l =AU
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A7) %0 R = ETE | Alenn o
T [ Funsd eque [avraye| FEFE
e AF FAE o] &3
el AdT= ZHHE
AFAE0] R3Pst 9o
A AERAFAE (7 orsel duse Ao
AL 93 A Bacillus cereus®| ™3 AT
HE AR A9 g gy 20 20 50 L o]e wud AAY
B f2 starter }
cultured] 7)) ATAHELS ARPCY A
€ "ol B cereusdl Eo]3F
W2 E B AL B

- 168 -



e

A3zt dHd o U

0Ql

00

I=|
[N
i

1. d7A45 2 794

BCPS-2  BCP901

ucontrol LR,
NN AAY A A

awith phage

- . Time (hr)
Hi= 01432 34 e B B. ceraus free culture A e e BC-{oreo
EEI Bcg ‘k}uﬂ‘}‘-l;lE E—é ﬂlﬂg Eé EA{ starter Gu“ure—l
o) #a HEs4 U st

H

B.cereus fiee culture At W o] m2l

O AEHAF= 2 " o3t EYrAES o|&3d] Hart Agyez HAnAAES Y
=E WE § JAY B cereusit® 2.Go] FHE PR B cereustt Eo]4

o7 AAY HAFY starter culture e AEFFo HFo o] & ¢ IY&

3] starter culture

O bt 59 F #A2 =(GB)= ol &ste] HA mAES] T4 (05-10 L)
O Beadbeater 2 Ultraclean Soil DNA Isolation kitZ ©]-&3} total genomic DNA2] =4-£ ¢
O 16s rDNA sequence? %2 ¢3 PCR
- 2z o] (338f - CGCCCGCCGCGCCGGCGGGCGGGGCGGGGGL
ACGGGGGGACTCCTACGGGGAGGCAGCAG and
518r-ATTACCGCGGCTGCTGG)
- 4% 5% 30 cycles (4% 1% 52% 1+, 72%, 1), final
extension 72%, 10%
O thekst vjx|ol A A3 nYES Ao 2 DGGE(denatured gradient gel electrophoresis)
A48 B3 v A E 7 (microflora) 49
- 20-60% gradient
- 8AIZF = 16413 Z2EEF o] &
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- Ethidium bromide staining

O TSAE o] &3 374 59 =4

.

Bs ATCC 10113
Be JCMEAS2

o rtEra il P haoge

Be ATCC 14579

Lo |
—
—
-
_—
[~ ]
e
—_
=
L
[ = =]

i)

A A9 vz 8 B. cereus free starter culture (RiBS2, RiBS3)¢] 7l

>

O =@ollA 2001 7] o] del v 7l Bz AE +F

O B. cereus free starter culture A2FS 913k theksl vhg 2] @ 91%] 9] #H A combination¥ & A~

A Frwe AP SA)

- SAA geld AH wAE ol gete WA

- A BRI ATk WA e] FhoEs o

- ol7]e] WA 4FFo wheE oA (1-1, 8-2, 901 E 22-1)& Z+7F 107 pfu/ml2 A
% 3750 A 8-10A] 7+ Wik

- MYP<®} B. cereus selective agarE ©]83}9 B. cereusE counting

- TSAE ©]83}9] total aerobic bacteria counting

- B. cereus free starter culture’} 753 @ MZES5S fatoz 9o WS o] &

s

sl

Z 59 v g 29X (BCP8-29F BCPIV1)EE B. cereus free starter culture?] A4ho]

7ts3A] 5 Fol
Ao ® 9o urale

- B. cereus free starter culture’} 7}&3k 2z AMZ &

o]

&3t

2l S
1ZH9 98 232 (BCP8-2 T+ BCPI1)WFC. 2% B. cereus free starter cultureiﬂ 23

ake] FhsA Bl

-2 FF v 1 79 HYLIHAAE 0|83 B cereus free starter culture?]
74538k combinationg ©]-&3te] 10" 10° 2 10° pfu/mle] theFst uhe g 2 514 9]

AEete] Ha vHenx e FEg el
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O P1 sample®] #4

- 9o HHS Ea Ae¥Hor F=u9 B cereus free starter culture(P1 ©A))E o] &3}

Aars A x(37-42%, 48*72’\]{} Hlj <)
- P1 samples ©|&3}o] 9o WHow DGGE #4
- o] w BrH Y uAE ZiﬂS}X] 22> AMES controlZ ©]
O B. cereus free starter culture®] Alt] wi<F 7]& 7EH(P2 9]

(Microfloradll % @o] & o 3] nj4=2] AA)

&
<
T

ste] Hl

A

o

=

- QoA FHE B. cereus free starter cultureE ©]-&3te] oA AAE wiAo] Ah »j

%

- o] w 10¥1(10% inoculum) % 100W1(1%) 24 wj5 o]-&ate] HE F 8AIZFAA 10A13F

Hj <

- Aol Aol we mAgmite] MaE DGGEE Fol mUEsn H4 Adud 54

TFE 737@

O P13} o] % passage® microflora®] ¥3} WU E &

- Beadbeater % Ultraclean Soil DNA Isolation kitE ©]-83F total genomic DNA®] <<

- 16s rDNA sequence? F*S 93 PCR

=

-3 g} o] 1 (338f - CGCCCGCCGCGCCGGCGGGCGGGGCGGGGGCACGGGGGGACTCCTAC

GGGGAGGCAGCAG and 518r-ATTACCGCGGCTGCTGG)

- 4% 5% 30 cycles (4% 1% 52% 1%, 72%, 1%), final extension 72%, 10%

- Pyrosequencing 412 &3t 1Al & (microflora) &4

O P6E o] &3 Hade Ax H olg EAEAY
- P61 mlE 10-100g2] &< Fo HF & 37-42CEoA @&
- oA wEE L

- B. cereus?t +& ©rH| 2] 2 34| counting

A
—_

g 3 2

o RiBS © & WF, 14 % 8% AEe v

A

O At W, 8 2 #JF] AFY e HA-F AL FA
O $oA Aie g Z % DNAE &1
O 16s rRNA sequenced based DGGE analysis

O Pyrosequencing 4]

2}, Bacillus cereus WYH| 2] L9} 2] #2] 9 EA &4
O HAI =FAM B. cereuss AHEA7)+= HHH g L 9kA] o] g
O

Liquid culture %)

O AA WAl A B. cereus®] T2 Asles <l
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O Inhibition of B. cereus in Liquid culture 232 Overnight 3 <= 1% inoculum®Z TA
brothel HE3F & oF 3417 & o] 10-10° CFU/ml A% =238 w 534S tp%s MOI
2 HZEshd ?_FQ] A&

A\
o
off

r:u
B
2

| =ae S v Evltk MOI=0,00012 #A]& HEe &
H PFU COUHtll’lgE O]»Oq free phage-—A Z—X—] 6]—

O Adsorption study+ <A 3

=

A4 E 2 3Fal supernatant=

)
ol

2. 438 2 29

Wtatal (o phage) Bcereus [no phage] 8 o——— ] Phage No Phage
® PFU/ml (10% dilutions) P1 P2P3 PS P5 P6 P{ P2 P3 P& P5 P8
W otal [phage] B, ereus (phage) = . PFU,’mI [l%dl\ulloni]
0 . & . 1
s i com ’ 111
s & "
7 T T | L] ] u -E 5 - -
= z g -~ \
: 25\
B g 4 - = B
o’ - - %
2 3
‘ i % X
3 2 ; =S
, E4Y
L - - e - - --9\
1 o - = — - e - e ————
P1 Ps Pé _— - e T e ——
Pt [ [} B ] ] 2
Passages Passages

RiBS1¢] 7k 9 A F7tol] & vAE o5 W3l

B2 E Ayt XE AS B cereus® F7F 107 CFU/mlo
[e]

o
o2t 3x] A culture®] B3 B. cereus’t AEHA ¥a& AAL F U=

O © obrh ol FulE HA7}F AeH culture FHFolE Aol7h glRlow, BeHoR
= A nA YR Aol doE

O X3k 69 passageE A= B¢t nAE #F2 W37 gle AL #Fad £ JddS

O o]#st AMyPAFo AyYEES dHygozr E JAAdgqA= Ao #
B.cereus free starter cultureE 7|Wslal o] & o8& vy &3t AdFHF/FAE 7l
Ak gk

7}. RiBS1 2438 43}

(1) =3AY9 #8 £ RiBS19 dFAN L =ZAZFIAL TF
O v} volume?} inoculad] ™ RiBS1 P69 total bacterial counts 2 B. cereus counts

- RiBS1& ©] &% et &7 AFe /Mes A g8t A FASE/FAT T2

- RiBS1 starter culture®] & A] EAAEAS 98] t s volumedt 01% E+= 1%
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inoculum =& o] &3t P65 A4

- RiBS1 P5& o]&3] A4te RiBS1 P62 4% dAdoz 5-10 x 10° CFU/ml Hx2
total CFU countE® YEFWHA (L™ 1)

- 10 ml, 100 ml 2 1,000 ml¢] ZHeA Zolde Hdd 4 gldev, 500 mle 4% %
Aoz e total CFU countsE YWEFWE(ZH 1)

- 0.1%¢} 1.0% inoculum< @2 vjdet 2= M= Aol 7t Yl &<l

o

-

- o33 AHNES E) vl volumed} inoculumS total bacterial countoll &Fo] flo<

ke

1.5x10" 0
’E [ Trial 1(CFU/ml)
E M Trial 2 (CFU/mI)
© 1.040'
t
=
(o]
(]
© 5.0x100°
[
3
- o
(WY v
m S Si B

Culture volume

a9 1. %% volumed inocula®] @& RiBS1 cultured total bacterial counts

- %3 volume % inoculum®® F24¥ RiBS1 P69l A%, BE MZdA B. cereust

[e]
HAE=E A &kS(detection limit, 10! CFU/ml) (& 1)

¥ 1. ©%3% volumeol A 5213 RiBS1 P69 B. cereus counts

Trial 1(CFU/ml) Trail 2 (CFU/ml)
10ml 0 0
100ml 0 0
500ml 0 0
1000ml 0 0

O #l%F volume® inocula®]l ™WE RiBS1 P62] microflora &4
- gFet 8l volumed} inoculaolAl AAFE RiBS1 P62] microfloraZ 16S rDNA sequence
7|Wo 2 3 DGGEE o] &3le] 4
- Gradient gel& 10-60%= AZFsl3iar, 60=oA 11A17F 2] & ethidium bromideE ©]-& 41

1
=
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- sgdon Fuy ATs5

X DNA=ZHE MoBio Soil DNA isolation kitZ
01§38} total DNAZ ZZa}d, o]

o]-8-3}e] 16S rRNA2] sequence amplification(Z21% 2A)

A)

a9 2. (A) AIE2Z5E %% DNAE o83 16S rDNA sequenced amplification. (B)<}
(C) (A)AA &#v" AME9 banding pattern 42 93 PCR productE 10-60% gradient
gelol Al DGGEE ©]£3l9 4. 1, 10 ml total volume (0.1% inoculum); 2, 10 ml (1%); 3,
100 ml (0.1%); 4, 100 ml (1%); 5, 500 ml (0.1%); 6, 500 ml (1%); 7, 1000ml (0.1%); 8,
1000m1 (1%)

- 16S rDNAE 7|5t =2 3 DGGE 4 23, volume®l| g#§lo]l 43 DGGE banding
patterns Q1&g 4= QS (2¥ 2B, 20)

- 3}t inoculume®] ¢]3F microflora®l M3E S-S Feldd = AU (2d 2B, 20)

- olg 3 A5 RiBSI P69 tf@FAate] uj&

gHelgt Ao starter cultureZ ©] &3 FFAES ¥4 54 A e
A

£ starter culture®] microflora’} <A 3}A

o

O #9H]4 RiBS1 cultureE =3 &Hol
- 919 EAE Fall RiBS19 54¢] vl volume¥} inoculum Zz1el 3ol §l&&

| wel =% FRolA a3 RIBS1IE 83 dnbsE Aitete] Al

s &
H

A9

_l {

- o

2
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(2) RiBS1< | &% #F, &%, 1139 2E T vld= o4 EY

O DGGEE ©]&% RiBS1 W59 2a T vAE #3429 3)

- (RiBS1 “RY), (B. licheniformis + Aspergillus oryzae "BA*), (RiBS1 + Asp. oryzae
"RAY), (RiBS1 + B. lichenitormis + Asp. oryzae "RBA®)

- 1569 = 2Hx

- 3Y9(F3), 94(F9), 2 1542HF15) WFE=&

16S rDNA sequenceE 71WFe.& 3 DGGE #4415 913l 16S rDNA PCR amplification(Z28 3A)

- PCR product® Gel extraction ¥ DGGE &4

- s vAE A BAGe] WS {4 banding patterns 2.

(A)
R BA RA RBA
A, A A

.Y [ A \ [ ) [ \ [ 1\ M

F15 F3 .F9 ,:FASF3 = F15F3  F9 F15
RBA

I 1 Yo * [ 1N A |
F3 F9 F15F3 F9 F15F3 F9 F15 F3 F9 F15

I3 3. DGGEE ©°|4% RiBS1 W39 23 F #AE FAEY. (A) 16S rDNA PCR
amplification. (B) 16S rDNA sequenceE 7|¥te 2 % DGGE £4. R, RiBS1 #7}; BA, B.
licheniformis + Aspergillus oryzae; RA, RiBS1 + Asp. oryzae; RBA, RiBS1 + B.
licheniformis + Asp. oryzae). 39 (F3), 94 (F9), &£ 154 X(F15) HF AZ
O Pyrosequencing= ©]-83F RiBSI1 starter culture®] "AE 34
- WA RiBS1 P39} P6 M=% 2] microflorai= Enterobacter spp.7} 714 %& HES 24
3} AL, o)l 5 Escherichia spp. 5°] 71 F1& WtS(19 4)

- B. cereus= PEHA &S

- olo Hka} Fodt Ho = AR EE Bacillus spp. S AEEHA

&2

o) o
s
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100

95 W ETC{ < 1.0%) B Pantoea
80 U Leclercia B Citrobacter
85
=y __| Erwinia B AKIU_g
=
& B Escherichia B Bacillus
- h —.
o |70 B Entercbacter | | Bacteriauc_g
_§ :: B Tatumella [ Roseateles
g 55 | Pasnibacillaceas_uc B Entercbacteriales_uc_g
g 50 B Racultelia B Alkalibacillus
g 4o B Vibrionalea_uc_g B “anthomonas
- 40
E oE || Paenibacillus B Samscnia
& 20 " | Pectobacterium B Yckenella
2 B Sphingomonas B Salmonella
T: l Dickeya || Enterobacteriacens_uc
10 B Evaingella | "] Buttiauxella
5 | Cronobacter B Klupvera
0
358 P B Kizbaiella

" 4. RiBS1 starter culturel O|M=2 =&EAM

O Pyrosequencing= ©|&3% RiBS1 w9 @& A E FEEY

- 19 6049t o] #1H]¥ PCR productE pyrosequencing% Eolo] 4

4

td

E AWZ =AM Bacillus spp.”F AA read 7Fe-d] 95% o] =FX| st

- olg @ A RiBSI AAS] VAR FARN(IY HolA e Avbsh wawsw o)
wehe A

- =, °HZ RiBS1S T*Ast:= vAE Bacillus® FAo] wWl$ dogte wFo dg

Astoll A 2o 28 FA4 ol AAEIL Bacillus7t FRadow 4TS
HojFe dad

- Bacillus spp. & B. aerius7t A read®] 70-75%% *A|stal ANSW B. lichenitormis7}
1 HE wEs

- B. licheniformisg 7d7}+8 MENA+ B. sonorensis7t A=A g2 whal, @4 &
AMZER A RA A= B. sonorensis7t WA= Q5L 53] 15924 2

A8 A9 wke

EN

- B. sonorensis 9|9 AH}EL BE Ay LolA ¢ H]=gS Feldh
- o]yt A= Ao BEVF AT AdEgle] wlg FAFES HoFa glow F3

o] 9 Qs Ao g A

)

o

=
=

ot

=] -
Shelak= Ao

Mo
35
>
bl
ot
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Spec

S

B H T H A HERERE

Propostion

W oE W& &

=1

es
|||-|d

15
10
H]
0
RAF3 RAFY

CF3 CFd

RAF1S CFI5 RBAF3 REAFI REAF1S RF3 RF9 RFIS
Zample
B Evc( < 1.0%) I Bacilus licheniformis B Bacilus aerius Bacilus sonorensis 2] Bacilus anthvacis group
D Bacillus mojavensis group . Enterococcus durans . Bacilus thermoamylovorans

a9 5. Pyrosequencingg ©] €3 RiBS1 WF9 &a F HAE FIAEA. R only, RiBS1
A7}, C only, B. licheniformis + Aspergillus oryzae; RA, RiBS1 + Asp. oryzae; RBA,
RiBS1 + B. licheniformis + Asp. oryzae). 34 (F3), 94 (F9), 2 154 x(F15) W+ AE

