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SUMMARY

1. Title

Searching and preservation of microbial resources from traditional

fermented foods

II. Objective and Importance of Reserch

The representative traditional fermented foods in Korea can be
divided into four groups, such as fermented vegetable products, fermented
soybean products, fermented cereal products and fermented fishery products.
They have an important role in Korean dietary history based on the taste of
traditional meal and the nutrition of Korean people. Except for the
alcoholic beverage making, the fermented products are made with the saltea
raw materials, It gives the salty taste to the diet and also allows us to
preserve the food materials, Since cereals are the main food of Korean,
salty and meaty side dishes are required year round, Kimchi(fermented
vegetable products), Jang(fermented soybean sauce and pastes) and

Jeot-kal(fermented fish products) are the three major salt-fermented foods

in Korea. Jang and Jeot-kal have been important protein and fat sources and

Kimchi has been the vitamin source for the Korean people who live on rice.
To the present day, almost all Korean traditional fermented foods are
prepared by natural fermentation. However in some cases, such as production
of Nuruk and fermented soybean products, starter cultures have been
introduced. To have consistant and high quality of fermented foods, it is

necessary to use high quality starter cultures for fermentation. Starter
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cultures can be developed by a long-term plan for collection and evaluation
of useful microorganisms, For this purpose, in our project, well
manufactured fermented foods (Jeot-kal, Nuruk, Kimchi and fermented soybean
products) are collected and stored. The microbial flora changes are
investigated during the preparation of fermented foods and important
microorganisms are stored. Another purpose of this project is to make a
culture collection center for Korean food microorganismms at the Korea Food
Research Institute, Currently{ in Korea we have two main culture collection
centér(KCTCJ Korean Collection for Type Cultures and KCOM, Korean Culture
Center of Microorganisms), which deals mainly with industrial
microorganisms, Theréfore we need urgently a new culture collection center,

which specializes in food microorganisms.

I1II. Scope and Content of Research

1) Collection and preservation of Korean traditional fermented foods
1. Collection of 180 different fermented foods yearly
2. Preservation of collected fermented foods
(Total 720 foods for 4 years)
2) Isolation of microorganisms from collected fermented foods
and preservation of isolated microorganisms
1. Isolation of 2,000 microorganisms from Jeot-kal
and preservation of 500 microorganisms yearly
2. Isolation of 500 microorganisms from Nuruk
and preservation of 500 microorganisms yearly
3. Isolation of 500 microorganisms from Kimchi
and preservation of 500 microorganisms yearly

4. Isolation of 500 microorganisms from fermented soybean products

- 16 -



and preservation of 500 microorganisms yearly
3) Identification of isolated microorganisms from fermented foods
and investigation of microbial flora changes
1. Identification of isolated Jeot-kal microorganisms
and investigation of microbial flora changes
during the manufacturing of fermented foods
2. Identification of isolated Nuruk microorganisms
- 3. Identification of isolated Kimchi microorganisms,
investigation of microbial population changes
and construction of taxonomy profile
4. Identification of isolated microorganisms
from fermented soybean products
4) Survey of utilization with preserved fermented foods and -
with preserved microorganisms
1. Changes of viable cells and of microbial flora after storage
of Jeot-kal in liquid nitrogen
2. Screening of useful microorganisms from fermented soybean
products and its application for manufacturing of

fermented soybean products

IV. Result and Recommendation of Application

Total 187 different Jeot-kal were collected mainly from companies

certified as KTF(Korean Traditional Food) mark, also consideration of

different regions and different seosons, Collected Jeot-kal samples were

investigated and aerobic and lactic bacterial cells were counted and then

preserved in liquid nitrogen with 15% glycerol. Total 302 different Nuruk

were collected from different area of Korea and preserved .in liquid
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nitrogen with 15% glycerol, Total 140 different kimchi, 104 kinds of
kimchi, prepared with different vegetables and different preparing methods,
were collected through out the regions of Korea. After homogenization of
the collected kimchi, 9 cryo-tube for each kimchi containing 1ml of the
suspension were made and stored in liquid nitrogen. Total 118 different
soybean products were collected and preserved in liquid nitrogen,

Total 9,435 microorganisms were isolated from 187 collected Jeot-kal
with pure culture method. These microorganisms were identified briefly as
the first step with'6 mo;phological and biochemical tests and then total
2,015 important microorganisms were stored with the form of freeze-drying
vial. Total 1,845 microorganisms were isolated from 302 collected Nuruk and
were preserved in the form of freeze-drying vial. Total 2,761 strains of
lactic acid bacteria and other microorganisms were isolated from 140
collected kimchi and from them 2,486 microorganisms were preserved in the
form of freeze-drying vial. Total 2,052 microorganisms were isolatgd from
collected 118 fermented soybean products and were stored in the form of
freeze-drying vial.

To investigate the microbial floral changes during the fermentation
process of Jeot-kal, 6 morphological and biochemical tests(Cell- and colony
morphology, Gram staining, Catalase test, Oxidase test and
Oxidation/Fermentation test) were performed. With the result of these
tests, microorganisms were divided into several Genus or Groups, such as
Gram negative bacteria, lactic acid bacteria(Gram positive, Catalase
negative and Oxidase negative), Bacillus(Gram positive, Catalase positive
rod), Staphylococcus(Gram positive, Catalase positive cocci) etc. In the

case of Bajirak jogai-jeot, it happened typical lactic fermentation, but in
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the case of the other Myeolchi-jeot, Sora-jeot and Gul-jeot, we don’t have
any lactic fermentation, The yeasts isolated from Nuruk were identified by
the method of carbon source utilization with Biolog system. The population
changes of lactic acid bacteria Leuconostoc, Lactobaci]lus; Pediococcus
and yeast were clarified during cabbage kimchi(baechu kimchi) fermentation
at room and low temperatures, The change of pH, reducing sugar content and
total viable bacteria also were analyzed. And the population changes and
fermentation pattern of green onion kimchi(pa kimchi) and leek
kimchi(buchu kimchi) were analyzed and compared with cabbage kimchi(baechu
kimchi). Nine different strains of Leuconostoc, having different colony
morphology, were isolated and the population changes'of these strains were
analyzed during kimchi fermentation, All of these strains were identified
as L. mesenteroides subsp, mesenteroides. Seven major clusters could bé
constructed by the analysis of whole cell fatty acid profiles(FAMES) of the
isolated lactic acid bacteria, Cluster A, B, C, D contained only
Leuconostoc strainsvand cluster F contained only Lactobacillus strains. By
the analysis of carbon sources utilizing ability on 95 kinds of carbon
sources (BIOLOG system), 5 major clusters were constructed., Cluster M, N,
0, P contained only Leuconostoc strains and cluster Q contained only
Lactobacillus strains. Between the clusters of Leuconostoc strains
constructed by FAMES and BIOLOG systems, 65 - 87% of homology were showed.
Also there were 67% of homology between the clusters of Lactobacillus
strains constructed by FAMES and BIOLOG systems. Microorganisms isolated
from fermented soybean products were identified with method of MIDI system.
To know the application possibility of preserved Jeot-kal in liquid

nitrogen, the aerobic- and lactic bacteria cell counts of Jeot-kal were
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compared before and after 2-3 years’ storage in liquid nitrogen. The
aerobic- and lactic bacteria cell counts decreased after 2-3 years’ storage
of Jeot-kal in liquid nitrogen. Microbial floral changes of Jeot-kal were
also investigated.'fn the case of Gram positive bacteria, the ratio of rod
and cocci changed. Cocci was higher than rod before storage, but after the
storage, rod was higher than cocci. The ratio of lactic acid bacteria(Gram
positive, Catalase negative bacteria) compared to aerobic cell become
higher after storage, but the ratio of yeasts decreased drastically after
storage. Microorganisms isolated from fermented soybean products were
tested on their enzyme producibility to select for application., Soybean
sauce were produced with selected strains. It was proven that the produced

soybean sauce would contribute to improve flavor, organic acids,

amino-nitrogen and to reduce the fermentation period.
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Table 1. Media of isolation for lactic acid bacteria,

Amount(g/l)
Component
MRS PES m-LBS MEA
Protcose peptone 10 - ' - -
Tnggtlgﬁze - 5 10 1.0
Phytone peptone - - - 15
Beef extract 10 - - Co-
Yeast extract 5 05 5 1.0
Casamino acid - - - 3
Dextrose 20 = 20 -
Sucrose 20° 20 ~ -
Fructose - - - , 25
Tween 80 A 1 - - 1.0
Argrt];ggum 2 _ 2 -
Sodium acetate 5 - 15 -
MgSO0,-7TH20 0.1 0.244 0.575 -
MnSOq4 0.05 - 0.12 -
Na:HPO4 2 - - -
(NH4)2S04 - 2 - -25
KH2POq4 - 1 6 -
FeSO4 - - 0.034 -
: : :
Sorbitan _ _ 1 _
. monooleate
Acetic aicd - - 25 -
BCG - - - . 20 mé
Agar | 15 15 15 -
pH 6.2~6.6 6.8 55 7.2