- oo st AH o 2= B aerius?t B. licheniformis®] 16S rDNA sequence’} A= wf-$-

FAFaL7] wEQ AR AR E(1E 6)
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E';My:ml: Download -~ GonBlark Graphics [Nstancy wee of rosulls Q
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-8 ; T T e — L OITB4 100% 0O 100% HCAang
T Easlis Schenfonme anm BAE- 1530 155 ibovemal ANA SunT. skl ssunce ITRE Z7E4 oo% . D0 O0%  pFSiAiRld
I Backus sanus stran BES23 1965 rbcsomal BNA gene. pirtisl sequmis 2745 2745 9% Q0 99W HOMEITY
T sl kchanformn shmn PRWCIedd | 165 rbosomiel BHA g gl stossnce 2745 2745 9% 00 99 HIA0AS01 Y
™ - Bapin chondpons s5nn ACO1 163 ihosomal RA gone. parol sequencs AT4E I745 O&% D0 99% DN
T Bl icheniome st S5 3131 165 iaemal BHA Q00 Rarmal Suendy I 24 %% 0D 99m OUIBENTY
™ Bacii fchonon simin BORG 1AM 155 rtxmonal BNA gene. pa 43 43 98%. 00 99%  EFSI0N)
I Baoiu ichendorme: 99454, comphite ginome 241 19831 98% DD 99N CPODUA
T Bl kb : A4 I 98% 00 99 EUTIReN
T Bt s O4:1 165 ribusoml BNA gune. gartial seguancs T4 BN DO 90%  DOSIEEIN
I Baotas ichernsome san Wl 165 bozomt AMA gere partal seaumncn 741 740 8% D0 99 AEITIEM
I Baoiyy kchanforms siepn SAR- 1111 195 nboscrsyl ARG nane. paal sequence 718 2 9% 00 100% wESISISDA
I Basis bohs m i (LT 1826 165 nipoporml ANA nong, pamal Secusncd ITIH 273 88% 00 100% pESySrand

1% 6. B. aerius 16S rRNA sequenceE ©]-£ 3 blast search 23

O Pyrosequencings ©]-&3% RiBS1 ¥4%¢E F vAE +HEHY

100 ‘J

Proportion
wn
[=]

5
V] = s —
RiBS1 Deonjang R1 RiBS1 Deonjang BA1 RIBS1 Deonjang RAIL RIBS1 Deonjang RBAL
RiIBS1 Deonjang R2 RiBS1 DemjnngSBAZpl RiBS1 Deonjang RAZ RiBS1 Deonjang RBAZ
ample
[ Bacilus asrivs [1] Bacillus lichendormi [ Hal bi ]
M Bacilus i |7 Ent durans B Pediccoccus pentosaceus | ETC(<1.0%)

a9 7. PyrosequencingS ©|-&3% RiBS1 8% 238 5 "AE I ¥4 R, RiBS1 A7}, BA,
B. Iicheniformis + Aspergillus oryzae; RA, RiBS1 + Asp. oryzae; RBA, RiBS1 + B.
licheniformis + Asp. oryzae). BE&°l& €9 12 052 2& 1253 AE

A =)
e

e

- RiBS1& o] &3 ®olA of 700F o]4e] mAEEol

- RiBS1& o]g3t wHA MIZoAH= F LB IFOl B aerius, B. licheniformis,
Halanaerobium alcaliphilum, Tetragenococcus halophilusit ©.% FA1% 131 whg %79}
HEer)o mAEagel 2 Wk A (-

- RAE TN Hax7|oh= 24 a5V B, thermoamylovorans 5%y E. coli
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group®] 2% % Y- (1H7)

- BA Ag3% RA Ao wax7|eh dasri= d o7t IS (2”7)

- g2 Aot 24 RBA A ddAe waxv|e wa$r]e B, subtilis group
2%0] LHH(1HEY)

- RiBS1WF #7FeE Aol A 49 mAES] F/77F 7 Bk (297

O Pyrosequencing< ©]-&3 RiBS1 7H2d g 5 vAE F+HEA

Species

100 ‘

85 |
90
85
80
75
70
65
60
5 55
'gi 50
a 45
40
35
30
25
20
15
10
5
0

RIBS! Ganjang A1 RIBS1 Ganjang BAI RiBS1 Ganjang RA1 RiBS1 Ganjang ABAI
RIBS1 Ganjang R2 RIBS1 Ganjang BAE RIBS1 Ganjang RAZ2 RiBE1 Gamjang RBAZ
B Tetragenococcus halaphils "] Escherichia coli group Halanasrobium alcaliphium B Bacilus asrius
@ c [l chromohalobacter j W Bacilus lichanitormis W ETC( <1.0%)

29 8. Pyrosequencing< ©|€3% RiBS1 7+ 238 F5 #AE 34 R, RiBS1 #H71; BA,
B. Iicheniformis + Aspergillus oryzae; RA, RiBS1 + Asp. oryzae; RBA, RiBS1 + B.
licheniformis + Asp. oryzae). 12 073 2+ 1253 A&

- RIBS1& o] 83 7+ MIZoNe= F WaH 07 Tetragenococcus halophilus, E. coli
group, Halanaerobium alcaliphilum, B. aerius® 2% w37} 2ol w}
AL e WstE AR A HHE HolA= F(LHY)

- RA g]toll A 1 E?— Jol F W& o2 E coli group®] A EH1™E8)

- BAxX g 7ol = wart g wet = & Tetragenococcus halophilus7t 2~
Y ASH9 3 E. coli groupO] 19% <=7+ (1+8)

- RAX g 7toll e i x7|o F 2Eito] B. aerius, Tetragenococcus halophilus,

B. licheniformis, E. coli group@ <t @33 7]de F+ L3702 Tetragenococcus
halophilusit©o]  2A8+H 3 Chromohalobacter canadensis 10%, Chromohalobacter
Japonicus 3%7} 49, (Z198)

- AAASZ RIBSIS o]&3 M AZFolAs BAAHTS A3t yA] A gltol A

ETC%(1% mwvte] #5)7F Ea7F 1ol wet v o] aste=g nAlE 3o
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1. ORiBS1 #3243

(1) 771 H&& ] &3 ORiBS19 AL & SHEH

- #HZ 10g%} 5% ground bean broth (GBB)$} &7 21, wurelg] .9tx BCP8-2(10°
PFU/mD& ™ 2A13ake} ¥ o 3 10A]5F vl @R (P1)
- P29 A P6E =71 98 1% inoculumS GBBoll ¥ i 10413 vl ¢
- 7} passage "}t total bacterial counts®} B. cereus countsES 22l
AAH o2 v e QA Ay v At A total bacterial countsi 107 CFU/ml
Fos AR AL AT Abold Aol= g+
- B. cereus counts¥ WA 279 A 10° CFU/mI o] e & EA st o, vhe gl 9 9=
A7) 4 P24 “not detectable”(10' CFU/ml) &F2.2 74
o

- B. cereus® 73% passage’} Aol wu} AE&H o7 WAL e

O ORiBS19] passage®] ™W& microflora®] #4(2d 10)
- ORiBS1% PlollA] P67+ A4t
- 16S rDNA sequenceZ 7|8+C 2 3t microfloraE® DGGEE £3] 24
- g x5 A2ty B]A 2 E-S passageol] TAIGIO] w9 FAFSE banding patterne 2.
- dElg e ubx] At HiH g ol A 25 PANAEE microflora’} 9FE38 HS EQ1s 4= S
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mNo Phage = Phage

I

a8 9. vH 3 3% BCP8-2& o] &% #7)
s WA H# B. cereus free starter culture
(ORiBS1)9 4

e |

log CF WmI
- ] s I wn =
I
’a"a- _I
| |
{
I
[
|
| T
-

» -1 ] » B ] »
<& g & & EF & S e E Y
& & ® & & &
P1 P2 P3 P4 P35 P6
No phage Phage

Pl P2 P3 P4 BSF6 Pl P2 P3 P4 P5P6

— N — —

— B ' 23¥  10. ORiBS1¢9 passaged ®&
g ——=——— microflora®l DGGE #4

T — —
— e —— — ———

— — —— —

(2) «3A9 ¥& F3 ORIBS1¢4 WFAY 2 &FFFI A T+

O B volume} inocula®] W& ORiBS1 P69 total bacterial counts % B. cereus counts
- RiBS1¥} w3742 ORIBS1S o] &3t thekst AF 2% /s fsiAde di=FagLt
Al FEEAARTAIE T4

- RiBS1 starter culture®} #Z& Z7A o & ORIBSI starter culture®] AL A] EA]EA]
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S 98 ©¥e volumedt 0.1% EE 1%  inoculum 7S o]&3le] P6E A4t

- ORiBS1 P5& o]&3] A42t€ ORiBS1 P62 4% #Hit 4.6 x 100 CFU/ml A%9] total
CFU countE YetHA (24 11)

- RiBS19] ZA-9(¢F 1099+ th27 ORiBS19 total bacterial count’} 107082 Atz o=w
AA Y&(2d 11)

- %3 volume} inocula®l] W& total bacterial count® & ¥t A

- olggt A#ES F3] ORBSIE RiBS1# mh7EAZ vl volume?t inoculum-  total
bacterial countell g3Fo] §laS <<l

o

ER Trial 1
E3 Trial 2

log CFU/mI

Culture volume

29 11. %3 volume} inoculad] W& ORiBS1 starter culture®] total bacterial counts

- T3 volume ¥ inoculuml® F24]% ORiIBS1 P5o] A, & MZoA B. cereus
A

[e]
AZ5 A ke (detection limit, 10! CFU/ml) (& 2)

¥ 2. B%3 volumeol A F4]38 ORiBS1 P59 B. cereus counts

Trial 1(CFU/ml) Trail 2 (CFU/ml)
10ml 0 0
100ml 0 0
500ml 0 0
1000ml 0 0

O ORIBS1 P6E o] &3 H=4 Ax=(1d 12)
- ORiBS1 P6 0.1% % 1.0%%E °]&3sto] =4 A=GOEAA 24, 48, 72A13F vl <)
- BOEQ ok Z Ao Al A 7to] Ao wi} exopolysaccharide®] <%ko] F713tS S<to g
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3% 12. ORiBS1 P6 1%E ©]&& A= A=x. (A) 2443, 50%; (B) 4843, 50%; (C) 72A3t,
50%.

(3) ORiBS1& °]&3% HWF, 9%, 3% AF "= = £4

O ORiBS1= o] &3 w5 A& vAgE 4 &4

ORIBS1 meju sample

OR BA ORA ORBA
A | A A
i ; e l T i i )
B F6 F9 F12 B3 F6 PO F2 B3 F6 P FI2 B3 F6 F9 FI2

1

% 13. OR only, add ORiBS1; BA, B. /icheniformis + Aspergillus oryzae; ORA, ORiBS1 + Asp.
oryzae; ORBA, ORiBS1 + B. /icheniformis + Asp. oryzae). 3day(F3), 6day(F6), 9day(F9) and
12day(F12)

O DGGEE ©]&3 ORIiBSI "5 && 5 "AE {84
- (ORiBS1 “OR"), (B. licheniformis + Aspergillus oryzae "BA"), (ORIBS1 + Asp. oryzae
"ORA"), (ORiBS1 + B. licheniformis + Asp. oryzae "ORBA")
- 129 st #®

- 394(F3), 64(F6), 94 (F9) & 12¢2H(F12) WlF55 M=

(e}

i
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- ORiBS1<&
3l banding pattern=
Z

g3 el wEv)zte] AuHoes gomm wExveh WEIF

MFe w

A}

o] g3ste] W= WFoANE g x|} Bagdv]e BAGle] DGGEIA]

(<)

o

AC;

Proportion

45
40
35
30
25
20

100
o5
90 |
85
80
75 |
70 |
65
60
55 |
50 |

15
0

ORIBS1 Meju BAI ORiBS1 Meju ORAI ORiBS1 Meju ORBAI

ORIBS1 Meju OR1
ORiBS1 Meju OR2 ORIBS1 Meju BAZ ORIBS1 Meju ORAZ ORIBS1 Meju ORBAZ
Sample
I Podi Ht toc lactie [7] Entsrococcus durans M Leuconcstoc mesentamides proup || Enterecoceus fascium
[l Escherichia coli group B Leuconostoc mesentercides group [ Lactococcus lactis group Wl ETCi<1.0%)

238 14. Pyrosequencings ©]€3% ORiBS1 WF 2f F "AAE FHEA OR, add
ORiBS1; BA, B. lIicheniformis + Aspergillus oryzae; ORA, ORiBS1 + Asp. oryzae;
ORBA, ORiBS1 + B. licheniformis + Asp. oryzae). 1< 343z 2+ 124x AE

o] &gk wWF AZolMe YEEV|Y F WA o] Pediococcus pentosaceus,

Leuconostoc lactis, Enterococcus durans, Enterococcus faecium, E. coli groupl =

- ORIBS1<
24 g
- g x|y

Wl AMZo| = F W g o] Pediococcus pentosaceus, Leuconostoc lactis,

E. coli groupl® YU wasr|e]l wWF MIZoA= F wFro] Enferococcus
durans, Enterococcus fiecium, E. coli groupl.% kS (Z19H14)
- ORiBS1%F g3t &g x7]9 AMZoMut Leuconstoc mesenteroides group®] 2% A

X
3 g7t A wel 279 F w32 Pediococcus pentosaceus W] £ 0] A3

I g F
E. coli group®] A%

- BAA 2] ool &

Fashsla

- ORAA Z] ol A &=

9

-

a5
E

kg § 7)o = Enterococcus < 0]

BAA 2«3 v 523 M AlE S J 84S YEbE (" 14)

Leuconostoc lactis, Enterococcus durans, Enterococcus faecium,
= 7HeH(1E14)
B7F Mg we 27]e

T gl Pediococcus pentosaceus?}
A=}

tgro R Z7HH(1¥14)
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- ORBAA BTN = &art Jade] gt =719 F ol E. coli group®] 7FA3}%
1 Enterococcus &0] & @& o R FU7IeNS(19H14)

=
- ORIBSIS o] &3t m+ #ZFE 5 ORBAA 279 H&57]o)A] 2k Lactococcus lactis

group®] YA E(19H14)
ORIiBS1 Deonjang sample ORiBS1 Ganjang sample

OR BA ORA ORBA OR BA ORA ORBA

2% 15. OR, add ORIBS1; BA, B. licheniformis + Aspergillus oryzae; ORA, ORiBS1 +
Asp. oryzae; ORBA, ORiBS1 + B. licheniformis + Asp. oryzae). 2week(F2), 6week(F6)
and 10week(F10)

- ORIBS1& o] &3t g4 7+4 AF9 DGGE %4 A3, ORIBS1S H7bshA] &S BA
g9l 49 ORiBS1S #H7Hs b2 A3 =24 ¢ g3t banding patterns &
A (29H15)

)
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100

Proportion
w
(=]

ORIBS1 Deonjang OR1 CRiIBS| Deonjang BAI ORIBS1 Deonjang CRAI ORIBS1 Deonjang ORBA1
ORIBES1 Deonjang OR2 ORiBS1 DeonjangsBA.Ed ORiBS1 Deonjang ORAZ ORiIBS1 Deonjang ORBAZ
ample
W Eccherichia coli group [l Leuconostoc lactis [ Lactococeus lactis group B saciive (RS B kst arin
Wl Tetragenocaccus halophiluis [ Enterococcus faecium B Entsrococcus durans Bacillue subtilis group ] ETC{ <7.0%)

I3 16. PyrosequencingS ©]€3 ORiBS1 3% 238 T HAE ZHEY OR, add
ORiBS1; BA, B. licheniformis + Aspergillus oryzae, ORA, ORiBS1 + Asp. oryzae;
ORBA, ORiBS1 + B. licheniformis + Asp. oryzae). 12 0Fx 2& 1051 A=

- ORIBS1S o] &3t "# MIZo|M= F LFol E coli group, Leuconostoc lactis,
Lactococcus lactis group, Bacillus amyloliquefaciens group, 7Tetragenococcus
halophilus, Enterococcus fecium, Enterococcus durans® % =13 warl 234
of wel mAE o] st e As B AS(1E16)

- ORIBS1®F 7}t A ZoA = dart g wel 2719 = 2a4tl E. coli group,
Leuconostoc lactis, Lactococcus lactis group, Bacillus amyloliquefaciens group®| #+4
stal W g $ 7)ol = Tetragenococcus halophilusv7F #4] (714 16)

- BAA A E wart 1aydd wet 279 F war  Enterococcus fecium,
Enterococcus durans & Enterococcus fiecium?} 3+2~3+il Enterococcus durans®)

Mg Fr)e] F wggtor EATHIHI6)

- ORAA g2 ORA 83 Hs=8t mAESLF B8 HolU Bacillus amyloliqueficiens

group®] A Lol F ¢ EA U (1716)

- ORBAA g = BAA gl B3k vAdE <84S Yebd(24916)
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100

Species

95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5

0

Proportion

CRIBS) Ganjang ORI
ORIBS1 Ganjang OR2

ORIBS1 Ganjang BAI

ORIES1 Ganjang ORBA1

ORIBS1 Ganjang ORAI
ORIBS! Ganmjang ORAZ ORIBS1 Gamjang ORBAZ

ORIBES1 Ganjang BA2
Sample

Ml Escherichia coli proun

cCus

o [t

|1 Btaphyloceccus saprophyticus group

Bacillus amyloligusfaciens proup . Enterococcus durans

I3 17. Pyrosequencing<

o] €% ORiBS1 7%

[l Bacilus subliis group

g T vAE TIEH OR, add

ORiBS1; BA, B. licheniformis + Aspergillus oryzae, ORA, ORiBS1 + Asp. oryzae;

ORBA, ORiBS1 + B. licheniformis + Asp. oryzae).

ORiBS1& o] &% %

saprophyticus group,

LR R

Bacillus ampyloliquefaciens group,

< 0FA 2+ 1052 A=

==

T wgqtol E. coli group, Staphylococcus

Staphylococcus nepalensis,

Tetragenococcus halophilus®. 2 A ¥ Q1 HAAHO2 E coli group?] 3 v &o] =

e (1917)

- ORA el A= darh dagel we} 5= Ladd E coli groupel F7Hehlar A4
ow MAE o] destE (™17

- BAAgwolA = Hart g wey F @HE&wd E coli groups S 7FsELaL
Staphylococcus saprophyticus group< 7F23H1¥H17)

- ORAA oAM= a7t o] we} F Wl Staphylococcus saprophyticus
group®} Staphylococcus nepalensis’t 7¥2~3} 1l Tetragenococcus halophilusit©] 57}

SH19E17)

ORBAA g]oll M= Ha 7|3t

=

of TAglo]l E. coli group®] + WavroZ FAE(I-H1T)
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. B. cereusg AFEAI7I & wH 29X 9 £

(1) B. cereus specific vtH| & 2. 3% 9] £

|
iul
o
o
ol
=il
e
i
i
M
0 (

pAe ma 5o 57

i)

[e)
. cereus reference strains < ©|-£3F vhe| g Q1% £

- U3 B
- A7 AZ25E BCP2He £
- W@ AZTE= gz HE RS]-19 Hg

- B. cereus JCM21525 propagation strain® = ©]83}o] Single plaque isolation¥} plate

elution 2 filter sterilization 4=3}§

(A)

319 18. B. cereus JCM2152 lawndlA £a ¥ uel g 949 plaque

FH. (A) BCP2, (B)RS1-1
(8)

L60kDa
S5kDa
FokiDa

SokDa

35kDa

25KDa

15kDa

12kba

38 19. BCP25¢9 TEM(A), SDS PAGE(B) ¥ restriction enzyme digestion pattern
analysis(C)
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(2) £832 deHI9gx9 EAHEY

- BCP25% RS1-19¢] host rangeE w43t 23} B. cereus group spp. (9/12) (B. cereus,

B. thuringiensis, B. mycoides, B. weihenstephanensis)S AFAA A5 A AL .(F 3)

- B. cereus groups spp. °1&oN % B. megaterium® B. licheniformisE AFAA AT AL(F 3)
- BCP25¢] TEM #41& %3 BCP257} myoviridaeol 43S #9193, SDS PAGEZ

23 Fxedd 273} 13,17, 50, 70 kDadl Fo TR AS i

¥ 3. BCP25¢ RS1-19] host spectrum &4

Bactenophages

s BCP 25 RS1-1

Bacillits cerels 345 375
Baciflies thuringiensis 4.4 4./
Baciliies subrilis 0S8 o8
Bacilliits splaericlis 01 0s1
Bacillies prmrilres oS 1 /1
Baciflius megarer i 151 Ir1
Bacrlilus licheniformis 1452 1,2
Bacillus

weiliensrepanersis 151 171
Baciflus mycoides 152 1=
Staphyviococclis aidiretis o2 8 Fbe
T isteria mornocyrogernaes 01 o0s1
Escherichia coli oS 1 o0s1
Safmornella ryvpihimiur it OS2 L |
Cronobacter saka=akii o2 o2

- #RQA FF RS 1-1 phagest FFEHE 23 BCP25 phage®l 54<& #4317
host #5291 B. cereus JCM2152< A}-£3}o] Inhibition of B. cereus growth in Liquid
culture 23S 733

- RS 1-13} BCP259] host 5%l B. cereus JCM2152 S TA brothol H&3s H <F 3
A 7F F (o] 107 =2dh)e] A= ks MOIZ A= & ODZ =A 3
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RS 1-1

-+ Contraol
— 1.0 » — 1.0
E L MOF? :E:
S -+ MOI 0.1 S
@ - MOIODT @
3 3
i = 054
= =
o o
o o

0

012 3 45678 9101112
Time

23 20. RS1-13 BCP25 A9 Inhibition of B.

BCP25

-+ Control
= MOl 1
- MOI 0.1
MOI 0.01

—p

123456?39101112
Time

cereus growth in Liquid culture

experiment

- APAFIAE & 5 %ol MOVF %842 Algte] Aol utel ODgkol F7 o] ol
A(1¥E21)

- BCP25 A9 ¢ Ad ez RS1-1 A Kt o ME cell lysisE B (2E20)

- MOI=0.01°1 A At o=z wE cell lysis AW BCP25 3tA o = AJ7ko] x|do uwha}
d5oh oA F7kshE e ¥ 4 QAW RSI-LeIAE BolH] 8(1920)

- cell lysis7} WEF5 9] o] Wy 449

O RS1-13} BCP25 Aol EA4EAS 93 Adsorption study

-3 Rol A slol WAt b wol wol FAREA AT d¥oR FyHa go
2 xdo] 73

- AT T3 ol A E HES & AR F v Euig A5 AS H& PFU
counting % & 3}e] free phaged H| &S =A%

RS1-1 BCP25

404 80+

3?30- gso_

S S

£ 20 £ 40

O [= N

i 101 IC 204
0 T T T T T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T T T T T T T T 1

01234567 891011121314151617181920 01234567 8 91011121314151617181920
Time(min.) Time(min.)
2 21. RS1-11 BCP25 1HXI2| Adsorption study

- RS1-1 3A9] 45 oF 67 ¥ free phage®| vl &o] 7} Sieka, BCP25 34+ 7§ <F

9% ¥ free phage?] H|&°] 7 WS (29H21)
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BxgCFA{c O ===
HNad srddz: A ZA23AF0ol0 e 7|0 =
T - 9= s
(e | A S R (%) AT FHHE
-"H2 F3 B. cereus free starter
culture(Rice straw Based Starter,
o A9 WA {7 RiBS1 100% RiBS1)¢] 71
3} ORiBS19] 7% D Ade) $o1% 2R Hd B
cereus free starter culture (ORiBS1)
o] 7
wd f
Bacillus
. o RiBS1¢ oi=zAst 2 &3 -RiBS19] o)A} &3 G772
1=} cereus free ] 100%
- starter FFTA AL T AL FH
(2013) culture 2]
ik 2 scale
up o RIBSI ©]& At AlEe] microflora ,, | RiBSI Hge] Wa F s 7F
34 W ey
- 28 EAS 7VA = B. cereus
o A2 & whelg] e #2| 100% o
specific BHe| @] 9} %] 2F 9o Hg
ORiBS19] =4 9 == “ORiBS1€] 5454
> ORiB A 4 A e
72 g Aol B 100% |-¥Z 73 ORIBS19 W= A7«
Ly
Ha F
Bacillus
2%} cereus free -RiBS1 9% ¥ 139 &g <=
=i starter | ° RiBS1Z ORiBS1 ©]§ A4t o | HAE TR By
= Sl A 100% , " )
(2014) | cultures) | ¥ ®1 microflora =4 “ORIBSL vl 74 % 2] 2a
A 9 scale T MAE I
up
orgl ¥ " g euA e 54
PeE WAHAAA S 0 |-rs1-1 BePs A9 54 24
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A5E AT M o MBS A

14 |30 A3

1. =1
o A2} o Etik
AAAE =Y =04 [SAA ] TEA4 =A™ | Vol.(No.) e SCI+-%

G2 QoA E 0] &5 -
. sk _ , |

2014 | RAR Bacillus cereus free wrojel AR . 46(1), 1-6| =) | ®ISCI

2B AR o] i - B

o,
2
e

o
b1
re

2 RARAEE

O JBP901 whole genome sequence (GenBank Accession Number : KJ676859)

3.
@)

==
o
H LA 5 o] &3 faAlxte]l AAE Ae LEAEE 2uE AA o Ax W

: 10-1443141, 2014.09.16)

=
Q

4=
e
m
e
oln
I
=)
fols

24 43&§ A

O ¥ ATE B 3d o4 A% AAR JFHYo, AT WAL WFOR ATE A
W3, o]@A WECIF RBS L 0§ ol §¥ AFES SHRA ZEAS
O FALEAANQEL 34 WAL o 2d AFE AW B, Ao s Aol

O ofd we} & Ao AeH TS vERoR Ao HAdSs didoew gt 549
RIBSE T+ ORIBSE Aitstal ol &5 o] &3k AF59 7IES S F7HA+E5 AP 4

49
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H2gs : floinjd= 9 NSSEASYEMA e

B. cereus free starter?| ZJ7|HZ= 7| J|gt

718 0 ()T EAAEAGNEL
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B. cereus free starter®} ©]

3 B. cereus

Z]
3L

Fo]

S

= [e) i=]
AEALS 74

ol

o
Hin

free starter®] &7|HE 7]

o
e

Bacillus cereus &2l

37HA] F8 QA=

she

o
5

+ biogenic amine©]

3
pud

nAZEo] ¢

aflatoxin, %

?}

o 2

N4 Aspergillus flavus &

§‘_]__

9l

—

0
N
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O 23y HACCP (Hazard Analysis & Critical Control Point) ¢

AgowA Az
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Biogenic
amines

=23
AF3
3=3

Aflatoxins

Bacillus cereus
enterotoxins

mﬂ
el

<

O

b= Algketar

10* log cfu/g ©|

N A& Bacillus cereus 2] 7%

S

AEANAM B. cereus wF7F F(AL tiFE) AFAA 10°

32 e}

= = A3} Aol

oH
®

i+

B. cereus’} AEAA FE EA7 ¥,

o

o Edoly ¥7&

g¥7] W

R

&

o 54

Y Bacilluss:

e eo

9]

O M5 WA=

el
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3%1. Bacillus cereus =29 &4

Aoet 105-107 (R17)) 105108 (ctu/g)
S40| MM OIRIS A3 AZ0IAN 44
E49 E2 Protein Cyclic peptide
A=) 8-16 hr (Y= 24 hr O[4H) 0.55 hr
- x| &=
= = - OAIEE, E Y St
=4 ALK BEX A AL O = SH}
& = . = Sl A2 U E=,
FOIALZ g AZE AR, BH/+A8 & e
B2, AEFHe ARl v 7= 4
T #HgE # 7 &
ZA 2 (w/v%) 0.8 ool stalH, 2742 0.7 °17)
EERES AZHo A ofUgT)
. 15 ©]8HB1, B2, GI 2 G29] o=, o Bl 10
% o} == (ug/kg) - "~ I
MEF3 ug/kg °lslolofol st W ol 3t
o At SA[ET (A F)ol gheir}]
HED
AR J=x
(g/kg ot 7+ g/L)
FEA o]E2A HEE A 10. 7. 1) 5B) FEA ]
o 28l wel AdEAe W AEZFE 100 mekg
ol HEHAA= oYM, T3 A7]7F 2.0 mm ©]
g9l @54 olBol HEHME o
B 10* log cfu/g (g 2 10,000 ©]3})
. cereus
25374 o, BEAFL A0l . WF A
© Cl vorf 10° log cfu/g (g =& 100 ©]a})
- periingens o AR ES SAololok @, WF A9l
Andlel, g A, g du e
’ ’ BEAE (¢ A e @A AY 9 oA
o, zHE ol Ri-Alo] EA Y] Nw AAzds s 2 adZ AHse A
2 &t O157:H7, 73Z 2 1He] A E)Ov 2T = Tz Al 2] = S
F4, oo} dgz=eest 5 | 7
ofeff Eol o] FRFAFES FAS AdvIdEs EUEHIER A3} B cereus’t = A
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%3 AR AFE F JAVIAE BY 9 JeE(ANFEF BEE A} 9 Selw W7}, Aok,

=) 2%
4%y | ax : -
" A= a = AETT
B. cereus 3371(26.6%) <10 ~ 1.1x10°
3 #F 12437 -
S. aureus 171(0.8%) 2.5x10°
_ B. cereus 1971(24.4%) < 10 T 3.2x10°
33 784
Cl perfringens 771(9.0%) < 10 T 500
= 1074 B. cereus 471(40.0%) 100 ~ 3.2x10°
) B. cereus 17(2.7%) 10,000
A= 3774 .
E. coli 371(8.1%) < 10 7 220
. B. cereus 2571(28.4%) < 10 ~ 3.8x10°
=33 887
Cl perfringens 17(1.1%) 500
)= CFSAN, Zl4tt}t Government of Canada Laboratory Procedure
21¥E F 10° cfu/g o1 4], 84 enterotoxin AFHA 93 & dctu Hr}
O "=+ USDA/FSISMicrobiology Lab. Guide Book : 10° cfu/g ©]A+¢l A% 933 £ glvtw 57}
O Food Standards Australia, New Zealand(2003) : AAMZA B, cereus #55 1.2x10°10° cfu/g 24

o B7% 1971194 MAEet 54 P Ay 4Ede gl nee, EATE
& e

978 AAANAM HE=FHJAL, B. cereust 1571

2
I
et
do
rlr
(e}
!
o
S
w
©
oo
@
Z
N
frt
o
&Y
S
'S
—
(e}
w
a
3
o
tlo
W
Au)
<

A ZA] Bo] o] g5l = WA B cereuss logyy 3.53 CFU/g (3,400 CFU/g)& e

‘1—’

5 7)o W& A= Bav|v 5 Bacillus cereus WH3E &
wHY) ) Ade Ay, REdFE ZE23 AFFAAME B cereus 7F AEHA oo

g o183t AFxF HH A= 48 Atdlo] 4.7x10° CFU/ge] AEHAS

O B & A7 vy Aws2 71% A9 10* CFU/g °l&te] A= HEHAA T w7}
bl

est, 4% FFAAE B FRE Axsolol & Aow ARY
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F4. A=A g 7|7k WE Bacillus cereus A3 (H¢]: CFU/g)
T Oh 24h 48h
A= F 1.6 - -
A ND - -
rice straw(H %) 1.2x10? 3.3x10° 47x10°
B.licheniformis 28 ND ND ND
B.licheniformis 48 ND ND ND
B.licheniformis 58 ND ND ND

O & FwolA WA Bacllus VXS HW B siamensis?7t 1.2 %(29%1), B.
amyloliquefaciens 1.8 %(65%]) o] o W Fo| A= o5 M u]l&o] Z}7; 1, 2912 =
G2k, 4 A% FA-S AXEA AA 7 1~-597MA] 5 BacillusEE (A A HEE 9]

92.2 %)o] A4A|

H:

100% mETC

Cluadrisphaera

90% -
m NVh-cobaoferium

BO% -
SpRagoonas

TO% - | Shizobiurn

S50%%h - m Nicrobacteriurm

Meithn-lobaoterium

509% -
Baciiius b

40% - m Pediococcus

309 - Staohnviocooous

mPaoes

20% -

Relative abundance (%)

Telragenococcus

10% - Enferococous

- - | Clostricioerm
Young Mature W eSS

0% -

Rice
straw doenjang doenjang

a4 2. 94 s 198 54 H AT £%

@) =
Hyo 2Ry 7jdydvtal F4E F A

O meha Frjek A o] Al e7HE e A7 AxE HdiMs HA gl o] 7

5% 7V Bacillus €2 3 TX7F 8% Ao oid

O <FE4>oA AANH AE9} o] AEHFAAN B cereusd T+ 2G4 HANARE $3)
HAES Alojsls 7|so] Hasdh, o= F3 WA FAd3 starters 7N
B. cereus?’t EA|8FA] &+ starterg 7fEele] &8 AFWAS o] &3k AFAF A

x7F 7vestelet g
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HACCP A28 E¢50] neldgiAw Ba 23 7] $4is wrel A§shs 4%
AR Az B4, AF FF/ Ak St mf Fvl £4, G4 AQAE] A4 TFw

A3 sH(Yang and Chang, Kor. J. Microbiol. Biotechnol., 2007).