* MRS +sucrose( glucose #19))
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¥ 2. n[dE EeluiA] & wjgzA

AutA Molds Yeasts A
Cooke Rose BCP Agar
Bengal A M Agar Polypeptone Agar
F2]u)&] Nutrient agar St gat gat.' Yeast extract  BCP Agar
reptofycin YPD Agar Lactobacilli MRS
0.03mg/1 A7}
Agar
gz 0T 28T, ®C, 30T,
72X 7t vl 2-3d iy 5-6 wj} 2-3Y ujQ
Lactobacilli MRS
X Zu]#x] Nutrient agar PDA M Agar Agar
BCP Agar

A3E AFLEAE ndEY 53 4 FF2A

1. A7 njPEY] 53 A #F3x4

37zt w]gES S3E Colony morphology, Cell morphology, Gram
staining, Catalase test, Oxidase test, OF test®} T2 un|dE2L FALLH
Ql 23z AseEd AL ZARes dxHA oHE BR, 53 A
=3 ¥, RAZME dRo] wE uYE FFUHE ZABIUR, o] ¥ 23
2 MEFZE Ao API kite} xjeiQ Aey, gy aga ¥yA
33 u|gE A bl olste] 22]3 MIDI#} Biologst %2 T3 7171
§ ol &3t ojatFd nAE F¥E Al stoct

2. +% ulggY 53
FHo2YY 29 n4BY FS 7Y FeiA B4 wasga,

2|3 BEAS o]23}= BIOLOG SystemE o] &3l A st}

- 43 -



3. 24 njAEe] FElE W EFAA 4

Az HE 2aH nAES MRS IARAolM 30T, 20 A vjYRt ¥
slide glasso] BF Aol Ad42 swstel B ohg 1P AL st By
PojRog st vPEL uwjgety EGZALE #18lo, MRS gAuj]o]
2328 HAEste 10, 15, 30, 37, 40, 42C B 45C oA 157U wie ¥
HRYFEE ZASIAR, pH 4.2, 7.5, 8.5 % pH 9.2 2 & MRS JAufx|}
NaCl& 3, 4, 6, 6.5, 8 I 18% H7I3t MRS YAujAlojM e 8% /FE AU}
gdct. E 985 IAsRA| (tryptose 1.0%, sodium chloride 0.5%, agar 0.5%)
o] wjdsled 54L& FAstgch &2 n]AdES F32 Bergey’'s manual of
systematic bacteriology®} Bergey’s manual of Determinative bacteriologyoll
g3t EF U 5L stach @ dE% Zake 7R AAuiAo] 2apsiaz
3l= o glucose, raffinose, rhamnose, ribose, dextrin, sorbitol& #%
157} E|A Briste] Bl FE AEZY F 30ToM 14 4% FA wigsin
glucose Ui 5L AAMujx|L] Duhran® %2 gas B4 FFE, 1 9 BEE 9
o ujx] Mol wW3tE sl T LASS IPSIACh Catalase tests 3% H
2 0, W SEE VUG, oxidase testi 1% p-aminodimethylaniline
oxalate2A WA ol ¥-F WIS AASHATH

Biolog® o8¢ 239 SAL EZ F38 TUY RE Z27E VRS o
zﬂunz]oﬂx{ 1x}8 o B8jo¥3 ¥ BLA (Biolog Lactic Acid bacteria agar,
BIOLOG) LAlMiAolA 484170 wjo} shelm, A=& BLA Aol Achsiel
18~24 A7 vjestel ARoel ALgSHATH WS EE 30°CE shadch BLA 2
AlufAlol A v}t FFE 20 meo] BLA suspensiAon broth (BIOLOG) 0.56%2}
0.016%2] Tween 800] Soj9lt glass tube (20X150mn)e 2JA4{3to] 590 me]
terbidometer& ©] &3l EEEE HasidA Y P #& AF (¢
4.5%10% cell/me)3}eict Ayl —'&EI'E.S] AR L turbidity standard& ©]

g3t 4,3t VARE ARt HAspacrh. & HH AL §-channel
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repeating pipetter® o]&3}o] GP MicroPlate®] Z} wellofl 150 w% &3}
odtl. MZH GP MicroPlate 30°CoiA ujerslgiil turbidity: 4 A3} 24
Al Zb ujor3t v} 7zt &A@ stdch. 96 well GP MicroPlatedlE 242t thE 95

742 8] BrA ) 723 ekA9} redox dyeql tetrazolium violeto] wellmjc}

)
B
e
oX.
lu)

12 Sojaltt. Test®E: 95 71x]8] ¥t4A QL Table 32} At} 0|
Mol BENPE Botol BAUE o 83HA HA FAL tetrazoliun dyek
B2l formazang ¥HASHA Hrch. vrado] Astd of FFH HAE ol &
s}o] NADH7} TrEolxa o]yt NADHZ} AzbddAe] Joste 2ol A
terazolium dye:= RelM o nizjA St} ©44E ol &3t EACIASY
o F=o] wet tian, 7 APFFY say o] 822 Microplate readero]
o3 590 mmollA FF3lq AZHH AFejol MicroLog release 3.50
softwareo] 2&J3] EA3ldct. 96 well (12X8 well)®] Al weil-‘% E‘_}./.:-%_]OI
¢l redox dye%t %lo] control@ o]&Hch Umz] 2} wellollr] &AH
turbidity Zt2 controlQl A1Zt& " Tl average well color developments
Lol At} o] ZtS threshold calculationZtB& A X positive (+),
negative (-), borderline (v)& EA|Eo] 2} gtalel o] &8 FF71 23 H
th.. 95 7} EtA Y o] &4 ZolA, borderline (v) A3z EF negative(-)
2 Azjslel sz BIOSYSY Clustan softwareol] &]3] —E—;E] 7}%%t binary code
el Wttt Similarity coefficientsi= Jaccard coefficient, simple
matching coefficient& o] &3ste] 7319 2 clustering UPGMA analysis&

o] &3t%it}t. Jaccard coefficient (S)))& F3t= AL Sy = A/ A+B+C ol

simple matching coefficient(Sw)& Ssw = A+D / M oltl, (A= ¥ #3& B F
(+), B, Cx= ojx 3t FFul (+), D= F FF EF (-)d Zfolth) 2g

(4

B2 59 A% F FF EF (Y ZSE ALAFAAM A Ha s

i

(+),(-) BE npatching®le Z$71 ZZ"rh oy £ CLUSTAN

cluster analysis software& o] L3} cl.

- 45 -



MIDI $R7171& ©1 &% 239 $32 ¥ 4578 T BRE F3
& MRS AA|ujRlofl A 1AH o ujodit I MRS ZIANJufR|oA] 48417ty T
Adiuigsted  ddol A& wig2=E: 30°C = 89tk Gas
chromatography& o] &% FAMEs®M-& Millere] 9o} wigtc}, MRS w3y
viRloll A wjoryt < 50 mg (wet weight) =29 cell& teflono® Wiyt
screw cap tube(13X100 mm, Pyrex)oll &7l ¥ 50% methanolol 15% NaOHE 3
7t 89 1 Mg Y3 100°C olN 30 £ stdsidrt. ALoA Ay ¥
methanolic HCl 2 m¢(6.0 N HCl 325 mf+methanol 275 mé)& 2 7}slod 80°C
oA 10 £ s1dstz we]  AlEA 0 1.25 2]  hexane:

methyl-tert-butylether(l : 1 vol/vol)& Y3 10 £ & HolFr}, A5

e}

HS 223 ¥ 3 o] dilute NaOH(10.8 g NaOH/900 w¢ D.W)E M7sto 5
27 Ho1F3L saturated NaClg B ¥& Wol=a the HEA 233 =S
septum-capped sample vial (12X32 mm, Alltech, U.S.A)E %7 capping (
Alltech, U.S.A ) 3lo] AEE Alg3idth. FAMEse] 2ol Hewlett
Packard series II Gas Chromatograph model 5890A7} o]&E9on
separation column 25 cmX0.22 mm x 0.33 /m methyl phenyl silicone
fused silica capillary column (HP 19091B-102)& Al&314t}. FAMEs
profile Microbial Identification System software (Microbial ID, Inc.,
Delaware, USA)E o]&35}¢1 o™ standard calibration mixture (Microbial
ID, Inc., Delaware, USA)2}2] H|ilof 2]3) peak naming, retention time,
peak areas, area %& F3}%c}. Gas chromatography?] ZZAL& c} 3} Zr}.
carrier gas, hydrogen : column head pressure, 10psi ; split ratio, 100 :
1;split vent, 50 mé/min; septum purge, 5 mé/min ; FID hydrogen, 30 m¢
/win ; FID nitrogen, 30 m¢/min; FID air, 400 mé/min ; initial temperature,

170C ; program rate, 5TC/min; final temp, 270 ; FID temperature, 300
T : injection port, 2507C ; injection volumn, 2 . AE FF FHLS
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Microbial Identification System aerobe library (version 3.5, Microbial
ID, Inc., Delaware, USA)E 0]-8-5‘]-93,'.201 Library Generation Software
Package& o|&3lod RE MY FF2| FAMEs profileo] 2]%t dendrograme 1
a1 o2 A F similarity 99% o]} o L A FFES AAFA
dolel E4& f3M ¥ AJgynt defsle] X F2H O 2 dendrogramd F351%]
T}, Clustering ueighted pair group method with arithmetic averages
(UPGMA, 2)& o]&3leitl. FAMEs profilezte] RA}32 Euclidean distanceE

A& 3to] Aabstoith
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Table 3. Carbon sources used in BIOLOG system,

Carbohydrates

N-Acctyl glucosamine
N-Acetyl mannosamine
L-Arabinose
D-Arabitol

Cellebiose

D-Fructose

L-Fucose

D-Galactose

D-Psicose

a ~D-Glucose
M-Inositol

a -D-Lactose.
Lactulose

Maltose

D-Mannitol
D-Mannose

a -Methyl-D-galactoside
B -Methyl-D-galactoside
D-Raffinose
L-Rhamnose

D-Ribose

D-Sorbitol

Sucrose
D-Tagatose-D-Trehalose
Turanose

Xylitol

D-Xylitol

Gentiobiose

Maltotriose
D-Melexitose
D-Melibiose

Palatinose

Stachyose

Mannan

Inulin

Amygdalin

Arbutin

Sedoheptulosan

Salicin

Esters

D-Lactic acid methyl ester
Methy! pyruvate

Methyl succinate

a -Methyl D-glucoside

B -Methyl D-glucoside

a -Methyl D-mannoside
3-Methly glucose

Amide

Succinamic acid
Alaninamide

Alcohols
Glycerol
2.3-butanediol

Inositol
Thymidine
Uridine

Phosphoryvlated chemicals

Adenosine-5’-monophosphate
Thymide-5'-monophosphate
Uridine-5'-monophosphate
Fructose-6-phosphate
Glucose-1-phosphate
Glucose~6-phosphate

D-L- a -Glycero! phosphate

Polymers

a -Cyclodextrin
B -Cyclodextrin
Dextrin

Tween 40
Tween 80

Glycogen

Amino_acids

D-Alanine

L-Alanine
L-Alanyl-glycine
L-Asparagine
L-Glutamic acid
Glycyl-L-glutamic acid
L-Pyroglutamic acid
L-Serine

Putrescine

Adenosine

2'-Deoxy adenosine
N-Acetyl L-glutamic acid

Carboxylic acids

D-Galacturonic acid
Acetic acid

a -Hydroxybutyric acid
B -Hydroxybutyric acid
7 ~Hydroxybutyric acid
P-Hydroxyphenyl acetic acid
a -Keto glutaric acid

a -Keto valeric acide
Lactamide

L-Lactic acid

Succinic acid

Propionic acid
D-Gluconic acid
D-Malic acid

L-Malic acid

Pyruvic acid
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2w nRE T3
AR, H2EE EelH nFEES FAAYA patterng tojE

wjo] £ 2 8H= MIDI systems o]-§3t F35%ich

A4d HEFA AZ3UEHE ¢ uAE EE2RAL

1. dxdLolse] AL BEo] n AR 4 N FEo| WAL FP2A
GaaLole AP REo] BAE 4+ X 230l DAL 9BE 2AY
71 15t 2AR FAYR F A A2E AHEsideH ZAR MES &5
= 10%2} 15% H71 = 71%] %-rrol 32, HAGALE AR} FF F RolAM =
Y "9x1§ 77 A8 F oAl 279 93 oldlth. AREL 15% glycerol Z}
Ll —170°C$]‘ AN AL BlFo] oF 2 BEH ARolR, AL BE %‘_3'%.
Fo| nAE 4+ W FFL vasigded, dA AREY I FdETY A
F= ARE A5}y Nacl—;- 5% A 7}3} Standard Plate Count. agar (DIFCO Co.,
USA)o] 0.1mL ) =gk ¥ 30-35°Coll M 3-73 uie ¥ ¥ colc;nyé- A48t
o 2342 sz, AMITAL NClE& 5% 7} Bromoresol Purple agar
(Eikén Co., Japan)o| BM¥ A|RE InL 4 T3} pouring metl;od_i 233
F 30-37°CoflA] 3-7¢47F uiefsta B colony& Al U}°"E} nj 4 & i’-%‘ﬁi}
& =zA8l7] $131d Standard Plate Count agar (DIFCO Co., USA)of ehd
colonyE w£2] 3to] A=) Fefel vidS WulF (X1,000) 22 JHsg
o] & Gram EA2} Catalase testE AAIY ¥ “I*“" F+ES 3‘—5—3}%1 2%

o] iy =ALE shadch

2. BREVE F8uLEL] @M € PBYFFE o8 FFE A=

Az} AF e 7R E4LE AEshe ndES Mstr) 91st
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o], protease activity &3 w2} amylase activity ZRujz|E o]&3 HAZ
88 57 & &% protease, amylase?] H71E FHste A A2 ¥Ao] &
+& B39l Protease activity ZAuix|e] AHEL casein 1.0%, yeast
extract 0.1%, MgClz 0.1%, Na:HPO; 0.325%, KH:PO; 0.045%, CaClz 0.0002%,
deoxycholic acid 0.1%, agar 2%°0]%l3l, amylase activity ZRujx]e] AHEe
starch 1.0%, peptone 0.1%, yeast extract 0.15%, MgClz 0.1%, NaHPO; 0.325%,
KHz2POs 0.045%, NH(Cl 0.25%, CaClz 0.0002%, agar 2.0%°])%lC}. Protease activity
2] &% & protease activity &Fuj=]o] spore suspension 2-3Y ujoFsle] 2N
HC1& W-EAA casein®] F3llsol wiel A4WdE &3 sz, AL E3sy
532 AEEMs HLFHF wlix|o] spore suspension 2-3U wjsle] KI-Ip
solutiong WEAA AVE Eils ELEEE FH3Act. YMNIRE o4 #
FE A=23H7] S8t AHgH d8 F, tife vFal, AYEL AR, A
g4 TF2FE AEslden, HFFFFE (F)FFUxY IFFIY
Aspergillus oryzae®} Bacillus #%2 AFZHZogdy He AN F& 2
T4¥d AEE Edlo] MUE Bacillus licheniformis F2138, F3258, F2382,

rfo

B. stearothermophilus F2342, B, subtilis F23628 AFg-s}ith. ©zte] A=z}

2 AZFAYE 121C, 0% 2 F 30CHA| WAl 4Asp. oryzae( Xx}4
2.0x104/g) & 4 3,000 g 0.25% FF ¥ AIFdxle] HF WRE 23 A8
& A2A ¥ ¥ £4& 93 ujg40T, 48A1H)std R, tfEAZL fFE 4
Aiste] o]& §& AL Boll SAZAE AA ¥, 121T, & FAsld W
s, oje] Mgy & ERAE FF3A AMFAxle] HEE HEE 22 F4&
" F 35T, 48A12 wigstdct AlF4™ 923.6 goll A4 827.8 g, FAA
488.6 g X Bacillus IF < FFY AIFvF 1,860 g& UYL ¥ 7|2 2
o} 7§R &k Polyethylene bagell Yol ZetAEEo] o} £2& W3 30TolA 60
Uzt 2ystEA 15U mich pH, olol:el HAE EASIHI, 609 ¥ UUY,
, 2, {7141, isoflavoneR & FFstdct VR Lk 7T F 34

4>
e
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dtejelotet o)) F4 HEE &FFsdch pH-3US A B FHRFE 'R
3] A3} pH meter(Suntex sp 701, USA)EH%%S‘}%..Q. , olo]| xejA 4= Formal
Moz 159 UALE ANEE 2438ty A3t 29 F3F2 105T 4
2y, Zehile Kieldahl®], UL Somoji o F43lgr}l. Isoflavoned] %t
g BMe A8 2 g8 80% methanolol £3§Al71 ¥ Hewlett Packard HPLC (1050
series) & 2EAM3lgon standardy= Sigma?] genistein
(4',5,7-Trihydroxyisoflavone)} daidzein (4',7-Dihydroxyisoflavone)& A}&
3l HPLCE] RZA& UV detector 254 mmoilA} column Capcell Pak C18, flow
rate 0.6m¢/min., mobile phase MeOH : 1 mM ammonium acetate (6:4)& 3}sit}.
S1argtere] 2L A8 2 g& ¥E3} NaHC0:2Y 2 méE 713 58 mixing¥
10,000 rpuoll A 5 £t LAEelst, 25 2 ned 23 Y P4k, NaClE 7}
&}51, t}A] diethylether 2 mE 33 & ¥ EYUS}o] Gas Chromatographyd A}
/3t citrric, malic, succinic, oxalic, fumaric acid§ 24slgct 24 =
& c}23t Yr}l. Hewlett Packard 5890 series II column HP-1& Al&3}d e
™, flow rate:= 1 ml/min. at Nz psi, injection temperature‘f} 300C, oven

temperature= 60°C—280C at 4C/min., injection volume 1 ut &t}
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CH 3 AEZEA A aF