B. subtilis®] bacitracin, surfactin, iturins, B. licheniformis® lichenysin, lichenicidine &<
HEo|=A ARA BEARZA AT £ T EAS AT AS[Ryu &, J. Kor. Soc.
Appl Biol Chem. 2007, Jung &, J. Life Sci., 2009).

20103 Aol 83 3 Bacillus licheniformis 5+ Bacillus cereus ¥ oty E.
coli, Enterococcus fiecalis 53 3 tW&at<t, Staphylococcus aureus, aflatoxin A AF<l
Aspergillus flavus, A. parasiticus®] gt &3 524 94 288 RIS (Kim 5, Kor. J.
Microbiol, 2010).

F=9 A Bacillus subtilis®t B. licheniformis’} Clostridium perfringens 2= <A
sittes AFARE AR & ul, ZAFo EAS= B lcheniformisy B. subtilis® C.
perfiingens®l| A3 vAEE &Y F e s S BoFAS(Alex and Tan, Appl

Environ. Microbiol, 2005).
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o] MZE
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Zahd, v Ay

|z BAlo®2 AJEZE Non-GMO A7} Al ZE A oA
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2E
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S
T

A ASETrt wEa Ay kel &

AAHA A2 g ol
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=
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7 A

an S sHA
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2254 o
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=
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1

1% 9 tH(Bechmann, 2012). L 29l

zt= ¥ X (Stanley, 2010)
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=
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1. /23 startere] HYAUAYE E4

7}. B. cereus, Salmonella spp. E. coli, Staphylococcus aureus, Cl perfringenes &
U AE BAe Aokx 4FEFA mABAGPel Fate] ANFiL, AT FAL 919
API kit &&

th erEl R E cultured] WEte] AS A A

r°"
2
i
lo
s
)
R
o,
M
>

. ¥ & &9 B. cereus free starter cultureE o] &3t 72
7F gE ZFY oS E £4

(1) Frefobr] =4t

A& 5 gl 32k 75 30 mLE 7Feke] wwkste]l & 5 50 mL= &3 As 301 &
Al & AAEE (3500 rpm, 20 min)e § A5 2 mLE FHSh A5 2 mLe 5% TCA
2 mLE 7Fs & 4172 (10,000rpm, 10min)dte] Aoz sz 002 N HCIS 542 3
ek 3 0.22 um syringe filter® o #3F S amino acid analysis system (Sykam S-4300,
Eresing, Germany)< ©]-&3le] A3t AW L cation separation lithium (4.6 x 150 mm)<}f
cation lithium filter (4.6 x 100 mm), buffer flow rate= 045 mlL/min, reagent flow ratet

ninhydrin® 2 0.25 mL/minC. & 3fo] EAst 1, 24 3348 440-570 nm AFH&3}1 )

YA E2(3500 rpm, 20 min)3}e]

45 mLE 7Fs § 3083 AYAIzl
o % RI detector % UV

PN
T
ot A5 S 0.22um membrane filter

HPLC(Shimadzu, Japan)® 2 #2443}

ﬂ I

e &

/=)
>,
Y

(@R
D
o}
D
(@)
o]
(@]
=
Gl
o
b
ot
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=

1. Felg/#F715F 345 919 HPLCRA =4
Instrument HPLC (Shimadzu 20A Series., Japar?)
Free sugar Organic acid
Column Shodex Asahipak NHZ2P-504E ICSep COREGEL-87H3
(4.6 mmx250 mm) (7.8mmx300mm)
Mobile phase Acetonitrile/Water 75:25(v/v) 0.008M H;SO4
Flow rate 1.0 mL/min 0.6 mL/min
Injection volume 20 uL 20 uL
Detection RI UV (A=210 nm)
Colum temp 35T 35T
. AEE AFY 2AEHEH
(1) B-amylase &4 #4]
7hH a4 x=A)

Al& bgoll S/ 45 mLE 73} 1ZF 218k & A EE(10,000 x g, 10 min)sle] &

& A HS 022 um syringe filter® o] 33 AS FEaAN0Z ARG T

(4}) B-Amylase A= =4

B-Amylase &/ dinitrosalicylic acid(DNS)®H el 23t FA3FA . 05% soluble starch
&4 1 mLel &4 1 mLE 7Fste] §H8-(30C, 302)A171 ¥, DNS Al°F 1 mLE ¥ &
v oA 533 §EAZl & FFF 10 mLE ¥l 34 g ths 535 nmolA FHEE A
kAT EFF4E D-maltoseEs o] &3t AR, E4AGAAEE E4H 1 mLolA 1 mg
9] maltoseEs 2l WE 1 unit/g st AR 1 gde =z 3Hikste] F AT
o AFe AMER &Y
(1) HaAPAE 4
Pilot scale ¥ large scale® AAtE FFEA|Eo| tiste] Aok AE3d v AEATH 9
3 B. cereus, Salmonella spp. E. coli, Staphylococcus aureus, Cl. perfringenes & .° ™3}
A A BT
(2) vlo] 2 A Yol
Hhol @Al olwl ek A2 HFA ol diste] AAls) Alg 5 gel 0.1 N HCI 45 mL
T A oS PAEE (9,900 RPM, 30 min) & & F5AE FHalo] A&
FF8d 2 ARG A4 ImLE g d A A ts Wi EEE
5 7F ¥ EIEAVEFEEY 05 mLe 1% Astd
- 205 -

7}t
o 2 ALg3stAth
ol (1,7-diaminoheptane, SIGMA) 100 ulL



2l o} | =8l (dansyl chloride, SIGMA) 0.8 mLE 7}ste] £33t 3 nl/fE slo] 45CoA 1A
2 FEASAZY, FEAS A B R AFEA 10% ZEHEY 05 mL 2 o

I

oA H&stal, s ds FHsko] A 50T F2

S5mLE 7}ste] oF 1083 50C F24= o
EYUEH ImLE 7teto] o343 AS & 2 o 36}

Zol A SEAZIT. AE FGA ofA

HPLC® ®A3}¢t}.

(3) #Fo] =4

=
Ayl =]
Fo] H AR

N eIl ekl dAletlar, HEAE et o # sl

i

2. #sH7t

ML RIBS 1 =g Ha 48h A5e 75x BF7hE AAsdrh d=4de 49 dix
TR ATl Wt Fed e 48 e 1A AMe AX F AT 249k dEE
he] AFRbs ZHA AL V1S 2ARE AAlstalh @ st dAnkA V1 steel] dis) 93 A

S ol &3t AlEe H=E 60 goll FLF 7HES & Zo 8B A4S APAZ ST
ORIBS starterE ©o]-83}e] 7lubst H=4-2 zF Az
Atk M VEEVF =& AEE 158, Va7 B ARE 3R st 1494 54, 24

glol 34 349100 172 Felatsic

0

O

& 2. vpo]eAlyolwl HPLC &4 =3

Items Conditions
HPLC Agilent 1200 HPLC, USA
Capcell PAK C18 column

Column
250mm x 4.6mm, S5um column

Detector Agilent G1315D 1260DAD VL

A 01 % Formic acid in ACN
Mobile phase
B : 0.1 % Formic acid in H,O

A:B = 55 : 45, 0715 min
A'B = 65 : 35, 15725 min
Gradient AB = 80 : 20, 25730 min

A:B =90 : 10, 30740 min
AB = 55 : 45, 40 min over
Floe rate 1 mL/ min

Sample injectorvolume 10 ul
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up, Ji2E WA F# B. cereus free starterd F7|RE 7& MY

23 FE starter 1 mLE QAR ste] dojF FAS 20% skim milk 1 mLol &3t 5
AAZQ1), starter 1 mL 9} 20% skim milk 1mLo] &33te] FAAZX(2), starter 1 mLE ¢

A sl dojd dFAE 20% glycerol 1mLo] &3F3te] -80To HE(3), starter 1 mL<}
40% glycerol 1 mL¢} &335te] 80T HE=(4) WHOR F A7HX =2 AAsA Y. 2 BEw
Hel tAAdE HF3s7] 8kl DGGE &4 S 8 skt

v}, Startere] HAH wigF € F5HH AT

o
Ho
X
W
Ry
o
i)
4
9,
rlr
X
e
o
9
f
~
Ao
g
i1t
fued)
o
™
Ogl::‘
ol
ol

N starter7F A A ¢l EA

At

(D) whA1 o] & Hja

A1 571 del A starters Fd W AHEsiE Ed F 5 gol 7 100 mLE & 3
o]

2
rlo
ofd
-z
>
i
s

e}
3
oX

ox,
i
2
&
W

o
b
ol
r o)
N
o,

o uz} otk 7Ee] ~ERAE

o &
ol 9 AFAL uE vlmoe) $E8 FAoAT

|

(2) Al=3 wA o] wiF A Bl

Poxl F FFols o] &3to] ORIBS starterg #j&sto] 7]E9] AA|uiA &} fFAFSHA vl &
HeEAS dotra st F FAFdY vEE AEVIIE ol &3t ol A9 T
A AFEsH7] felA ZHFds 8% FrE A AMEElaL, 8% HUF AdaE 2 F
sko] 4%, 12%, 16%, 25U 51 2Ew7] of g 1% Ft ORIBSE #HFsAth Mgz
& 37C, 150 rpm, 4843+t vl st th.

A wjogs A eobny] 915

=
B3 & B E 300 g& A & F3F starters 5% H| &R HF
4) HEA
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M

2A MTE starters L3 ZAFo g L

1. RIBS 1 starterd HYAMAE 4

NekEl starter culture?l RIBS19] B. cereus © W3l ¢tdA S &2lsty] st B. cereus

S ¥3hsk HAAUAES B4 AY. A= % 33 Zo B4 Ay HAAdnAE g5 1
T FAe AyE BT meEka EE RIBS1S B. cereus’t Xﬂﬂﬂ H RAo=zm B
g Az SOl At QbHe Ao drkE o Xt

¥ 3. RIBS 19 HanAyE 4 23}

B. cereus Salmonella spp. E. coli Stap. aureus Cl perfringenes
A3} & &4 24 &7 %7

2. RIBS 1 starterE ©] &3l 7j&ds vF 2 A3 FAEA

7} 8l R

(1) Tl

Felde] Tl wet 24 FFELdAE 47 v 23S HERl AT Fructoses HE &
L7 60T o o Alzte] Adas S7kstes AdS B, 70T A5 Aol A5 F7t
stthzt rE bRl A TS HAcke AEe Bd
Glucose®} maltosei= AWrH o2 g7t 18 4= F7tetes IS RSP oM glucoses
) Z=7F maltose HE2E7F 70C Aol 7HE =& +AE5 YERHTE Sucrose= HE %

Zel Aake] Mt Wt AWLFE Fashs FFS weh
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Fructose Glucose

2500 - 4500 -
4000
2000 - 3500 -
3000 A

E.lS:II’.II . / —— 011 EZSSO _ —f—con

n.ICICICI 8 =il 50°C 2 2000 A 0

—ar=60°C R —4=50C

500 A i 1000 4 .

——70%C i ——70%C

2 = 2
24hr 48hr T2hr 24hr 48hr T2hr
fermentatiom time fermentatiom time
Sucrose Maltose

1400 16000 +
1200 - 14000 A
55 12000
10000 A

E BOO - =—4=—con £ 0N
£ £ so00 -

2 500 —@=50C B ==50C
6000

400 1 =#=507C i —r=0°C

200 i 70 2000 - e TG

a :--""“ # 0
2dhr 48hr Tzhr 24hr 48hr 7Zhr
fermentatiom time fermentatiom time

O 1 FEF A FFe] HAF 25 3 2a0e wE fad g

)
N
N

Maltoset™= HRFH o =2 Hg 434
0.1% RIBS 13 B.licheniformisE 33t 50Co|A vt A3 += Ldad Z7]5H
A E T Wbg 244 7ko] At At E S YERN T Sucroses HE T W, H)

F emHE 7] e Fe wih
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Fructose Glucose
4000 - 5000 -
——Con fign ——CON
e 1500
1 4000 0
3000 4 = 10-0.1R 2000 1 w=10-0.1R
2500 =ir—40-0.1RB 3000 =—dr—40-0.1RB
Eznoo 1 i 401 Ezsoo 1 =401
1500 == 40-1RE iggg il == 40-1RE
1000 4 == 50-0.1R 1000 - —8=50-0.1R
500 . 500 -
— e 50-0.1R8 e 5.0-0.1RE
a - = - - B =
13k 24hr 48hr 73 2018 12hr 24hr 48hr 72hr 201K
fermentatiom time 20-1RE fermentatiom time 50-1RB
Sucrose Maltose
6000 - 120000 -
J— ——CoN
1 100000 -
000 —@—10-0.1R ~8—40-0.17
4000 1 i 40-0.1R8 peoe i 10-0.1RE
Esooo 1 i 401 E 50000 4017
s == 40-1RB P == 40-1RE
=8 50-0.1F —8=50:0.1R
1000 20000
e 50-0.1R8 e 50°0.1RE
0 - e 0 :
12hr 24hr aghr 72hr et 12hr 24hr aghr 72hr 2018
fermentatiom time 50-1RB fermentatiom time 50-1RB

a9 2. A= HAeds 2 Ravitd ne fad 3

Abzbel S el de] Fol whEl Hlisedt F S dEd At Fructoses MA Ao w T Ed
F7F UM S gAacte IS v oy RIBS 1 3 Aonyzacs £33 dFE

o 7} & TS YESTE Glucose® & 7] F7bsitt ©E9Y o] %o
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Fructose Glucose
9000 8000
8000 - P e
F000 A / 5000 -
ol ‘f ——CON(BA] 2000 7 —+—CON(BA)
5000 A
E. _ o ¥ f E4GUU 9
= 4000 =l F = i
i 3000 4 A
- —_—0A = =R
2000 200
1000 —HE=REA 1000 - —=—REBA
o .2 a = o
days Gdays Sdays 1Z2days 15cays 3days Gdays Solays 12days 15days
fermentatiom time fermentatiom time
Sucrose Maltose
3000 8000
— A 7000
/ 6000
2000 / . S .
= —COM(BA] s — CON(BA)
e 1500 - 2 4000 -
=3 e QSUSD L
1000 . —
/ w=RA st #=RA
500 A I/ ——EA _— —REA
R - - 0 %
Zdays Gdays Sdays 12days 15cays 3days Gdays Sdays 13days 15days
fermentatiom time fermentatiom time
=] TH = HAER5F= 49 vkg = O 5
a9 3 AAE HEds 2 2aYIted nE fed &

AR R

(1) L+

mel 2ty 2 A4S Bt} Citric acide ¥ HE 2%

1 7 = 43S YeERW Y Succinic acid %S ZE 29

S7FeFAaL, acetic acid= EEA|ZFo] Qo] wel sk
Z71d S7tetdvrE g = vA] FTsk AL

FH F71 7HA FTstd e HE e Al gasteE AEds 2

i)
~{
Ll
iv
luj
=
e
=
[-'E
N 2
=
&
(@]
8
2.
rlr
i
fols

o},
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Citric acid Succinic acid
4000 - 1400 ~
3500 / 1200 4
2000 \ ot 1000 -
2500 A
z ——con E 800 ——con
g 2000 - a
B =i=507C 2 500 =il=50°C
1500 -
1000 4 =—ir=50C 400 + =—ir=50°C
500 - e 701G 200 - 0T
a » a
2ahr 48hr Tihr 24hr 48hr T2hr
fermentatiom time fermentatiom time
Lactic acid Formicacid
12000 2500 -
10000 4 2000 |
8000
— 00 1309 — 0N
E E
g 5000 - ) g o
=507 g —B-50'C
4000 e E —=50°C
2000 - b A0 4 i
2 e 700 m——7 )
ad a b
Z4hr 48hr 72hr 24hr 48hr T2hr
fermentatiom time fermentatiom time
Acetic acid
4500
4000 +
3500 A
3000 A
£ 2500 —fCON
£
& 2000 A wfffl 50°C
Ll —de= 500
1000 A
=00 4 e 7 G
il
24hr 48hr 7zhr
fermentatiom time
153 wl = ) = O =
OH 4 2870 2 HE e gE {714