S4RAAEY] £3 9 BES AT ALY AL E 4o RAFE
23 2L FRFAE ABAE A JFYAE U2 At axY 4
AZRE AAFFH, iRy o BAV| LS 23t F 1875 AANEE T
Astdct. 448 AAANEEL 251, 2, 3, 404 BAFE A3t Po] 2

40} §AF4E A4 F -170Te] dAAL A0 BE ek AFHEF &
A Al RAAEY FAY BEL 15 50lM HeiFe A3 At} nAdE
A4uixie] 43 AuAFE BAsH) sk NaCl @& A2 0w, 5%, 10%, 15%
A 7}3} SPC(Standard Plate Count) agar &} BCP 8| & AE3lo Fa49t R4t
F48 &3 sige ul, X 54 RelFE 23t ol sl&uixlel NaCl g 5% 2
71t wiRlelA 4ot AarFer M wol &R Ath wEtM RAAFE
249 ANFEE ZFsl] AT wixl: YA SPC 9} BCP 7] Eulzlo] 5%
NaCl-& H7lsted Algsialct. R4 ARE BE357] A ¥ FARIAY A
Hg ¢|3lo] Glycerol 15% Skim milk 10%, Skim milk 10% + Adonitol 1%,
Sucrose 8% + Skim milk 5% + Gelatin 1.5%, Lactose 8% + Skim milk 5% +
Gelatin 1.5 % o} Z& 57txle] EARIAE AMgste] 3712 RZANES -170C
Nitrogen tank 2} -20°C Deep freezer oA SZAZ ¥ 14 3048 Z2FY 3
F59 FAFSE AT A3 BIEE Table 604 HojFE 23 Yt} F
F4ot fAHFSe &Aool 9lolM -170T & liguid nitrogen tank H& wyof
A el Glycerol 15%¢] SARIAE ALY 7% 7MY £ A28E R

3 YUeS ¢ 4 AUth uwEtd RAEAE] BEL Glycerol 15% FARIAE

-
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o] &3t} AR @ 9 A9 2 ml cryo-viale] ©o} gAML BT HES}E= Y
Hos ARE RENUT £UY ALEY YHPE BHANE E 7004 Hof
& 23 Y YiHos gRel A9 amytol 22-25%e) Welolglw, 4
Pato] we sixulAe, oWolN, WANY P A 23Uo] 4842 W)
olgdch. Wl garel A9 Wasol 73 S 20w0lodT, pi-ghe YNFog
4-62) W slolgic},
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4 ARRY ATAE ¥4 959A 2 AsAF7AA
O‘J% ol =3
me | ATEF | AT A= ApHT zj%;:
sU4 (7)o 2 ' a
e F)o|Ho| | HPE XA 1
a9z | 2R Ty ] o) 2% | 0392-33-7801 (199,10
TS s 2 -3l
= 7}X}n] A)3] =X (-] X :\LL
503 ] A3l | 23AFE E%‘E o]-o]:g‘z_]_ 35 | 0392-31-4296 1994.10
B eAt 7hte) 9 2y XEE SRR -3l
i1}g] e oAl X T AT
A|57% g | TR RE T o | ods1-a3-a522 |14
S4015
sgaq| TR | AN Ay
s | AEER, AlE 2d A BB
132 | 0 | Anwn 926-2] 0455-665-2650 | 1995- 2
EF713
U] o,
s ¢ BEE =
ee | BAan | Eaag | ZRE AR | ose-saen (96
sUFA | '
S| EAe s | HZ Aed
sﬂ@i} ik 145 | 2aq = 259 1 0594-867-6390 | 19989
(<30 gt e S b
Mz | BNAR (mzeAME B WEIE 0l2E |00, a6r 7500 (1996, 12
Bl o 20
=1 Hx)e o 1= | 0 w29
e i3 | agae | P S ER osaesermg O
OT APS 73%}‘ I .]E_ = =
Ase | EAAR | AMME | C °n’)ebl 71;};‘4\_ 0593-833-9256 | 1997 &
st WxAR,  (pEAAA| AB Az
6% PG iRl B 354l ZEE-g |0561-744-3536 (1997, 8.
o Z T3t & A&2z] 644-1  |0561-775-5658| 1
oT i]a, E = HAE X _-_n_;,_ o l:q
A7e | wxeam | TFNE °“é§2% 323*_*31_ o545-974-4451 |1997-:
SRl
Al
oyt o3 o
A8z %E,?ﬂ% THpSAlE 7;‘__%5 42 | 0392-31-7690 (1997.9.
%EH°}7}U]a 5 408-1 ~1 4
B
230}
it RAEXRAAR |l A4ty 7}
g2 | ZUE e
T R A 1533|0391-661-3421 199710
3 G4t (F)3=2A
| Es F)=4| 33 FY9A 5
132 H 3 Al o3| osz-ami-asse (19954
s op4at TR $AZ
e | 7HdEds | gu4y | wUyd dEel | o03-s65-2255 |3
3“ o}_)r_*} 1392'4 13
ST Jluslan | sasy | AT HAR
152 Helapab ST 0 U™ |oas9-952-9363 | 199810
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X5 AU FF4(viable cell counts) W -F4td4(lactic bacteria
counts) & A4317] AR Afuix|e] 2FH7t £}

1) Viable cell counts (SPCx)

(CFU/g)
\alt addition(%)
0 5 10 15
fermented fish
shrimp-1 3.7x10° 2.2x10’ 0 0
shrimp-2 4.5x10° | 8.2x10° | 2.4x10° | 1.0x10°
clamp 5.4%10° 1.1x10° 4.0%x10° 0
squid 1.1x10° 1.8x10° 9.8%10° 0
gganari 1.1x10° 4,3%x10’ 4.3x10° 5.9%10°
2) Lactic bacteria counts (BCPu#x)
(CFu/g)
salt addition(%)
: 0 5 10 15
fermented fish
shrimp-1 7.0%X10° 2.0%x10° 0 0
shrimp-2 5.8%x10° 7.6%x10° 1.1x10° 3.0x10°
clamp 3.6x10° 6.8x10° 1.0x10° 0
squid 6.0x10° 3.0x10° 0 0
gganari 0 2.6x10° 0 0

* SPC - Standard Platd Count agar media
** BCP - Brom Cresol Purple agar media
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Table 6. Effects of five cryoprotectants and of two

storage temperatures on the microbial

survival rate(%)#%x%

N\
\Cryoprotectants | Glycerol Skim Skim Sucrose Lactose
15% milk milk 8% - 8%
Cell \\ 10% 10%' + gelatin | + fkim
AN + adonitol 1.5% mi Ik
Counts* \\\ 1% 5%
Storage N + gelatin
condition \\ - 1.5%
nitrogen | 1 day 83.74 31.47 58.74 55.82 63.60
Viable
1 tank
01 (-170°C) {30 days | 75.74 | 24.05 41.31 51.18 4.23
counts
(SPC)
deep 1 day 23.44 11.24 6.40 25.64 6.65
freezer :
(-20°C) |30 days | 20.56 7.24 1.65 13.08 2.36
nitrogen | 1 day 67.63 24.70 24.03 36.39 31.85
Lactic tank
bacteria| (-170°C) |30 days | 61.26 17.30 13.77 27.94 20.32
counts
(BCP) | deep | 1day | 5.66 0 0.71 6.86 0
freezer }— .
(-20°C) |30 days 1.28 0 0 0 0

* SPC - Standard Platd Count agar media

BCP - Brom Cresol Purple agar media

** Survival rate(%6) values were the mean value of two fermented

shrimp products and of one fermented clam product
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7. 439 3249 Qi 4EEY
Jeot-kals Moisture Salt Protein | Amino-N oH
(%) (%) (%) (%)
ZAA 1 72.42 17.58 9.98 0.54 5.20
ZAR1 74.81 13.34 10.90 0.67 4.90
£z 1 70.13 19. 34 9,55 0.21 5.35
E ! 68. 31 18.61 9.77 0.20 4,93
TR 70. 96 17.59 14.24 0.51 6.06
EF71A1 66.83 29.90 13.15 0.28 5.44
o2 ZA I 76.29 8.17 6.48 2.13 5.17
olg|ZA I 76.73 9.51 7.96 1.47 5.29
231 77.14 12.60 8.87 0.36 4.64
ZA 1 72.01 17.58 9.16 0.43 4.68
FX A [ 67.25 21.84 7.11 0.21 5.30
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(28 @4, Jletetolal 34 F2) 534 ol RA T FE G(genus) o8
Fole Wioz ngE FEZAE stdch n4E FERAIAE APAE
o WAIZEE I3 SHF(UFE 29T U RujFos 323)9 Folot K4

o
< 38 ¥4

Bacillus(1§8 ¥4, Staphylococcus

211

i

. FleletolAl 4, SAlvlel= &4 2#e] B Lactobacillus
sAdelz g4 73 7

o
°
Streptococcus, Lactococcus, Leuconostoci} 2 &0 AP, &ARel 7

b

I3 3¢ YA

o O,

Fletetotd]l &4,
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1.1. A3 2R F u|gE 439 43

HAR Az22AF F vYE 5 HHE 2AB] #iste] Az
FRoIA YA HA(AA FAHTt FFEATL YUl &3)E ol &3l
A ARE AFHA HF Yol 2t vhide] AUe AAA =St A=
3 olF, X7IFE 47TF S4UAFF FIIHLE nhate] Aol JHM ARE A
stglen, AHAR o|$H Age YiAMEsd FiddsE ALY F UiA
o5 Aol 507088 A}E e4Eesidl, 22 BEE nAEES o
AHeg oA FFE AAstdd, B W M2 FeldAA JARA e}
Gram staining, Catalase test, Oxidase test U O0/F-testd& AA|3}d Rz <«
4 ©AE nBE FFe] MRS 24} st AR SEHAE vjdEY &
$H3E ZAIY Z3}E Table 152} Table 160] RojF& Z3} Ut} Table
15, 169]4 & 4 A= Zo] HAR 44 AP Fe vBE F38H: 37
XA} AA FARA ezl zlol§ R, a7} UAUI O FAit
Fo] 2dste A2 v AYE Ry, A HARY F¢ LR 1954
ol yeastZ AL ZEo| FUEE °)FUL EY Gran - AFE| thA] &

dste @& HogFoUrh
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Table 15. Distribution(total number) of microflora
during the fermentation of

Chungmu Myeolchi-jeot

~._Microflora Gram +, Gram +, Gram - Ea:iaxéligc—ed
Catalase + Catalase - Bacteria .
Samples - organisms
raw Myeolchi 1 15 5 50
raw Myeolchi
+ NaCl 20% 4 16 18 .46
fernented 22 0 28 50
fermented 47 1 0 48
8 weeks
fermented
19 weeks 8 0 0 8
fermented
28 weeks 0 29 0 29
froed | o w | o | w
fermented
47 weeks 0 13 0 13

Table 16. Distribution(total number) of microflora
during the fermentation of
Keoje Myeolchi-jeot

“~ Microflora Examined
Gram+, Gram+, Gram- .
. Yeast Micro-
S \ Catalase+ | Catalase- | Bacteria .
amples organisns
raw Myeolchi 1 23 17 0 41
raw Myeolchi
+ NaCl 20% 18 16 13 0 47
fermented 9 23 4 0 36
4 weeks
fermented
19 weeks 6 0 13 30 49
fermented
98 weeks 27 1 18 1 47
fermented
38 weeks 7 11 0 0 18
fermented
47 weeks 0 16 0 0 16
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1.2. viY 2R A2AY F vldE 234 83
Hizlg 2R AzAY F ulBE 39 HHE AR H3lo
Axtel Qe Rzl oA 20kgd] wiAlEE ol g3t FHY WIFYH
ol ojstel Folelo]l R ©IAL, YRANFE 12572 $4AFF 47T 7
PEE Mate] ol FAo] 7t AP AEE AMNsle] HEUE ARE oY
¥, OAE F3UY ZAYE $UstAch Fig. 2% Fig. 32 £3°] &%
10%9} 15% € 2R 123 S84 F nAdE 23U % pH-g 8%
Bz gtk 7] 4 F71x fAEe FAY F718 HeFa 3, o ¥
iholl, Gram +, Catalase + M@} Gram - MlZ8 7Z¢ Wio wE Z
2248 B Foth. ARE 8F oF FFF JVHEASS I™dM & 7

1.3. 239 Az2p4 F ndE 432 WY

AU I

g2 E71A] £AZEE(10%, 15%)E2 AZE A5}
o A2Y ZAE TR £HLE(15T, 20T)olA &4 S uwf @2 27
BE) &43pgel wA ulgEel ZaHsiel sty ANAE ZapL ol RolA
). Haby QiR ZAloldE 859 447175 o 0.3x8] ofnlel AL
271} Q91T TR ARoME 2 Wl glddth 44710E QuARe ¥ &
F4e] EHol QoML 632t 8RN 4477 TEY AT 37 B
& Mol Zgrh YMME4E 6-8F78 £4712% 15CME 10°-10° H9)
223 20TAAE 1019 ¥l F47h 3HAch 471252 g 23

slo] QojM: &AM 276l Gram+, Catalase+d 5ol FHZF L o|F31 Udz,

>

o%

rx

g717vo] 2ol ulel 10% AZ 7L, 15CY F§ Gram-, Catalase- 73&F

P

2} Gram+, Catalase+ F@FEo| FHEZE o|F3, 10x£3H7} 20Ce BLE &

Mol ujg} ARFo] AR L o]F AUdrh 15% AFHIY B LR

o2 =313 AL BoF=x| ¢k Gram+, Catalase- ¢, Gram+, Catalase+
37 1283 ARFE0] 1§ BEEXFHE FYL Bo| FYch
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Distribution (%)

T I 10° -0

raw clam raw clam fermented fermented
+15% NaCl 2 weeks 4 weeks

Fermentation period
—@-— Gram+, catalase + bacteria —#— Lactic acid bacteria

—&— Gram- bacteria —v— Yeast
- O Total viable cell counts ¢ - pHvalue

Fig 2. Changes of microflora, pH-value and total viable

cell counts during the fermentation of 10% NaCl
added Jo-gai Jeot
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Distribution (%)

: U
# A . o [ 10°
ol |
| - 10
| B
60 - II E
| ~
i - 10P
o] 7| o %
E' 100 8
20 - " i
: e
0+ 1
|
I l I T ] I { [ 1 10’
W avJoga 2 4 8 12
Joga vPHNCH jon period( )
—@— Qam+, cadase +badteria —i—- Ladicadd baderia
—A— Gram- bacteria —v— Yeast

O Totd viable cell counts O pHvaue
Fg 3. Changes of miaoflora, pH-value and total viade

el counts during the femrentation of 15% NaCl
added Jo-gai Ject
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1.4. 22R9 Az3 F u]BE 4359 43

AEH gawyos Mz 23 Ao @2y 2IREH 44
el A ] AEe FFRALL ol FolFTh. 1%, 25% o] %4z MriY
271x] 2ehRg Aeold 23 S4AY F 2248 AAuo} T ZAR FEol
RAY ¥ 23, 43, 83, 127 U 203 ¥ ngE 4 ¢ e}y IR
ZAR A3, 15% &2 Mrh LRoIAE 2320 §4F QUAFFL FAF
471 B 371 sld3, 2AR 22| AAY o= QubAF4d FAF47)
B2 Z71 stgout, 25% AZAI 2eRoME 250 £4718F nAdEY

oj2x] elokn maH ZAM TEol AXY Folt UNAT4Y FAlo]

]
N
.3;
rgv_’ N
oY
i)
[y*]
N
_\'l_‘
O
)
X,
N
)
2
¥
2
_>|'.,
rflr
¥
o
S
xR
B>
ol
¥
N
P
o
X,
d
n

Fofl= 138okd, catalase + UFEL Holx] ¢ TPWY/, catalase + FF
-mho] oF 20%2] FEEEE Ky, WP, catalase - FEY F71E A

=1
zoith, a2 AT Vx| Fol= TP Fo] FHEE o|F Ytk

1.5. 57139 Mz2A3 F v|dE 432 H3}
BE7RY S4WAE njdE FFUHE Yol 98l AFHY
g2 wioes Azd ZF/NRY QuiEes fAETE 2ARY e 1%
AZH7 TERY ZS 2% £FWJF FFEIARC oS W2 diAdIsod
FArF42 718 BoFch. FFIIRY 15x8} 25% BE &3 AIHOM &
ABY F pH-Zlol 4z Zastgout & e dojubA] kR, oimliel 3
Aol Qlo] oizte] 27l AL BolFch TFIAY S4x7ede 15% 1
3 BFo] ool I¥ZAHFol FHEFE olFdLL S4ol
AR utel 2PRA, Fleletoldl FHFLE wiH AR, 2l 15% AFH7L
Foll alojME 155 §AdolFo] th 2ol FHEFol HARFS ¥ 34l

t}.
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2. +5 ul 482 57 |

BIOLOG $37171& ol &3l FHolA Eel8 &R 53 23 JAEF
3743 = Saccharomyces cerivisae 5d-F, Saccharomyces boulardii 145,
Schizosaccharomyces pombe 133, Pichia farinosa 3@, Pichia anomala 23
2 Pichia trehalophila 133, Kluyveromyces thermotorans 135,
Kluyveromyces maxianus 1@3, Rhodotorula glutinis 135, Debaryomyces
hansenii 133, Clavispora lusitaniae 2743, Lodderomyces elongisporus 1
2 Candida parapsilosis 19-%, Candida maritima 2%, Candida oleophila 1
F2, Hypopichia burtonii 2@%, Endomyces fibuliger 135, Trichospron