FetH A FHAaet S7HE WS AL, citric acid®] B¢
a7l 48413 o] Foll thA] A H = .
% 50C 0.1% RIBS 12 #HE3s AFF, 50C 0.1% RIBS 19
B.licheniformis &% A3, Wa-&% 40CoNA 1% RIBS 19 B.licheniformiss 73 239
7ok AEs BHAa, 50T 0.1% RIBS 15 HEs Ad 9
Uet el Lactic acide dwkz o2 kg 48A17F 74A] F7h8kch L o]
R

A, iz Agoles TRAZe] ARTFs Fkets AdE
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o L= 3 3 S S o 5 S
BAY. o] A= acetic acid $FF Wt} fAFSH A o),
Oxalic acid Citricacid
P 3000 -
— CON — CON
6a |
= 10-0.1R 2300 —8=10-0.1R
50 :
4 = 30-0.1RB 2000 4 —ir=40-0.1RB
40
E i 10-1RE E 1500 | i 10-1RE
B 3g 4 &
—4—40-1RE isoh —4—40-1RE
20 - :
—8—50-0.1R —8—50-0.1R
10 - 500
= 50-0.1RB ——50-0.1RB
gl —= | = = 01— = = =
1Zhr 24hr 48hr 72hr S 12hr 24hr 48hr 72hr ot
fermentatiom time 50-1RE fermentatiom time 50-1RB
Succinic acid Lactic acid
1000 - 18000 -
sa0 - e CON 15000 - — CON
800 == 40-0.1R 14000 == 30-0.17
700 -
00 —ir— 40-0.1RB 13000 —dr—40-0.1RB
E P £ 10000 4
g soo / —+—40-1RE £ —<—40-1RE
= 400 4 £ ga00
s —#=—40-1RE coni —#=40-1RE
200 4 —8—50-0.1R 4000 —8—50-0.1R
100 et 50-0.1RB 20 e 5.0-0.1RB
a - i = i - — a
12hr 24hr 48hr 7zhr S 12hr 24hr 48hr 7zhr il
fermentatiom time 50-1RB fermentatiom time 50-1RB
Formicacid Aceticacid
4500 - 12000 -
4000 4 —f CON = CON
3500 —8—40-0.1R H600 —=—40-0.1R
2ha0 4 —ir—40-0.1RE eean —dr—40-0.1RB
£ 7300 g
g == 40-1RE £ 5000 —=40-1RE
£ 7000 g
1500 =#=40-1RB 4000 == 40-1RB
1000 —8—50-0.1R —8—50-0.1R
2000
=00 b 50-0.1RB =500 1RE
2 g i
12hr 24hr 48hr 72hr 316 13hr 2ahr 48hr 7zhr 30-18
fermentatiom time 30-1RB fermentatiom time 30-1RB
JZHZ= 1l ulg =2 9 S
:LF/]U 5 %ﬂ‘é‘ﬁﬂ‘ = E§L7]Z_]__oﬂ T’q'T: ‘ﬂ‘7]/\‘_ ij'%]:
=
(3) AHZHwl
ayye) (e] o o o 3 1A= = vl & ol % Y5 = =]
Ao o) el el g malic acids A€ st LA AHEEA Fre A vt
Sk SEO. 1t 1d= = 13 } & Q] Vs = = ol
2steE AgS Bk Citric acide & AdFoA dade] Aasts < AE2HA &
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Oxalic acid Malicacid
250 5 45000
40000
200 A ——CON 35000 - —=—CON
- (BA) 30000 - (BA)
E -0 g 25000 - S
a 2 20000 -
100
/\ Y 15000 —tr—Fid,
cg - 10000 -
S 5000 - —mRER
a - - M— RBA 0 - -
Jday 6 day Sday 12 day 15 day 3 day G day Sday 12day 15 day
fermentatiom time fermentatiom time
Succinicacid Formicacid
1400 4000
1200 - 3500 4 A
4 3000 4 e CO N
J-:;J;l e CON 2500 (BA)
E ] (Ba) £ 2000 - il
e = ™ 1500 1
400 S5 —sr=RA
200 = 500 -
DR
a B = o - .
3 day 6day 9day 12 day 15day Sday & day Sday 12 day 15 day
fermentatiom time fermentatiom time
Acetic acid
16000 -
14000 -
12000 -
10000
E. 8000
=3
5000
4000
2000
2 h
3 day 6day Sday 12 day 15day
fermentatiom time
a9 6 JETF H a0 mE fU1A T
[e]
o, 7 obml =t
(1) FLH=
Felohl e 2E AYTAN YR UNLAN SYT duT ¥ ERAY TX 2
Zkol Ak Alxdol A ol gk Atk #F HET 2= Aol A= 50T AATelA 7+
o 5 [e) [e) ~
S RS GEL. ol Ge rhe Aol kel 2l o1l golsith

x=79 749+ phospho-serine®], HE&%E7F 50C 4 wW& urea, 60T

phospho-serine, 70C ¥ W= glutamic acid’} 7} %<& 23 #S Bt 50C ¢4 w= A
s AT e e Aol AR AEF AA Y Fotv=4ke] v &S AA Bt EA] &

2 9 F A
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=+ 50°C
500 ——p 14000 ——p
450 -ser -ser
a00 —_— - -
300 ~#—Pea 3000 ~#—Pea
Eigg —>é=Urea E‘GOOO = Urea
150 —¥=Asp 4000 —H=Asp
100 _{ﬂ ——Thr 2000 / ~o—Thr
58 f - e Ser 0 e & wf—Ser
24hr 72hr ====Glu 24hr 72hr —=—Glu
fermentation time == Sar fermentaion time —=Sar
60°C 70°C
400 450
350 —&—P-ser 400 ——P-ser
300 == Tau 350 == Tau
250 == Pea 300 ~#—Pea
250
’B“zoo == Urea rB“zoo =%=Urea
150 —k=Asp 150 / —k—Asp
100 100 —=
50 —&—Thr 5o ’ e —&—Thr
0 ——Ser o P I ——ser
w——Glu 24hr 72hr w— Glu
fermentaion time Sar fermentation time Sar
g 7. FLvlFe HE g wE FElobn Ak e st
(2) =%

AR Aol AAdom WEte] FAREE Bl Frhe AFL waw, 4
Freopreqke] HlE EZE HS2 FS Btk $E%7F 50C o9 RIBS 1% 01% AF
& Aol M= taurineo] thE Aol M 2wl o] w2 A S B
Hhy g 2 w7 50C o]y RIBS 1S 0.1%, B.licheniformissS &%3sto] A Al sl ol =
taurine¥t o] WR7|7ro] Aol wet FrEATE st AdE B
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=3 50°C-0.1%R
800 - 1400
BOO A ——P-zer 1200 ——P-ser
o ;g; —&=Tau 1000 ——Tsu
Esoo - =dr=Pea ‘Eﬁ 800 —tr=Pea
400 - ——— reg E 500 i | T3
ig; _ A5 400 A
100 - & —e—Thr 260 — et —8—Thr
. o L ’ ——Er 0 i~ — O ey
1zhr 24hr 48hr 1zhr 24hr 48hr
fermentatiom time — fermentatiom time i
50°C-0.1%R+B
400
350 e P21
300 =i=T5L
_éizz ; P e
130 &= i | T 25
100 - = = —f—A1 )
=0 S — ——Thr
0= e =l ==t —t—Cr
1zhr 24hr 48hr
5 2 —
fermentatiom time
a9 8 A=A 2ar|tel W ot gt kst
(3) ARz
AzkuFe] fejol it g Avs RIBS 1% 458 A9TE Aejsis dundew
AR AdSs Bt R AP FA taurine®] ol M =2 3o® uEE AL, RIBS 1
e JER Ao o] v Aol vl Ak Ao sEo] 2o, e A &
g e A Hsto] S7FFo]l Ha FFEF EI 235 e T
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CHZ= <1 (BA)
1800
3500 1500 - —p— s
000 4 1400 - ——Tzu
2500 1200 —i—Pes
= 2000 o et ——jrea
? 1500 E BOO -
500 e a1
TR0 400 e —8—Thr
s00 200 A =— ==r=s
] a PE————
0 - il | = —
3days Sdays Glu 3days Sdays
fermentatiom time G ET fermentatiom time sar
3000 - 3500 +
Pz —p—P-ser
2500 - 3000 4
== T5L —il—Tau
= 2500 A~
2000 A =g =—gir—Pea
=i = 2000
T 1500 - ———ires = ——lres
E . E 1soo-
| —— s ——Asp
1000 1000
» —8—T hr ——T hr
500 - saa 4
——— —t=—ser —+—Ser
o - — o - =
” f Glu % e =lu
3days 15days Zdays 15days
fermentatiom time S fermentatiom time Sar

A= Wgazle] ARS4E B-amylase FA o] FrtetE AyE vehy it

A=l A ve FEuF R A HElM &2 B-amylase S
0.1% RIBS 1& H&ske] 50TelA WEAZ o =1 Fhol
183110 unit/g 0.2 23 F8UE 71T aHS ul, 2 A ghol 20uelA 1008 7kA A
n

o7} ASS 2l & 4 Uk Tk Awkdgow wg 27 50T 4o B-amylase %ol
=S Ao® ey

W HES AYT AN BE 694 AL ST T o5 AaAAW 9RARE
¢} RIBS |1,

ko3l
T~
B.lichenitormis®} A.oryzaes BZ23 A Fors= Bg %7)d 714 =& =S et
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(a) (b)

70 2,000
1,800
60 —4—CON
1,600
~-40-0.1R
50 1,400
= 40-0.1RB
4 40 s cON a4 1,200
? —>4=40-1RB
t ~8-50C t 1,000
n 3o n = 40-1RB
u —4=60C U 800
~®-50-0.1R
20 ==70C 600
200 ~==50-0.1RB
10 e 50-
200 50-1R
0 0 50-1RB
24hr 48hr 72hr 12hr 24hr 48hr 72hr
(c)
180
160
140
—#—CON
120 (BA)
L
9 100 ~B-Rr
t
0 80
“=RA
60
40 ~>é=RBA
20
0
3day 6 day 9 day 12 day 15 day

239 10. B-amylase &4 (a) @ FLHF, b) @ A=A () @ AHLH S
4. RIBS 1 starterg o| &3l /M FF7e F5HA 23

A= 3670 ATl tiste] FAdT Y 4H S e w 1A AdESs A F A 449
AHFE A 7|3 FAME AAEA 16 S didoz deHAE AAs 4
= E 49 2o A5 A A3 sample 291 HE2% 50C, 24h 0.1% R+B3} sample 491 &
2% 50T, 48h 01% Re ARFolA 7M =2 7|55 E Yedd, o+ tx7¢
sample 59} sample 69] 7|2 % FHTUE =& FAAL. dHA 2345 EUE HF A2 =

ARSI, frefolnl it 2 B B4 AHgst

=
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£ 4 A4S0 mE FRY v
Smell Taste overall taste
Sample 1
. 450£"2.16" 4.81£2,51% 4.44+2,03"
50 C, 24h 0.1% R
Sample 2 ] ] ]
. 4.75+2.32° 4.75+2.59% 5.06+2.43"
50 C, 24h 0.19% R+B
Sample 3
. 4.94+2.97° 3.69+2.09" 431215
50 C24h 1% R+B
Sample 4 4 ) 4
. 4.62+2.66" 5.56+2.13% 5.31+2.41*%
50 T, 48h 0.1% R
Sample 5
) 4.75£1.88" 4.50£2.22% 4.63£2.09"
50 C, 24h con
Sample 6 ]
3.63+£2.73% 3.63+2.42° 3.38£2.47°

50 C, 48h con

P value < 0.05

1 . ..
)+ value 1s standard deviations

5. RIBS 1 starterE o] &3t 7/|as WF 2L A3 JAED 4

O LERE L
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Cl perfringenes

E. coli Stap. aureus

Salmonella
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E. coli
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1] A
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[

o

3739 9

* 6.

0

ojn

0

op

0
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2ol

op

el

op

24h-con.
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0

ojn

0
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0

ojn

0

op

A

3

KoK
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jze]

OojR

jze]

ojn
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Ojn
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op

0

ojn

48h-con

48h-507C
0.1% R

0

O
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2ol

op

el

R
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&l m) A
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9 9l
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T

=
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7. ApzEH
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o
3,

o}, Alzte 7o)

RIBS 13 A.oryzaes &3r3r g oA 7}

el HlE RIBS 1WE g A
=7 WERE

1ET AYTANE W X

ow  RIBS 13 B.licheniformis,

A

5 EIARE

Aoryzacs 335 AP TFoAE gl HE =2 FX& HATh
RIBS 13 Aoryzacs &3t Ael ¢} RIBS 13 B.licheniformis, A.oryzas Z33F A3
Toll = putresine©] " HE ¥, tyramined Aol wrE 24h RTolA vEH AE
==
Cadaverine= X+ Ad oA HEHA &gt
& 8. vpol oA Yol 4 Ax
(9] mg/L)
Putresine Cadaverine Histamine Tyramine
o) =+ NDV ND 35.78 ND
F v
72h-607T ND ND 40.11 ND
24ht] &+ ND ND 18.76 0.31
24h-507TC
ND ND 5.53 ND
. 0.1% R+B
4=
48h oz ND ND 39.96 ND
48h-50T
ND ND 15.42 ND
0.1% B
i x=+(BA) ND ND 12.13 ND
R ND ND 7.74 ND
A}z =
RA 0.15 ND 18.07 ND
RBA 0.51 ND 15.43 ND
1) Not detect
o FolZHEA
T D AT B gdar gud Ao dsHAE T AdE A5G AT
9] FolZgEAS FA% A3 F EFE9 A= vERIY
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SOEES 374 A2l 7

) ] 24h-50C  48h-50T
72h-60C  72h-70T R RA RBA
0.1% R+*+B  0.1% B

23t ey eHE s ety =HE eHE =HE
6. RIBS 1 starterE °]&3to] 7Aadd @3 2 1t F4 £4
7b wEl R
(1) ¥

RIBS 1 starterg °]&3slo] Ax3 WF&5 435t vt A% f2d F

3
Fasl= AL E?}D} Glusoset™ s7do] & A5 T84 718k AL, fructose?
=

bt Sgol AWBFE ol AFL Rk

Starter?+ o =2 ELEMZJ S -(o]sl R)AIA = maltose= HEEA EFhow, glucose}
fructose?] EF A Z7]d =Jqtrt A4 FHb Wol g A s g5 ddd = Al EZolA| &=

S HYPAW SASTo ghuko] A xV|HUE we shEo|Qlt). Starter®t A.oryzacE:
Z3 Ad (ol RA)E R 3 ub37HA & maltoses AEH A &kal, glucoses
P AEH AT Fructosew s/do] MAHFE o] fHasts Aoz AT
Starter®} A.oryzae 2 B.licheniformisES &33to] #A|zx3 A (o]3F RBA)S|] maltose2}
fructose™= 4 Z7]d B2 Yol AEHAWIE 54 T AT 54 S ded v

=y
S7tets ¥ S Boloew, glucoses &4 Z7]0 AAHAGI S0l IHHAAN HEH A

—h
=
(@}
—
o
%)
@)
rir
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Maltose Glucose

700 4
600 -
500 o

mg/L
g/t 200 | mg/L
200 A

100 A

Fructose

5000

4500

4000

3500

3000

mg/L 2500
2000

1500

1000

500

P S T T T TN T T T N |

27 103 18F|2F 105 18523 10 18F[2F 105 18F

DBA

13 11. RIBS 1 stater® A %3 9% a9 gz A3

(2) ¢

RIBS 1 starterE o]&sto] Ax3 w55 Hdste] w0 e e gadsts 1
2129} 2t} Maltose®t fructose®] 4% %A %7]d z+zt 3337667 mg/L, 2,45374521 mg/L&
2 TS eI o] A8 A Faste AES Eon, R 4379 RA A
s A dadAtd AEFHA 2Udrh Glucose= A 185 R A9 RAIA 2zt

147 mg/L, 73.8 mg/L AZ=FH Ao, RA A3 7= Ao AP F= Z715
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Maltose Glucose