beigelii 133, Cryptococcus luteolus 1#F U Cryptococcus albidus 1d%

5 30237 $3HAon 725 FHEHA UUrh

3. 23 ugEe SeEM U A K42 EFAA 49

22 F WEFE BAFOE Leuconostoc 42 FUFE 2AE &
HAF W H&7] o ¥l Lactobacillus 48] RitFo] F2 Bojytizn ¢
34 Qch deln we dFRToM ZA7L RS wol Leuconostoc
mesenteroides7} Uto]l 2W sl wjFo e F wWHF L Leuconostoc 48
B atFo|m Lactobacillus plantarund Z 27} Alo] A& uwf wWo] Llehvtr] of
2ol BAel Aslo] Bojdt Zolatz A drh oY AX HAuFY 3
gae wize) BF, UE SE, £435E § oy 83 2d 93 3%

e Ao g2 e e 423 $EI H3 22X #&

>

ng

<

= we) AWUC EY 2A PR 4Ee AT AR FANIE
S AT VTh U oAU FFE CjRE NFE FYEE St
MARA ) ASE WARAIN RAREA ASHE T £ Fo| 23
Wl tlAL Yol VY FFAT T} $2F FARE s BAAY ¥
2740 2% A7 uprt glglch wetd 2 Aol AN FARTA
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Tt $3& AHESte olF AA M HE AlZe] wtE AL et dE
BdE ZAbsto] wi A2} vl stgich

1. w32 47 F u]gE2 Fef £43 Ux 4 24

HA w2 HAF vAEY Tl LaAYLE 43517 ¢
sto] B2 E AHAM @2 F 20ColA L& S4A AN F AIFF
2} Leuconostoc 4] BAbF, Lactobacillus 48 FHArF4, Pediococcus &
o] FHabd4, AEFSF, pH, Atzeol BATe] HE zAstgct. 24uF 3
MF4e] W= wF 59 wmrrle AL/ PAE Leuconostoc &3}
Lactobacillus 48] Hatgd 47} 1.0X10%ells/ml oAl 3.0X10°cells/ml F =
2 H|x3A ZFEsitt pHIl 4.00]3t2 HolAle 6Y olF Y HKIlddE

Leuconostocdy AAFL 243 A= vt Lactobacillus 48] AALFL

W

7t 22 JFAEHHA o]lFo| ti-Ee nBETHE AXA €L ¢
4 9l%th. Pediococcus 42 RAitadE WHE A7 5o & €YUl fldeny
a

4% Leuconostoc 43} Lactobacillus 48] AAitd $of w3 vf-¢ 22
1.0X10%11s/ml oA} 10X107cells/ml BT o] HEE237 & MF$e Hilol A
o] dEe B Zrl: AL Hsigch T ARE AAUAIND 209 5
G Aoy em FirFel o £ nixle 2cf 1.0X10%ells/nl Yo =ts}x]
dotom, waFutylo] W& pHet AU Aol AL £RH 570

MAM3B) 2 47} Fotste A#E JelWtHFig 4).

3.2, BA I G 2
A E &3 100 g 10 g2 A2 ¥ol 342 YA F ¥
nhg 10, RE7HE 8g A% 1g & Y2 WFa BRXNE M=stoch

2] 10Ce 20CE WAAIIHAM Ao wfE FHabFeo] wH3el Wy Iy
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W3Ash v zastdch & R4t AVIFS 4 B4 H(Fi
5), pH(Fig._6), % At=e] HKFig. 7)& ZAIR 23 nAA 7} w32
Br} HE7 A UYL & 4 YArh. EY & F4, Leuconostoc & H
W28 Hop 24 9 Lactobacillus & 24ZE Hol F4E WARART
MAX A HAI, ol Holk WE LE7t W 10T F$ °& I
Uettich 28 10ToA WEAD 3 S 34U B3t FolE LEI of A8
WY Folddrh, F W w}L AW A3 B3I IF WA wjRPA Ko}
Boln waVt DYl uwtet Aol AY F2 AMAME A3
ANt e W UFE Hel AN WAL AR} A AYHE
ziol & W wakol oty wiBo] ojde & 4 AtHFig. 8). H&79
u}71 x| off A Hast 2 AAFL Leuconostoc mesentéroidesS’—}
Lactobacillus pIan;ar‘um_Q.E_ EAzio] w37 x wae FH ArFa zo]

7t gl A2 E Yetylth
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-
o

- Number of Bacteria
(log CFU/mI)

L 1 £ I

O =~ N W b 1 O N O ©

0 5 10 15 20 25
Fermentation days

Fig. 4. Changes of total viable cells, Lactobacillus
sp. and Leuconostoc sp. in chinese Cabbage
Kimchi during fermentation at 20C. Symbols:

O, total viable cells; @, Lactobacillus sp.;
[C], Leuconostoc sp.; A, Pediococcus sp.; I,

Yeast.
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Number of Bacteria (log CFU/ml)

0 5 10 15 20 25
Fermentation day

4 ] | |

Fig. 5. Changes of total viable cells, Lactobacillus sp.
and Leuconostoc sp. in Chinese Cabbage
Kimchi(A) and Green Onion Kimchi(B) during
fermentation at 20C. Symbols: O, total viable
cells; A, Lactobacillus sp.; [ 1, Leuconostoc sp.
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Fermentation day

Fig. 6. Changes of pH in Chinese Cabbage Kimchi
and Green Onion Kimchi during fermentation
at 20C and 10T. symbols: (O, Chinese
Cabbage Kimchi at 20TC; @, Green Onion
Kimchi at 20TC; [], Chinese Cabbage Kimchi
at 10C; M, Green Onion Kimchi at 10TC.

- 86 -



20

Acidity (%)
= o

o
o

0.0 | | L |
10 20 30 40

Fermentation day

Fig. 7. Changes of acidity in Chinese Cabbage
Kimchi and Green Onion Kimchi during
fermentation at 20C and 10T. symbols: O,
Chinese Cabbage Kimchi at 20T; @, Green
Onion Kimchi at 20T; [], Chinese Cabbage
Kimchi at 10C; I, Green Onion Kimchi at 1
0T.
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20

Reducing sugar (mg)

V) W oY
NS S

0 | 1
10 20

Fermentation day

SO

40

Fig. 8. -Changes of reducing sugar in Chinese
Cabbage Kimchi and Green Onion Kimchi
during fermentation at 20T and 10T.
symbols: (O, Chinese Cabbage Kimchi at
20C; @, Green Onion Kimchi at 20TC; [],
Chinese Cabbage Kimchi at 10T; I,
Green Onion Kimchi at 10T.
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3.3. ¥&ZA Uy 34 =4

BaAAE 23 100g ¥ 10g8) A7 Fof 34 A F uke 2%,
AE271E 2g, A% 1g& ¥ HEE FFAAE ARsigch 3232 10T
20CE WEAFDA Aol wE AAZ Azl YE WG WAL
vl zAlslech & AZed FAF4 4 4o H3KFig. 9, 10),
pH(Fig., 11)8& AR ZAz} 20ColA daAD wiFAA F$ F I,
Leuconostoc 4 BAtF W Lactobacillus 4 B o] WHE 3Ye oz I
Atz 2 ol Fol: A4 ZAHPAY FFZAY Ffole X 3 F
4=, Leuconostoc & BArZF U Lactobacillus & FHAtde 71 HuZ ¥
Atizt 9d7tA 2 47 AA BASA UYUTHFig. 9). EY 10TA LA
AN Ao w37 A$, LA 5472 & F4, Leuconostoc & At
F 2 Lactobacillus & BAMZS] 471 2 Hathzl 3 ol ol A A3
AR, BEUAY Ao 208712 ¥ F, Leuconostoc & HAitF
9l Lactobacillus % RAbZel 471 A4 F7istcirl O ol fol AAM3 Za
stedth(Fig. 10). 53] 10CoA LHAN F3AX] F¢ 2dx 174714
pH 50]4te g F2|Elo] ZtF Firgo] &Y 4+ ol& 2Pt 3 B ¥
2 zZAY A} @2 AF wiFAxs B2AX R w3 wEIF AP
of wiet ZAstAoU 10TCoA LHAN L3209 F¢ UX 17d74A] 2

718 ByFE F=3tcHFig. 12).

3.4. 2XUAX £ Leuconostoc & FHitFe] wisje} 3
A 271x18) RIEHE AXEE F AHAS7Hde FE
Leuconostoc 42 Aatgo] FH nAERZ Zaiyo] Wzt ¥H £ 47
o = 2 < 7)ol Leuconostoc 2} Lactobacillus & ZAtgdo] FAlo] Ex}3Ia
&g U3 AL o|Fo= FZ Lactobacillus & FHAtFo] FE &3l
Leuconostoc 4 Ritge Hx Adste A}E Gtk 2EE
|

Leuconostoc &2] RAalo] 71x] gle] FH G F+= nAyEo|etxn gt
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th. whetd ZRUFol 713 F2Y HALFA Leuconostocd o] FHAtF 2| 3
§ BFY LT F(species)d FFoA RAIY WL} 9elt}. Leuconostoc
8] Ad=juj=|d PESHiA] & Algste] Tht £79 A2 X¥E colony?] 2
o]l 42 r}€ YEel§ Kol Leuconostoc FFEL Hel¥ 4 oot Eed
TFES 71&9 Bergey's Mannualo] =AY whdo] ulzl FAY Ay
Leuconostoc mesenteroides subsp. mesenteroides, L. carnosum, L,
mesenteroides subsp. dextranicum, L. amelibisum & FAXT ct gz 2
AYuE F 22¥€ 4+ A= Leuconostoc FF colony?] HEej:= 97lx|E 3
MY 4 glglen o5 97419 Leuconostoc FF8] colony®] He}E Fig.
136 AoT Restich. FEUE lof AYSHE colonye] B 277}
A3 o7ty FL 34y Rojoln EHL wiYHX| Y colony A7} wiet
33 Aol glen EFFsitt. FFHUE 29 colonys A7 Ao g
0 o] m)e S5 ESA2Yos BT colony MR
B BVE o] Yt} FFHUI 39 colony: AJ|7} 2 FFe}
Axn Bgx S5 Y& ut AL goy Yl nf$ uigel:s &
1 olth 48 &F9 colony = 2, 3¥Hz Zo| 23 Helx oy &%
Bt A 2 FHJt colony U foM HA BAFE 5F & Adch 53
¢FE colony 3717} vf§ 232 M7 4 RAMog wiEWHsiT FAo]
ol dBY Felg ol x| X3l wjEHe] TERo] HAE colonyd o]
T ZFYUE 62 colony= 5 o] A7|7t vf T3 Hgo] glort vy

b
fd
&

1
L
t

L
R

O

ol ox
o
3

A Erel T2= Weld mae ohsth 78 279 colony 2717 Aon
colony 7h4telE AAol ¢lom shetiel TRIY AL Uols} Holm A
< 47t RS w3t 8H FF9 colony 5H FF9 colony?l &
Felolu colony7t $Rsn ae UARS MU B UREYE B
o} 9H FRE colonye] A7k Hou At Bd B o|F2 el
FE NS BEWsin 1 oz $EE chl $EY ¥ Sd43 s

colony B& zterh, ZAXWA Alo LelLEs ol A2 Tl colony?d B

A
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& Zt= Leuconostoc FAAtFEoll thyt UEA|ZHe] ZAtol ulS WAt
B2 xolo] wtE ol AME r}E éolony.‘i] 23E Zt= Leuconostoc A
22 X2 AolHE 2SIt UAE AZY F 20°C2} 47CoflM YR
AF|AA A ZeiEE A 8EE A2 st PES uwixlo] =wsta A 97t A
2 ZZ el colony & &Fstdct. I AAEA 208 FSol 2z
colony52] HA Leuconostoc BAtF colony 4o tiyt Acid u|&& Fig,
14 o, 4°Ce Z & Fig. 150 FA|st%ct 223 o] 97EA1 Y colony ¥
BlE Ze 24z F3 #3771 B YL Leuconostoc EEFF5
& X33l Bergey,s Mannualo] 7[A¥ EH5H E4L 4% 9olgy
of gt A48 FF, dextran Bd%, pH 4.8 oM B FF, esculin &
e ZAslel AL AAsidch. Al FFELS
Mannualoll 7|2® Sdzte AR Ystoyt ANHA FH& FYsld §
FY 4 ddch 1, 3, 4, 5 7, 9 colony FEl§ L FFES EF

r

[n}

H5& Bergey,s

Leuconostoc mesenteroides subsp. mesenteroides B T3 8H FFulto]
L. carnosum® 2 FARAE A x| 2H2} 6HFF+= Bergey,s Mannuale] 7]A¥
B40ZE 53Y + Y TF4ch wizld ZAAgEAle AN H¢ F

2 Z&A3l= Leuconostoc BAAYH-L L. mesenteroides subsp., mesenteroides

A
e

o
Jo

to

Q

A UFY 4 el 2|3 o]F L. mesenteroides subsp. mesenteroides

< 1 colony®] FeRr} 971A] o4} tid¥E ot of&d 20°CoAM Y 7]
wiel s4 Fol s Z2R831A ZALS= L. mesenteroides subsp.
mesenteroides 2] colony3Eel= 5¥of sl FFolal 4°CollA e x|t & 9}

i

&4 Fol 7t $8351A4 283 L mesenteroides subsp. mesenteroides 2]
colonyFEl= 4ol Fsle FFE o]E2 I colony?] Hel} ‘;ﬂ—?- %ol stct.
¢t ZXUE Fol] F2 22)35l= T2 colony?] HElE 2= L. pesenteroides
subsp. mesenteroides FFEL 20°C8] ZALE 1, 2, 48 F32E5o|3, 4°C B9+

5 7, 9 54L& ¢ 4 ddrh

- 9] -



10

Number of Bacteria (log CFU/mi)

0 2 4 6 8 10 12 14 16
Fermentation days

Fig. 9. Changes of total viable cells, Lactobacillus
sp. and Leuconostoc sp. in Chinese Cabbage
Kimchi(A) and Leek Kimchi(B) during
fermentation at 20TC. Symbols: @, total
viable cells; A, Lactobacillus sp., L[],

Leuconostoc sp.
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10

Number of Bacteria (log CFU/ml)
w

W S~ OO N ®» ©

1 'l [l [l 'l [l [l 1 ] i 'l L

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Fermentation days

Fig. 10. Changes of total viable cells, Lactobacillus
sp. and Leuconostoc sp. in Chinese

Cabbage Kimchi(A) and Leek Kimchi(B)
during fermentation at 10T. Symbols: @,
total viable cells; A, Lactobacillus sp.; [,

Leuconostoc sp.
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0 4 8 12 16 20 24
Fermentation day

FFig. 11. Changes of pH in Chinese Cabbage Kimchi
and Leek Kimchi during at 10C and 20T.
Symbol: O, Chinese Cabbage Kimchi at
10T; @, Chinese Cabbage Kimchi at 20T;

A, Leek Kimchi at 10C; A, Leek Kimchi
at 20T.
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Reducing sugar (mg)

0 4 8 12 16 20 24
Fermentation day

Fig. 12.. Changes of reducing sugar content in
Chinese Cabbage Kimchi and Leek
Kimchi during at 10T and 20T. Symbol:
O, Chinese Cabbage Kimchi at 10TC; @,
Chinese Cabbage Kimchi at 20TC; A, Leek
Kimchi at 10TC; A, Leek Kimchi at 20TC.
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Fig. 13. Various colony morphologies of Leuconostoc strains
isolated from Kimchi. 9 types of colony morphology
could be differentiated by direct observation of PES

agar plate.
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Fig. 14. Population changes of Leuconostoc strains having different
colony morphologies during Kimchi fermentation at 20TC.
The following symbols indicate the relative population
ratio(®) of each Leuconostoc strain having colony
morphology shown in Fig. 13.

® : colony morphology type 1 H colony morphology type 2
& : colony morphology type 3 colony morphology type 4
4 : colony morphology type 5 @ colony morphology type 6
@ : colony morphology type 7 . colony morphology type 8

Total Leuconostoc cell number is shown by the symbol, O
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Fig. 15. Population changes of Leuconostoc strains having different
colony morphologies during Kimchi fermentation at 4C. All

symbols are same in Fig. 14.

o colony morphology type 1 B : colony morphology type 2
colony morphology type 4 4 © colony morphology type 5
@ : colony morphology type 6 :colony morphology type 7
colony morphology type 8 A colony morphology type 9

Total Leuconostoc cell number is shown by the symbol, O
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4. ZAA E% AaFe EFAA 51

4.1. A x|Pat 2432} cluster ¥4

TFE XU 2309708 AA ff HaFY AHat 24 3 37
FFY AWt 4ol A&HAUCh olF 15 F7e FAMEst AU BEE F5d
A 5%n|gte] mjgro 2ul AXE|gong UPGMAS] &3t EMol= EAFA] ¢kal
oh® . U] 2270 FAMEsS] W1z} BFWEEL Table 17¢] Uehigich. B

x

AN

E 43 C14:0, C16:0, C16:1 07c, C18:1 W9c W Summed feature 7 52 77h¢]
FAEsE ZHx|3 gith 2|3 70% o2 FFEolld 12 3708 FAMEs (C18:0,
C19:0 CYCLO w8c, summed feature 9)7} L}elutc). 107§8] FAMEs:= ZA] Fe] A
AR At FodEoleta AL} 4 FFEo] APl = FAMEs 2
dulE clustero] uwleld zlo]& uUehifoch. AYE FFE2 POMAE J¥
cluster #4dollA] Euclidian Distance 17.50] 2|3} 7702] major clusterg} 17§2]
single cluster7} LEFCHFig. 16). 7702] major clusterd 47§% Leuconostoc
4 (Cluster A, B, C, D)8 o|Fo|lHon], 17/l Lactobacillus¥i(Cluster F)
o2 olFojAxr}t. e|i, Lactobacillusdy EZEdF9} Pediococcus&G L8 2
H Healdo] EA¥ A (Cluster E)} Lactobacillusdy FEFHT3F% Leuconostocs
o2 EM¥ Eelgo| Ea" F(Cluster G)o] Ztzt 17§#}o]qlt}. Cluster A
B & F Leuconostoc (Leu.) mesenteroides subsp, dextranicum KCTC 3530 X
3y 6758 FFE o]Fo]AHr}. o] clusters C19:0 CYCLO 6w8cE 7} uo] X3¥t