800 1 300 -

700 250 4
600
500 o
mg/L 400 mg/L 150 -
300 o 100 A

200 -
100 - 50 4 I
0 - 0 -

27 105 18%F

200 o

2F 10F 18F| 2F 10F 18F| 2F 10F 18F|2F 10F 18F 27 10 18F |23 103 18F 27 10F 18F

GBA GR GRA GRBA GBA GR GRA GRBA

Fructose

6000 1
5000
4000 -
mg/L 3000 -
2000
1000 -

% 12. RIBS 1 starter®2 A %3 1+ fa9d g A
. 714
1) 9%

RIBS 1 starterg ©]&3lo] Az W5 A3t tsox A% F7]4Hs 543 43
= &3 2t} Cirtric acide] 2% BA 23 F9 RBA A3 FA] &4 Z71HY &4 8
Aol thAh Yol = AEgdS HJow, R AdG9 RA A FoAe= A0 & 45 7}
s AFEFS Bt RA 2g79 4 95dd /Mg =2 3,044 mg/L 7F AEHAL o=
Zz7-¢1 BA 2379 1,336 mg/Lel 28] o]Afa 3“%3}% =] o]t}. Succinic acid:= AwWHA
o A Z7)o+= 2587430 mg/Le] AE=HAoY & g do 2137400mg/L= %7] FH

=
o e #e YERNRITE Lactic acid RBA *a‘fﬁ:f% A& eta &Aool A 452 Zv)e}
= AES HYow 4 dadd 11,745715,766 mg/L= A& 714k g% 5 7 =2
S BE QT Acetic aicd= BA 2872 A9slus A4 Zuk gro] Wolxthrl &4 9

g52dd Frtele AEdS YEUAAIRE 4 2719 87371,590 mg/LEth v 85871,145 mg/L
s HERA AT
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Citric acid Succinic acid

mg/L mg/L 250 -

DBA DR DRA DRBA DBA DR DRA DRBA

Lactic acid Aceticacid

18000 - 1800 1
16000 - 1600 -
14000 1400
12000 - 1200

10000 - 1000 -
8000 - me/l oo
6000 - 600 1
4000 - 400 -
2000 -

mg/L

) 14

e f71e A ow H4o] MAPsE tastt 4TS wAT

Citric acidt %4 %7]9)% 7ol BA 4970t 2 #2 Yehor $4o A 945
2 pade grTug e e Jedd $4 489 §9% 6377155% me/L S
ARd52 F45) = %4 $Edel 1347325me/Lel FFS ek

Hol AYPFE
A AER F10F 71 B @S BehRY Acetic acids %40 AABFE ol
Sobd i 4@S dehigln, RASH RBA 4879 4% %4 Fwol vs) 4 9ade F

et RS RAAT 27 g 2 485 mg/L, 950 me/L e thehl gl
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Citric acid Succinic acid

3000 A 700 =

2500 - 600

2000 -

mg/L 1500 - mg/L
1000 - 200 4

500 -

Lactic acid Acetic acid

20000 + 2500 4
18000
16000 - 2000
14000 -
12000 - 1500 o
mg/L 10000 - mg/L
8000 - 1000 +
6000 -
4000 - 500 -
2000 -
o

<8 717 )b @] FElotw ikl ®istES EA A THGE 10) A

T2 9 glutmic acid’} 81884 mg/L, & 7F¢ =& FFFS eI
I, R A8+ glycine2 1,17839 mg/L, RA 235 9A] glycine] 961.80 mg/LZ 74 =
gkom RBA 2 3d 7%= glutamic acid’} 1,13065 mg/lL o2 7} =& kS Yl
Aspartic acid®} alanine, ornitine> WZTE A3 A FoA HA 7|7l AEFE FUH5)

= e na

]
iv
o
=
30
i)
o T
BN

=74 713 Fob R fFrEobr=Ate] B%(E 11) RBA A5 A9 A=

glutamic acid’} 7Fg =& &3S Ui, RBA A3 oA = glycineo]l 924.78 mg/L=

ekeh ©9] glutamic acide] $HFS FAHX7IHT A4 S5de F7t

SEAAIRE el AS, sz vE 54 gRddle A SS FAT F AU o

2 st 32 glycine, threonine, alanine®l Al FA}8FAl YERSETE. Threonine?} ornitine®] z+z;

151.917682.21 mg/L, 159.647233.69 mg/L= glutamic acid®} glycine t3 2o 2 st#Fo] =4
3370
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7. RIBS 1 starter& o] &3t 7/1¢s @3 2 7149 B-amylase &4

RIBS 1 starterE o]-&3sle Az WFE At e I 2 149 B-amylase &
B FA4T A= a9 169 2k @49 Af dxzTo R A¥TE 4 271 vE =
A g de F7lE AEdS B, RBS RBA AdTE 4 985dd sAX7|HT thia
e 76lunit/g, 563unit/g ©] Attt o] B-amylase A e RB A 7S At A4
gudel 44 z71nth B ge etk 44 #=d RB 497 Bamylase 34 &
827unit/g &2 R A3 302 unit/gRth oF 2.7v] =& e YEhdt B-amylase B4 9
A3} el 2 RB AW b ¥ £2% gl
(a) (b)

900 900
800 | 800
700 700 F
600 | 600 |
unit 00T .O%J unit 00 1 IOOEI
400 £ I10_>'<_ 400 F I10_7'<_
300 f gz 300 EPTES
200 200 F
100 | 100
0 0
CON-D DR DRB DRBA CON-G GR GRB GRBA

% 15, RIBS 1 stater® Alz3sk @4 9 3149 B-amylase 5 W3l (a)9d, (b)) 1%
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3#10. RIBS 1 starterg ©|-&3ato] 713 A4 Fofofr At

(c+9] : mg/L)
Aspartic acid Threonine Glutamic acid Glycine Alanine
25 10 185 25 10 185 2 107 185 2 105 185 27 107 185
BA 4.60 6.54 3.82 401.79 615.80 419.20 814.83 922.84 818.84 30.04 683.42 594.62 8.29 6.30 6.79
R 32.04 35.26 47.83 NDV 568.54 876.84 789.71 912.82 1025.96 592.00 538.03 1178.39 46.48 56.04  74.87
RA 1.36 18.31 21.93 45.68 1323.74 864.51 271.84 1191.15 662.59 67.57 840.84 961.80 3.99 8.10  14.07
RBA 0.48 9.45 15.37 650.74 402.69 886.90 792.01 435.23 1130.65 645.10 448.04 1005.78 6.00 11.37 11.79
Valine Leucine Phenylalanine Ornitine Lysine
27 10 185 2T 10 185 27 10 185 27 10 185 2T 10+ 185
BA 81.40 78.73 87.19 35.63 13.564 15.12 61.64 73.65 74.09 212.87 147.67 149.49  59.78 ND ND
R 77.08 106.21 136.95 ND 20.50 37.03 66.90 99.41  149.09 165.90 205.01 299.78  66.80 ND ND
RA  154.96 90.72 103.15 109.53 25.74 33.06 89.90 126.03 135.56 99.35 247.78 261.18 107.70 ND ND
RBA 82.54 112.16  49.26 ND 20.85  26.72 62.64 88.78 128.63 132.55 17541 285.13 ND ND ND
1) ND : Not detect
#11. RIBS 1 starters ©]-&3sto] 7HEeh -9 g ofm| =it
(9] © mg/L)
Aspartic acid Threonine Glutamic acid Glycine Alanine
27 10 185 27 10+ 185 2T 10+ 185 2 10 185 25 10+ 18
BA 8.49 15.33 19.72 741.78 736.24 682.21 1127.12 1086.25 1123.39 981.12 816.12 830.21  7.40 7.72 7.45

R 54.14  39.52  31.21 942.28 494.88 145.31 1172.78 1061.81 1047.41 861.53 854.55 796.84 55,53 39.44 7.85
RA 2231 26.33 33.92 1744.07 1587.09 833.74 1234.44 1162.07 910.04 1114.78 1019.87 736.17  9.22 8.95 7.79
RBA 13.75 7.52 19.63 1160.23 105.16 151.91 1319.04 1329.88 534.22 1053.19 1121.16 924.78 8.74 9.47 5.00

Valine Leucine Phenylalanine Ornitine Lysine

25 10 185 27 105 185 27 10 18 25 10 18 27 105+ 185

BA 94.32  72.80 73.54 13.70 12.51  13.50 599.72 58.06 59.77 157.70  151.64 159.64 NDV ND ND

R 92.35  80.77 121.19 16.14 15.24  19.38 71.05 67.23 76.68 194.85 186.30 224.72 ND ND ND
RA 111.34  97.00 99.11 18.63 19.05  20.85 78.95 80.79 82.03 215.08 218.89 233.69 ND ND ND
RBA 115.21 111.85 86.01 17.97 18.24  13.18 75.73 76.32 59.54 206.96  227.70 179.54 ND ND ND
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8. RIBS 1 starter& o] &3t 7] A3 9 7139 f =2 &Y
7}, vlol A Yol

RIBS 1 starterg o|&sto] /it @4 9 19 wlo]eAdelrl &4 Aye vhgdt 2
v}, A& 9] histamine< 349.87469.0 mg/L, 7+4¢] hitamineS 284.37309.9 mg/L7} A &% 3t}
AA g-2lvehe] histamine $HA7]ES mFAE YA @A|RE, W= A A (FDA)S] Hd71+<]
500 mg/Lell " XA HE3dts FFo]Rlth. Tyramined 4% HA4E 188.2~204.8 mg/L, 1+

& 149.0~156.3 mg/L7F A& = Atk

3#12. RIBS 1 starterE ©|&3slo] 73t @2 2 71H4o] nlo] @ Ay ofwl
(4¢] : mg/L)

Control(BA) R RA RBA
Histamine 394.1 469.0 468.3 349.8

a4
Tyramine 188.2 204.8 192.0 192.9
Histamine 294 .5 309.9 309.6 284.3

-
Tyramine 149.0 156.3 150.1 151.3

U BAA4TAAE

RIBS 1 starterg °o]-&3ate] 7ids |7 9 149 WS #48 d3d= 31394 2
o #@4e A9 R AEFE AL x+, RA, RBA A g o= B.cereus’t A=Y,
Salmonella spp., E. coli, Stap. aureus, Cl perfringenes 52 Y
5 YEt AT B.eereus © A5 HEHAAT WA 7]EQ
HZgo 7 &4y Ao Uﬂ—roﬂfﬂt— B.cereus’t HE% A &
F7F A Tol S8 Aoz dAdEo A b3 A9 BeereusEs: ¥ RE WA

o
Bee AE HA B9kt
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(+9] : CFU/mL)
Cl perfiingenes

E. coli Stap. aureus

Salmonella
Spp.

o]

=

=
B. cereus
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1

T

RBA A& oA
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=

T, e PET, RA

RIBS 1 starter

T

©ug/kg)
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RBA
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=

14. RIBS 1 starter
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0.0

0.0
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S

NEE starter culture?l ORIBS®] B. cereus |

9. ORIBS starter®] HLAAE 4]

o

~
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o

~
file)
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o
o
ol ul
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w

Bk webA g s ORIBS 9 Al B, cereus’t AA7F ® Aow H

e
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¥ 15. ORIBS®] WA AE B4

B. cereus Salmonella spp. E. coli Stap. aureus Cl. perfringenes
A3} & & 24 & &7

10. ORIBS starterg o]£3t9 73 W9 FF 4
7F w89

ORIBS starterg ©]-&3ate] 7Wagt w9 Feds 43 dads b33 2tk Maltoses=
OR AAFTE AL AAFE °

mg/L7F AEHAATN 54 G5del= HEHA ZXUdh Glucose= HHE
HEA F7retd T dax7|d = ORBAE HEH A &skoem iz 81 mg/L, OR
165 mg/L, ORA A& 360 mg/Le &S vl o

Z7}sle] 551576,8383 mg/LE &% At} Fructoser: A& o wiz} Aoldt Axts E‘_‘E\S‘\ﬂr.
‘4174‘?4 4% & %7 61 mg/LolA HE 6dxo] F43 F

o Haes Alde] 16,988 mg/LE AR, OR A9
sto] 28064 mg/L7F A&5 Atk ORA 239 ORBA AdF& 498 mg/L, 200 mg/L
o 5] g 6YxfA 27,833 mg/L, 27,0600 mg/LZ 7t vhrt a4 de] 10,091 mg/L,
11,866mg/L= 50% AX 7FAst3 Tt

rr

Maltose Glucose

1800 8000

1600 | 7000 |

1400 | 6000 F

1200 |

5000
n n

1000 F BA BA
L =OR mg/L 4000 | =0R

600 | " ORA 3000 " ORA

400 HORBA 2000 HORBA

200 1000 |

0 0
0 62 129 0 62 129

Fructose

30000 r
25000 |
20000 |

mBA

mg/L 15000 | =0R

10000 F W ORA

s000 | uORBA

(o] 6 129

13 16. ORIBS stater® A %3k w59 el gk M3}



AR R

Citric acidv= E& 28 27 &
APDFE Frhet= AFS B, OR AFFE A
Th7b g 12xfol FRAske] diz 4,333
mg/L7} AZEE Atk Succinic acidv 2 AT oA HE7E 18 55 Srlehe A4S 2

gow g 1243k iz 13,670 mg/L, OR 2 ¥+ 6,201 mg/L, ORA A3+
A

Citric acid Succinic acid
8000 25000
7000
20000
6000
5000 f mBA 15000 mBA
mg/L 4000 [ mOR mg/L HOR
| 10000
3000 = ORA W ORA
2000 HORBA 5000 = ORBA
1000 |
o ! 0

Lactic acid Acetic acid

25000 r 2500 r

20000 2000 F

15000 [ mBA 1500 F mBA

mg/L ®OR mg/L
10000 F 1000 F
WORA

HOR
" ORA

5000 F W ORBA 500 | W ORBA

ne

0

6 12 0

ne

1% 17. ORIBS stater® A %3k w59 F7]4F &gk W3}

Lactic acide W& 7)o 1,34672,187 mg/l. X & Ho|t} &g 6dxlo] 714 =& 3
BT, @3 129l += FAske] 147571,970 mg/Le] a2 YEFH AT Acetic acid= 29
of wel o2 AEFS Btk HETF9 ORA 231 Ag 2art JPdrE 71 o,

Hl =

4 o

OR %7t W 683l F43 /et Wa el i gasts JFL By
ORBA 4#79 2% Wi 6dte] Z7githh BE 129300 FA ghe fAshaoh

o S obel =

e frEletr ity Axe= 1 163 2o WFo fEolv et T oMY B e
threonineo. & &7}t 13 42 Z718t9] 267.127625.15 mg/L7F AEE A}t vHA glutamic
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acid= WE %74 389376759 mg/L7F AZHAA N g s de 1449727.87 mg/L 7} A
Feo] Wask APASES Pad Aoz vehdh glycined 3§ 2R/ APDEF Z7ba
[e]

=T =
of HF 12¢ Aol 80171591 mg/L7F A& ATt Urea®l S OR HAFFE ALst A+
oA Hart APA4E FrEetlal, OR AT+ 28 x7)o vls] 2¢E gdsdd o ¥

stekS UER Q. Alanines WE ,%7101] M =S s Rtk
11. ORIBS starterE o] &3t /N3 W9 B-amylase 4

W59 B-amylase &4 A% A= 29 183 2ok x+9 4 4o WP+
shaFo]l F7helte] A4 ¢xEdo= 755 unit/g 13, OR A @9 ORAXZEF &= 544 x7]9
Z+7F 941 unit/g, 1,042 unit/g Yoy A 643t F43] HAaste] A daddE 462
unit/g, 541 unit/g= YEFHATE ORBA A3+ sA4o] IgE+5 Srlste 4% B
A e Ao = 611 unit/go 2 S7)SFA T

ﬂJ

1200 1

1000

800

B Oday
it 600
o B 6 day

200 b H12day

00

CON OR ORA ORBA

19 18. ORIBS stater® A %3k W59 B-amylase 3% W3}
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¥16. ORIBS starterE ©]

goko] e WFe] o obv) ik

(&9 mg/L)
Urea Aspartic acid Threonine Glutamic acid Glycine
0 6d 12¢ oY 6d 124 0Y 6d 124 (O} 6d 124 0d 64 12¢
BA 27.93 ND 38.85 3.23 10.43 7.00 2.46 418.89 625.15 45.05  20.65 27.59 0.30 11.19 14.41
OR 19.85 ND 6.55 4.90 1.2 8.13 3.84 38.69 267.12 67.59 15.69 14.49 0.34 1.97 8.01
ORA 9.38  29.25  40.38 4.96 14.76  26.69 3.44 418.10 693.80 48.43 22.62 27.87 0.38 11.04 1591
ORBA 23.10 18.86  29.94 4.30 11.93 5.41 2.99 458.29 484.67 38.93 23.63 21.06 0.34 12.14 11.39
Alanine Valine Leucine Ornitine Lysine
0d 6 12¢ 0d 6 12¢ 0d 6 12¢ 0d 6 124 0d 6 124
BA 11.38 1.80 7.57 1.56 28.82  26.36 10.71 6.28 11.79  30.88  27.68 39.79 5.91 3.45 9.23
OR 8.68 1.38 2.31 1.64 28.88  27.72 8.90 0.98 6.89  22.90 4.03 0.40 5.20 0.25 2.66
ORA 8.69 2.30 3.79 1.44 27.84  27.18 8.09 6.62 12.96 2549  27.60 0.44 5.71 3.38 9.66
ORBA 11.64 1.91 5.45 1.34 31.73  20.52 10.09 7.79 9.56  30.93 31.68 31.69 6.51 4.07 7.06
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12. ORIBS starterE o] €39 723 HF9 HFHEAEY

7. whol @AY o)

Yeake #4% 23} hitamine> ORA A3
NA 40 mg/LE2 HAEH AL AstuE T, OR, ORBA AdAFdAE A& A o)

& AN

& gadel A 123219 Al&9] Hlo] 9 A
7

o] ¢} Wi E tyramine ORA A3 oA HE=HHA ki, thE+ 543mg/L, OR 8.7 mg/L,
ORBA 279.6 mg/LZ A& At

¥17. ORIBS starterZ o]-&3lo] 7futst wj=2] nlo] o Ay ol

(49 mg/L)

Control(BA) OR ORA ORBA
Histamine NDV ND 4.0 ND
Tyramine 543.5 8.7 ND 279.6

1) ND : Not detect

U 3L A=

ORIBS starters ©]-83}o] 7¢d w59 MU A&

R4

AuAEdA sdE ¥ 249 23E el

!

.-
O
ftlo

EAE A% mE A

pEA

ot

F %

(o

ﬂll

¥#18. ORIBS starterg ©o]-g&3slo] 7ltst wFo] HAALU|AYE

(9] : CFU/mL)

Salmonella . )
B. cereus E. coli Stap. aureus Cl. perfringenes
Spp.

ES, _
(BA) 1= =4 =43 =73 =73
OR ERA=E =73 =3 =73 =4
ORA =41= =73 73 =4 -+
ORBA EHE 73 73 +73 =73

BY2 12940 AREY FolEHRAS AT dde= %199 2 dix
7o AS BEHER BAFEAA, OR 27 09 ue/kg, ORA A7 00 pg/kg, ORBA 2



e 0.1 pg/keel s AE YERAAINE 2]okA FF(HFAL]) 7152 15 ug/kgdllE
| XA Hsl= FrEol AT

_rl

¥19. ORIBS starterZ o]&3lo] 7jutet wFo] ZFolZgtEA
(9 © ug/kg)

Control(BA) OR ORA ORBA

| 5= =HE 0.9 0.0 0.1

13. ORIBS starterg o]&3 723 e F2 4

ORIBS starterE °lgato] /W&a F=4e] a3 dds 2493 dates va3 2
Maltose®] -5 dutd oz Bg7t A4S gafo] Friets AFS Bl TE T2AL
43 F 40C0.1% OR+B A3 oA 5158meg/L=E 7HE =2 s veula, o= o3
72712 733 % 507C0.1% OR+B A% 307mg/Lol Hlaf oF 16HH oY ¥ ol

8 ol

Fructose 9A] @7t AP s F7lstes A& Heom,

ek e

Maltose Fructose
6000 25000
HCON. 40 CON. 40
5000 B40°C.0.1%.0R 20000 H40°C.0.1%.0R
4000 ®407C.0.1%.0R+B H40C.0.1%.0R+B
. 1 .
®40°C.1%.0R 5000 H40C.1%.0R
mg/L 3000 mg/L
®40°C.1%.0R+B 10000 540°C.1%.0R+B
2000 ®507C.0.1%.0R #50C.0.1%0R
1000 50%C.0.1%.0R+B 5000 #507C.0.1%.0R+B
0 ¥50C.1%.0R o #50C.1%.0R
24h 48h 72h 50°C.1%.0R+B 24h 48h 72h 50°C.1%.0R+B
Glucose
12000
HCON. 40
10000 m407C.0.1%0R
8000 = 40°C.0.1%.0R+B
®40C.1%.0R
mg/L 6000
®40°C.1%.0R+B
4000 ®507C.0.1%0R
2000 50C.0.1%.0R+B
o "50C.1%.0R
24h 48h 72h 50°C.1%.0R+B

1% 19. ORIBS stater® A %3 A=A Fald &= W3}
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. 714k

ORIBS stater= A|z3gt A =7do] f714ke] #4434 = oh3¥ 2ot Citric acide= 2a7t 2l
FAFs Frbehe AFS B, 53 #Fe] HE2=7F 40T A7 856179,800 mg/L
2 50C Ag 79 2477621 mg/L ol S YR Lactic acide] 4% 4
T 0TCTAH = FEaAe] AARgdrs Frhstes 43S B, 50T A= 2R
AlZro] Aages dacske 4dFS Bl
Succinic acid® HZ%7F 50C Z2-¢, 28 48417 A eSS w 265532 mg/LE 7FE &
2 &S Holtrt 72A17F 4 Fol = 5947914 mg/LE F7FekA T 40T A9 g 244
b3k dE 7223k FEFe] FARSHAATE. Acetic acid®] e HEEE 40°c9} 50C ol A1

=

%

ity

fo @
o

ot

Citric acid Lactic acid
18000 18000
- | | .
16000 CON. 40 16000 CON. 40
14000 ®40°C.0.1%.0R 14000 H40T.0.1%0R
12000 ®40°C.0.1%.0R+B 12000 M 407C.0.1%.0R+B
10000 W 40C.1%.0R 10000 H40T.1%0R
mg/L mg/L .
8000 M 40°C.1%.0R+B 8000 ®40°C.1%.0R+B
6000 ¥50°C.0.1%.0R 6000 #50C.0.1%0R
4000 . 4000 .
50°C.0.1%.0R+B 5507C.0.1%.0R+B
2000 2000
o ¥ 50°C.1%.0R 0 550C.1%.0R
24h 48h 72h 507C.1%.0R+B 24h 48h 72h 50°C.1%.0R+B
Succinic acid Acetic acid
1000 6000
900 = CON. 40 HCON. 40
800 ®40C.0.1%.0R 5000 m40°C.0.1%.0R
700 ®40°C.0.1%.0R+B 4000 ®407T.0.1%.0R+B
600 .
M40°C.1%0R H40T.1%0R
mg/L 500 mg/L 3000
200 H40°C.1%.0R+B H40T.1%.0R+B
300 50C.0.1%.0R 2000 5507T.0.1%0R
200 #50°C.0.1%.0R+B 1000 #50C.0.1%.0R+B

100

m50C.1%.0R m50C.1%.0R

24h 48h 72h 50C.1%.0R+B 507C.1%.0R+B

13 20. ORIBS stater® A %38k 4ol G7)4F ek W3}
o frEolr =4t

ORIBS stater® A|xg H=7de] feoireit Aite v 2ok feobreit 5 7}’%

ro ek ekl A-S glutimic acid® i Z oA W& 72hel 7HE =S 80.00 mg/L7}F A

I, 50C 0.19% OR+B A& < 50C 1% OR A g oA z+zt 7243 mg/L, 49.42 mg/L7]—

HAoh tix79 glutamic acid®] &S Larvt & A5 Srrstd oy, 7 AR
G g 48hell= FrtedThl @ET2hel thA] HAsT ARt 7 AR B 2 g

48hs g5 AHo® AASGY] wite] Ha dxdd Mg =2 dHS YeEld o= du

o o W ogR
e 32

il

(i
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#20. ORIBS starterg ©o]-&3slo] 7t A=) frelofn| ik

(¢ © mg/L)

Urea Aspartic acid Threonine Glutamic acid Glycine
24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h
CON NDY”  21.94 19.91 0.58 0.12 0.2 42.74 68.99 76.29 41.12 73.91 80.00 1.79 4.09 4.21
50T 0.1% OR+B 1.63 4.62 13.29 0.20 4.14 0.20 2.33 82.50 35.58 46.62 75.31 72.43 2.06 5.80 3.23
50C 1% OR 0.23 8.83 9.08 0.06 0.16 0.18 27.62 50.79 20.67 41.70 65.47 49.42 2.41 4.99 2.04
Alanine Valine Leucine Ornitine Lysine
24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h
CON 0.52 0.85 2.31 34.42 32.78 52.24 ND ND 4.34 0.07 1.05 0.68 2.32 2.19 2.98
50T 0.1% OR+B 0.41 0.84 1.48 24.91 40.82 36.24 1.41 4.47 4.87 0.20 8.30 9.28 1.23 3.06 3.50
50C 1% OR 0.50 1.18 1.23 23.62 37.06 32.59 0.11 2.68 3.39 3.62 6.24 6.23 0.73 0.99 2.25

1) ND : Not detect
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14. ORIBS starterZ o] -&3le 7/H&3 J =29 B-amylase A

7ol B-amylase BAS tS-3 #Zt} B-amylase AL W E A 7to] AEE F71E)
= A4S 1o 40T 1% ORB Ad 9 50C 0.1% OR, 50C 1% ORB Ad+4+= 2a
48A17FD o) 7 w2 B S YERSITL

2500

2000

1500
B2tk
unt E4sh

1000 E72h

500

CON  40-0.10R 40-0.10R8 40-10R 40-10REB 50-0.10R 50-0.10RB 50-10R  50-10REB

13 21. ORIBS stater® A %3+ A =7o] B-amylase 3F=F W3}

15. ORIBS starterg ©]-&39 7|3 H=39 SHEIEY

7. ol @A ol

ORIBS starterg ©]-&3ato] 7Hast d=7de] uto]eAHoelnl $HeF 4 A= 3213 2o
Histamine®] 4% tHZFolA+= 422 mg/L, 50C OR+B 0.1% A3 oA+ 42.1 mg/L,
50C OR 1% A&golM= 21.2 mg/Le o] A& =tk Tyramine? 45 thz7-oll A
239.8mg/L&E A&7 50C OR+B 0.1%¢ 33.9 mg/L$ 50C OR 1% 63.4 mg/Le 3
FHT 52 3k YERAT

¥21. ORIBS starterZ o] &3fo] 7|wat A =p7ko] npo] @ #| Yol
($1 © mg/L)

Control 50C OR+B 0.5% 50C OR 1%
Histamine 42.2 42.1 21.2
Tyramine 239.8 33.9 63.4
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U BeA4TAE

o
-
ME,
o

ORIBS starterg ©]-&3to] 7|wst =] HAAHUAES +A8 23 nEs A
=

A =M == R 549 23

%22, ORIBS starters ©]§3to] s H=de] BAdr =
(9] : CFU/mL)

B. cereus Sa]n;ggella E. coli Stap. aureus CIl perfringenes

o 2=+ 4= =3 =3 =3 =3

50T -
H A= ©o.x] o x] ©°. ] © ]
=am= Pe) o) e} o

0.1% OR+B " " b b

50T
HA= o1 o o °.x
== =0 = o o i=Ie]

0.1% OR

Aol FolFetEAlS EA% 27 dix79 50C 0.1% OR+B APFNAE AR
A ESlaL, 50T 0.1% OR% A3d++ 0.0 pg/kgsl A& HER AT
#23. ORIBS starterg ol&3sto] 7/Bde F=7o] FotZeE4

(&9 © pg/kg)

Control 50T 0.1% OR+B 50T 0.1% OR%

ox!
Al
o3

=HE =HE 0.0

16. ORIBS starterg& ©]-&3lo /MTs H=3 F5HA
ORIBS starterE o] &3to] 7R3l A=l w59 =9 HAMAT F gfe AT =

5
0C 0.1% OR+B ¢ 50T 0.1% OR% A7} 17822 7P =2 A4=2 A =AU #

THAA A3E EdE AT AER dAsa, feotvmt R AsiEd 24l AHE-skaih
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3£24. ORIBS starters o|-&3to] 7W¢g F=4o dsHA
19 wiA 29 A 3= WA A
Control 5 6 0 11
40T 0.1% OR 5 6 0 11
40T 0.1% OR+B 5 0 2 7
40T 1% OR 0 0 2 2
40T 1% OR+B 0 6 1 7
50T 0.1% OR 15 0 2 17
50T 0.1% OR+B 10 6 1 17
50C 1% OR 0 3 1 4
50C 1% OR+B 0 0 0 0

17. ORIBS starterg °o]&3to 7/t @3 2 7+ 53 4
7F w93

(1) |%

ORIBS starterg ©l&3te] 7Idst @3] Fade 4 ZAye= thad 2o dAAA
e Hge S0 AYPL5E 4t 4IFS Bt Maltoset 54 10572H2] ORA & -l
A 7 =e 436 mg/L7t AEEHJ T 2T ORBA A9 g2 Z+7F 108 mg/L ¢ 111
mg/LE FAFFA T ¥H RA Ag oA 4715 HEHA Zdrh Glucose] 75
ORA A& FdA 1477mg/LZE 7} =2 %S YeE Y. Fructose?] 2% OR ¥ ORA 2
Aol A 7630mg/L ©F 7366mg/L7F 27 A=W AL, ORBAY A9 $HFe 581Img/L= o
%79 516lmg/L Bt} thAh =gk}

- 243 -



Maltose Glucose

4500
4000 f
3500 F
3000 |
2500

me/l 3000 |
1500
1000
500 |

900
800
700
600
500
me/L 400
300
200
100

Fructose

18000
16000 |
14000 |
12000 |
10000 |

me/L “go00 |
6000 |
4000 |
2000 |

A

(2) z+4

el weld SRS B I FASHA Aol IFEFF Haets
Maltose®] &S tixzTolA 718 =2 S JeEllAdth Glucose® 7
ORA A#HF7F 2743 mg/LZ 7FE =2 #2 UeddAwE 4ol g4x5d 1074kl =
713mg/LE OR A @ Tl 7F4 =& Fhol AZE52% ) Fructosex= OR A3 7oA 7910mg/L
2 7MY =2 HAE%S UEs

rir
o,
odt
o
fz
8
)

o
A
o
B
)
2
rir
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Maltose Glucose

700 - 3000 r
600 | 2500
500 | 2000
mg/L mg/L 1500
1000
500 F

Fructose

12000 ¢

10000 F

8000 |

mg/L 6000 |
4000 |

2000 f

e
oft
rE
b

1% 23. ORIBS stater® Alzx3gk -39 Fa 9

N

>
>
i
o
rlo
i
dlo

53 2} Citric acide OR A FE ALk A oA A4 %
T2t o] o= HEFA &Skl Lactic aicdE A0 APLF=
FS H W g Z+ 11,783 mg/L, OR 10,872 mg/L, ORA 8490mg/L, 9,495
At Acetic acid®] 4% OR A& Al A3 FollA sAFH 713t
S fHAste AEFS BEth ORA A FolA 1,433 mg/L = 71 =& @S

uccinic acide =& A3 FoNA HEHA LU

i)
2 ¢
iv)
N
4y
ox,
=~

&
o

kY
o
R
b4
o
rEL".
)
2
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Cirtic acid Lactic acid

3000 14000 r
2500 + 12000
2000 k- 10000 |

/L 1500 , ooT
m I
& me/l eo00 |

1000 | 4000
500 | 2000 F

Acetic acid

2500 r

2000 f

1500 |

mg/L
1000 |

500 |

19 24, ORIBS stater® A %3+ @& f7|AF &= H3}

@ 1%

Citric acid®] & ®gel 2 o] OR AATE Agatn %4 27l PEHATG7}
%] FWE AEEA 29t ORAD TS citric acids 40 WaHel wfe Z7ke] e
ol @t} Lactic acid®] 49 dzTE Asld AATAN %40 AAA5E 7))

T AFES 19om ORA A TolA 11,840mg/LE 7Hd =& TS ek

Lo

Acetic acidi= OR A TE AQs HAAF A =4 7] vlal] 4 S5dol FaFo] =o}
AE gEd 5 Rl Succinic acide= B 924 dlxzT9 54 4543 ORA A4
o] ZAGEY AEFHY oW, 77} 936mg/L, 3,787mg/L¥ 7 &=F )
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Citric acid Lactic acid
2500 r 14000
2000 | 12000 f
10000 |
1500 | 8000 |
mg/L L
¢/ 1000 F me/ 6000 |
4000 |
500 2000 F
0 0
GBA GR GRA GRBA
Acetic acid Succinic acid
4000 r 4000
3500 | 3500 |
3000 f 3000 F
2500 f 2500 F
mg/L 2000 [ mg/L 2000
1500 | 1500 F
1000 | 1000 F
500 | 500 F I
0 0
0F 4F 10F|0F 4F 10F|0F 4F 10F|0F 4F 10F
GBA GR GRA GRBA GBA GR GRA GRBA

18 25, ORIBS stater® A %3k 7+deo] F7)4F e W3}
o FEolv =4t

1) 4%

ORIBS stater®= &3 &4 frefobnw=qt =S #2409k Z2v #d
glutamic acidg A3 FEopr]=itEol A HARbAo R w4 7R 4 d5do] =2 3
%S YER T Glutamic acid®] 4% ORA A3 oA 27269 mg/LE 7} = <
WA Threonine©] 811.987975.35 mg/L7} A&% o] Felotv =it & 7HE =2 @S vehd

At 1 t}S o 2 urea, ornitine, aspartic acid, valineo] & shakg vERU ST

Hde] FrEohn =t T bE Be S UE A2 threonine o E 126.147668.35 mg/L7}
AZH A, Glutamic acidve WZ&T7F 54.58 mg/L=2 7Hd wrokar, Ag o4+ 132.327179.48
mg/L% threonine Uh& o2 #-& FaFolAvh 1Mo frefobu| =it $hiFo]l ®AFe] fraf oty
A sheFE T ARk o s e ks UERYQITE o]+ RIBS 1 starter® A z&gh #@%, 11749
Adot= dAsHA = Aol

18. ORIBS starter& ©o]€3lo /23 F% 2 7+ B-amylase &4

=

g 2 M Bramylase 242 29 269 Aot v "] A 427 Ale =4

b
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o2

(9
o
22
o

AT A Ho B-amylasedt#o] A ATFES A 1072 2T+ 421 unit/go =
3 gE Ag = 3407382 unit/gel BER FAMSIATH. HEE iR E A Qe A
ggo A &Aool HPE4E B-amylasestFo] A AFgFS HAL OR A3 FolA 396

A
unit/g o2 oE AT Hl3] tha =2 FE YERAT

600 500

300 ¢ 400 |

400

Hoa L]

unit 300 | = unit 250 | =

Bz 200 Bazx

200 T10F 150 F T10x
100 F 100
50
0 0
CON-D DR DRB DRBA CON-G GR GRB GRBA

19 26. ORIBS stater® A %3 93 2 7449 B-amylase 3% W3}
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325. ORIBS starterg o|&3sto] 7N Ao Fejotr =
(&% mg/L)
Urea Aspartic acid Threonine Glutamic acid Glycine
27 45 105 27 45 10 27 45 10+ 27 45 105 27 4 10
BA 42.30  55.80 56.75 28.31 33.02 30.50 753.39 967.84 970.63 59.45 40.99 31.23 16.54  22.92 26.91
OR 9.70 97.31 64.46  15.05 23.60 35.23 554.54 899.79 94547 54.63  46.48 39.16 13.69 21.23 36.90
ORA 49.94 73.81 69.56 7.63 38.38 36.62 1156.20 1139.13 811.98 4294 28556 272.69 19.44 27.02 28.20
ORBA  38.21 57.12  13.37 7.81 33.76  34.72 811.98 987.19 975.35 63.94 43.19 31.74 1757 23.15  23.39
Alanine Valine Leucine Ornitine Lysine
27 45 105 27 45 10 27 45 10 27 45 105 27 45 105
BA 12.04 15.54 15.77  25.86 60.40  44.37 8.42 13.09 14.25 36.56  41.77 42.93 9.71 11.83 12.24
OR 2.75 4.89 7.67  28.56 82.40  77.27 11.03 14.60 14.83 0.52 43.55 48.13 7.31 10.71 12.52
ORA 4.65 8.94 8.87 18.06 57.69  47.30 13.66 19.24 19.79  39.59  48.39 47.30  10.90 13.95 13.75
ORBA 12.72 16.82 15.93 25.40 21.55 19.45 11.59 14.32 12.99 38,51 42.76 41.96 10.40  12.08 12.09
3£26. ORIBS starterg o] &3t 73t Ao Fejotr
(49 @ mg/L)
Urea Aspartic acid Threonine Glutamic acid Glycine
27 45 10+ 27 45 10+ 27 45 105 25 45 105 27 45 10+
BA ND 29.52 31.41 8.70 4.18 13.27 ND 394.73  126.14  41.26 14.26 54.58 15.19 14.54 17.60
OR 5.29 6.87 6.61 13.39 18.87  19.93 470.37 480.22 668.35 150.76 153.34  179.48 11.76  11.88 15.73
ORA 12.17  10.13 8.79 7.20 6.77 6.32 668.35 652.18 428.73 179.48 17549 144.86 15.73 17.17  17.07
ORBA 3595 36.72 35.59 8.20 8.38 8.24 629.54 656.65 630.41 39.39 2298 132.32 13.34 18.10 17.78
Alanine Valine Leucine Ornitine Lysine
2 45 10 2 4 10 25 45 105 25 45 105 2 45 10+
BA 9.63 8.19 4.10 13.64 13.78  23.32 6.95 7.26 7.58 30.94  29.70 30.37 7.86 5.54 4.63
OR 1.67 1.73 1.76  19.14 38.69  33.85 9.78 7.10 5.38 2.65  24.29 24.61 5.48 5.99 6.25
ORA 2.70 3.24 1.02  13.36 13.15  26.91 9.87 10.57 8.46  30.87  30.77 29.91 8.07 8.10 7.59
ORBA 7.39 8.83 8.63 35.23 12.69 25.59  26.90 28.31 2753 29.72  31.05 30.19 7.47 8.01 7.89
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19. ORIBS starterg ©o]£3lo] 7/MEs % 2L 7HF9 HIAEAEY

7F. Blo] @AY op

ORIBS starterg o] &3t 7ldber @7 9 (o] wloje Yol S #A gk Ay 32267
2h ©49 OR 2dFolA histamine®] 06 mg/L7} &9 RAS Asta, 98 2 1139
histamined 25 27 % ¥t} Tyramined ZE A TolM HE HJdow w7 gzt
9} ORBA A# oA 27k 7477mg/L, 7105mg/LZ ta =2 gdo] HEHA A9
tyramine o] RG] EFRT 28] ol =& S vEJAY. fEve 2 EU, Auc
v 9] tyramine T4 7]l+2 AAEOIYA] FAwE AdEol H§- histamined A EHEZ

1% A5t vk

H27. ORIBS starter o] -&a}e] /wat €4 2 72] who] @AY o}nl
(49 mg/L)

Control(BA) OR ORA ORBA
Histamine 0 0.6 0 0
|3
Tyramine 747.7 163.1 210.7 710.5
Histamine 0 0 0 0
-
Tyramine 336.5 46.9 57.6 352.1

U BeA4TAE

ORIBS starters ©ol-&sto] 7Rt @7 9 o BdAdndss 43 23= £ 279
2ot 9353 v 2y Aol A Salmonella spp., E. coli, Stap. aureus, Cl perfringenes
w49 A3RE YA ¥ B cereus®] A5 B39 OR A% 9 ORA A3 ol
A 747 4.2%x10° 3.1x10° CFU/mL %22 HAEHJI, ol 2 FH 7[5 g 100007}
Z1gel WAA FEas AT e F$ ORA AdtolA 3.2x10° CFU/mL o2
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(&9 : CFU/mL)
Cl. perfiingenes
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=
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ORIBS starter
To B, glA 00 pg/kg = EAEH AL, ORA

X

=
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1. 3718E 7] A

7] g8 BREHOR HEANFHS A starter 1 mLE YA+

-80Ceo H<(3), starter 1 mL%}

40% glycerol 1 mLe} &3ste] -80TCo| EH=(4) W
FT AR RESIET. HEY UMW I/ sAAXY} FARESRE APH A

Stock &=

- 252 -

ste] dojzl HAE
20% skim milk 1 mLel &3%tsle] 5Z2HA %), starter 1 mL ¢} 20% skim milk 1mLol] &3t
st FAx(2), starter 1 mLE YA st Aozl #AE 20% glycerol ImLol &




NE PUHE 2EVAE ol &3 AAMA] FrE ZHHAT 5 A AT G
FEAE 335 A & & AUtk AAMAY F8E Eoly] Astel A I 5 gl FHRE
100 mLE £3 & ¥ #3712 olgste] AFath 2EPHAS o &8 AANA SFu gz
FAH goz 348 & QA AF

=
A& FAska, of 2ulE A A 3339 FAS
z

Bt o] A3E Wof AEvAES o]&ato] dojXl ofdrnud FFd of i of 92ule] F&

#30. 2EWAE o] &3 F AAujx 9 B
1A} 2%} 3%} 42F 5AF Hat gk
2= 3.24 3.48 3.47 3.30 3.28 3.35

3. A= AN WG 4G4 ww

F ORIBS®| Fw+E 1.3X10° CFU/g o3tk AFA NS o] gate] mdd 475 A
elstal= 107107 CFU/go 2 dwka o wieko] & w vty dddd

(9] :CFU/g)

4t 2EukA
t° t ol 22 9] ol 4% 8% 12% 16%
starter ol

T 1.3x10°%  4.5x10°% 9.0x10° 1.2x10° 2.1x10° 4.1x10° 4.8x107

A et mAARZ g ARES  HAET]  Aols  deolrr] 915k
pyrosequencing WX & AF8-3sto] RS Hlu A ST

7 48T

Ho
>~
>
oX
o
do
o
ol
o,
N

) 01571 $13}e] phyrogenic treeE ZHAASFATH(2Y 27) AT =
A F 7HA 722 y¥ ol £ ORIBS(Control 1,2)¢F 71 A8 8-S 7Hd g+

- 253 -



ALl

o

i

B

fz=Tot=

o

BEER

=
-

<1 ORIBSZ ¢

o

T =, 7]

=

=
=

2] 3]
17

o
1=

Cige

&

A1) Y (Solid 1, 2)
M A Wl =] Wl F (st 1,2)

SR

1

-

Z=

Njo

[e)

714el A LA

jop-
-

il
°

¢

—

N

st2
Extract1
Extract2
Solid2
Yohtrol2
0.0002
Edhtrol
Soild1
16-2
0.0013
16-1
0.0044
4-2
122

0121

— -

st1
0101

__E

0.0031

|

0.0983

0.1367

0.05

0384

0.4428

<049

xr
R

"0

o
M

—

NI

M

7. v = 2]

g2
Control 1, 2 :

I A

=

A,

=94 12% %

T

Z|

°f Solid 1, 2 :

=

HA7FE, 12-1.2

8% %

=

ol

%

A

2Eut7 o9 Extract 1,2 :

-

A7bE, 812 ¢

4%
A

=

ol

=
]

T
=,

<3t ORIBS, st 1,2 :
pas

Wi e, 4-12 ¢

=]
=

16%

ol
ol

N
_X#l

1

16-1,2 :

A A A

ki3

% 93

—L
i=]

5. 72 starter cultured FZAE 2 A4AH =B

&
_vo..u
T
o
R
e
o)

w
)

Aoz A

1

.

st

o

A Z

N

o
o
)|
es

= NEE 2719 BC free stater culture?] %2 A

- 254 -



25

32. BC free stater culture®] %@ X
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44 A+ A3 g3 n

1. RIBS 1 startero= Ax3 F=o] g FF2 L7 %7 F7F advrt 2
Y dd dashe 4dFE B 3]

ORIBS starter® A|Zg #=73& RIBS 102 A% 437
bk AEE B

2. RIBS 1 starter® @ A %3k =79
= 2gvt I8 5 Frlstd A Aas)
kel 50C Aol M= FAeE 4

71 4% % lactic acid®] W3} Fo]= lactic acid
Aot ® e fatslgdth. ORIBS starter® A %3
o

3. A9 acetic acide= WE Z7)o] Z718tthr) 48R 7F o] o) 7
g o] Ayt AA| B2l Bsubtillis p01E o] &3te] wE A
A

RN 1_,
ox!
Al
o
.
-
iy
_\?_1,
1o
Ho
>

4, H=Ae] ghe g Fo AAEE olvwAte] A #Y e AoE RuFa e
glutmic acid¢} aspartic acid7} =S 3k slo] Zs AW, alanine, glycine, lycine®] 3=
o] om wute] FaivtE AFAATE ). B AFPAdA EE F R Hgge
glolm) Ak 2 A% aspertic acid®} glutamic acid®] $F#Fo] alanine, glycine, lycine] =t}
A5 =& Fow Hol F8 o] Zrgk Ao =w FehEr

6. =l Al A= 102719 2 540 die A7 A de]” m2W, histamine # 3L 755.40
mg/kg, tyramine< 191351 mg/kgl & e o o9 AE o)A histamine®} tyramine
o] AEHJTL wumErh T3 7Y HFFS 243 A7 Ayt w29? histamine 3
o] 1.3754.3 mg/kg, tyramine &#o] 0.77483.1 mg/kg o= AZHAJch olye A3y AFER
Hol & AFeA 7ide F 19 H=x4e] histamine?}t tyramine® 7S A¥bA<l Ao=
dekE o] X

7. ALFeE Az G daEA e Aol A Fed e W)
< frelde] s 2E 0¥ 9SS vustdsu dAAoR 1 ghERol
W, fe% FF F HF B4 dehd A glucosedtn RuSATY. W B AT F
= &)
T -

9] starter® ZNE HFLS fructose?] ko] glucosee] THFH T 53] =

Sl 2k o
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8 BAY fF7|Ake wol e Fo AIHEe @Fe BwEAHE #osE Fo AR,
2 AFAA F FFY starter= B> 9

A2 lactic acidfit). olefst Ayf= 7P Az ATHAFe] F7]4 g5 F lactic acid
o] gteFo] b =gthe AFARe fARS Y. 3 A,

7Fek ® Aol & lactic acide] $FEo] o} wWok 2

o] oz HAEFHUTE et FAEH A, AdEHFE o] &3 A9+ citric,?} acetic acid¥&
Zoko 1} lactic acid7b A ks BalVel= Aolstgint. B A3 o)A RIBS 1 starter® A %3k

1>}
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ORIBS starter & 7)< /i

T 9=
B ™ ] oz vl Eue
(CEL:_) k”*r‘ﬂ]'xﬂ [¢] H]“l‘od:ll—uii (%) OJ:FL7HE Tﬁglﬁo
1gsoA  7iEst "HZAF  starter
culture®] B. cereus, Salmonella spp.
RIBS 1 starter®] 9siu] A& )
e 100 |E. coli, Staphylococcus aureus, CIL
B }
o perfiingenes 2 EAFEE HAA AlY
TR on 4
2 A EEA IAF-7]1 3ol A v 2 =i
o .
1% E 4R A JﬂrRIBS Lo W g A 9] B. cereus, Salmonella spp. E. coli,
7 ak Ay g 100 |Staphylococcus — aureus, ClL  per-
HE s . = .
- Buereus free| fringenes °] EMAF-E F Ao
(2013) A
starter cul- T
£ )% A RIBS 1 o1F 2 g5t olsis o lo) G, 7L felohlnal B
A —amylase &84 FAEA 2 dlole
A o, FolEebEal lHEA £
MEE AES IuE HdEs gige=
5] 2 Z} 7= 1B A
RIBS 1 H =4 #54] 100 5w g
- RiBSI M4 2 9% VAR B4
B. cereus, Salmonella spp. E. col,
Staphylococcus — aureus, ClL  per-
fringenes 2] EAMAF-E 4
- RiBS1 74 81 7 o]s}sh 4
Fe9, 7, freobunal, B
—amylase &% FAEY B oHole
Al o}l FolEeEA Sl ¥
&A= . "
e - ORIBS starter®] $lafn| A& 4]
2 AEER . _ ‘
= A MaE AEF S, A=A @ 100 B. cereus, Salmonella spp. E. coll,
SAA T A - Staphylococcus  aureus, CL er|
. o —’; e AR 1?1}7{;@}1/765 o] EAARE A /\]@%.i
22 A T # EDY
A% | B.cereus free - ORIBS &, 3=%, 1+4, 9%
(2014) | starter B. cereus, Salmonella spp. E. coli,
culture®] % Staphylococcus — aureus, ClL  per-
fringenes
VNHE e .
- ORIBS "+, ¥=%, -4, €%
7H =13
= e, F71AE SEeln =gl B
—amylase £484 FZAEAN 2 Hlole
A o, FolEebEAl B A £
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