3t 9lom, C16:0, summed feature 90] Th2olglt}l. Cluster A2l W x|F &

(2

T BF Leuconostoc 42082 FAX 9t} Cluster B EEAFFE XA
etom Leuconostoc 422 FEMHo 61718 FFE ojFojA <t o]
cluster+= C16:08] #tsko] 713 &oktl. Cluster C= HFFF Leuconostoc
amelibiosum KCTC 3524, Leuconostoc citreum KCTC 3526 ‘;l Leuconostoc

pseudomesenteroides KCTC 35328 XU 797 FE o]FolAcrt. o] cluster:=
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Fuclidian INstance
30,00 2000 10.00 .00 Cluster Number of strains Tdentity

[ R E D e

A 6 Leu. mesentergides subsp. dextrsnicym

n 6! Levconogtoc sp.

Leu. pcudomescntergides

a . Lac. delbruekii subsp. defbruekii

Leag. casei

Lec. plantarum
Lac. parabuchneri

Lac. plantanun
R 2 Lac. animmaliy
Lac. breovis

n 1 Leuconasioe sp.

Leu. mesenteroides subsp. mesenicroides
Leu eatnosun)

» 25 Leu. loctiy
Leu. mesenteroides subsp. gremnons
Lac. viddescens

Fig. 16. Dendrogram showing the relationships between test strains based

on their cellular fatty acid profiles.
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cluster BN & C16:08] #aro] 7}& &X|gt cluster BRT} summed feature 92]
ol ME ET, ClA0E 2HEE He B RoAFYch 1o BE NP
& Leuconostoc 422 SAErl Cluster Dy HEEHFF Leuconostoc
mesenteroides subsp., mesenteroides KCTC 3505, Leuconostoc carnosum KCTC
3525, Leuconostoc lactis KCTC 3528, Leuconostoc mesenteroides subsp.
cremoris KCTC 3529 X Lactobacillus (Lac.) viridescens KCTC 3504& X ¥3}o]
25 #22 ool en C18:1 wIc o ako] 7H3 &3 I thSo] Cl16:00]4iTh
2 Ao AMEE X8 RaAFL BF Leuconostoc 4o|itt. o] Clustero]|
M Leuconostoc 4 2.% grouping ¥ clusterd RUBIA Lactobacillus & X
z2Fz7} 2yusjoleltt. Lactobacillus (Lac.) viridescens KCTC 3504&= 16S
FRNAG] &% R ERolME Lactobacillus & THE FFRT)
Leuconostoc &9o) 77 Zeg BIEcr) Cluster E= Lactobacillus
plantarum KCTC 1048, Lactobacillus animalis KCTC 3501 9 Lactobacillus
brevis KCTC 3498 EZF 3o 7 2aFF7t TR AE AA Fe AdI2
BE Pediococcus 4§22 EAE gt} o] cluster: summed feature 97} 718 W
& e yehiga, 2 thg2 g C18:1 ude, C16:0 & olglrh. 2|l C19:0
CYCLO w8ct: ulElIA] ¢hghisul o2& uma] 67] clusterst zlo]& HAF+=
Aoltt. o] clusters BHH Lactobacillus & EEFF¢ Pediococcus & EE
FFE ¥xrslo] dolelg EAY ¥ LMol WLsith Cluster F&
Lactobacillus plantarum KCTC 3103, Lactobacillus plantrum KCTC 3107,

Lactobacillus plantrum KCTC 3108, Lactobacillus parabuchneri KCTC 3503 &

4

Lactobacillus & ¥27F38} Lactobacillus 428 EAE3 AiF T 28
i

T

do

28 olFol=lglt}. o] cluster: C16:02] o] 713 w3 C18:1 wIc7}
olt}. C16:1 w7c8] ¥aro] t}E 674 clustero] B3] AL C18:1 isox= ZHEEFA
olokt}. Cluster G Lactobacillus plantarum KCTC 3104, Lactobacillus

delbrueckii subsp. delbrueckii KCTC 1047 X Lactobacillus casei KCTC 3109
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5o Lactobacillus 4 E&F3¢ Leuconostoc 422 EME AAF 5 8/ &
23 o|Rolxglrt. el RE EEFFE Lactobacillus caseiZ FRE
Ch.t Summed feature 79| ¥&fo| 7} Wk C18:1 wIc, C16:08] <oldrt. &
3] summed feature 72] ¥ako] C}E clustero] B3] &QIch o] clusterk 27
&o) Fo] Eaiso] Uehng BA EE2FFe ¥u 9l ulojety Rpto] Was}
Tl QztEch Cluster He S5123vte & FAEojF 3, o] #3F& Leuconostoc
Loz FEFolzed, C18:1 o3 o] P} Witk o] cluster:
Euclidian distanceo] &J§ EAollM cluster D&} 713 &2 AAAAE el
rh  olsie] Z clusters A3 & fatty acidd] FHE HIR3}A|
Tk Fg Aolgol 3 Zzt HAsE] A&E& BF3 glth. Cluster E2F G
t FAY genusoll &3l FF7F EaE] 9oE2g JAPHE o WYL EE FF
& ¥2Y F UYL Boldl ABA wsiAck VTh &} cluster A, B, C, D
9] Leuconostoc 42} cluster FQ| Lactobacillus &-& olZA AIH AZe 3

G225l TIY A4S AYY o] 2 BEF oW Zolch,

3]

>
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Table 17. Major fatty acids of strains isolated from
Kimchi belong to the lactic acid bacteria

% in lactic acid bacteria

Frequency
Compound (%) Mean®  Minimum  Maximum
(%%) value value

Saturated fatty acids

12:0 45 0.35 0.00 1.79
14:0 100 8.08 1.14 21.18
15:0 32 0.16 0.00 1.58
16:0 100 24.56 10.80 41.14
18:0 84 1.44 0.00 8.04
Unsaturated fatty acids

16:1 w9c 8 0.03 0.00 0.91
16:1 w7c 100 7.56 1.10 16.28
16:1 w5¢ 45 0.30 0.00 1.49
16:1 08¢ 62 0.47 0.00 1.76
16:1 w9¢ 100 2117 591 52.45
Branched fatty acids

15:0 anteiso 14 0.05 0.00 0.82
17:0 anteiso 37 0.23 0.00 2.68
18:1 iso H° 7 0.11 0.00 511
19:0 iso 29 0.26 0.00 1.92
Hydroxy

16:0 20H 8 0.09 0.00 4.56
Cyclopropane

17:0 CYCLO 22 0.25 0.00 2.86
19:0 CYCLO u8¢ 73 8.38 0.00 39.14
Summed features®

Summed features 1 24 0.15 0.00 2.15
Summed features 4 20 0.64 0.00 9.49
Summed features 6 39 0.24 0.00 1.75
Summed features 7 100 11.46 2.71 33.13
Summed features 9 97 13.73 0.00 37.88

? Fatty acids 10:0, 12:0 20H, 13:0 20H, unknown fatty acids do
not have name listed in the Peak Library File of the MIDI
system and therefore can be idntified only by their equivlant
chain lengths.) 14.966, 15:0 iso, 16:0 iso, iso 17:1 65c, anteiso
17:1 w9¢, 17:0, 17:0 iso 30H, 19:0 anteiso, 19:1 wl2¢, and 20:1 w9t
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were present in less than 5% of the strains tested:

® Mean values were calculated by using FAME data for the
tested strains, regardless of the fact that every fatty acid was
not dctected in all of the strains.

¢ The position of the double bond can be located by counting
from methyl{w) end of the carbon chain. A cis isomer is
indicated by the suffix ¢

4 The double bond position indicated by a capital letter is
unknown,

¢ Summed fcatures represent groups of two or three fatty acids
which could ‘not be seperated by gas-liquid chromatography
which the MIDI system. Summed feature 1 contained one or
more of following fatty acids: 14:1 «5c. Summed feature 4
contained one or more of following fatty acids: 150 iso Z20H
and/or 16:w7t. Summed feature 6 contained one or more of
following fatty acids: 180 anteiso and/or 182 ®6,9c. Summed
feature 7 contained one or more of following fatty acids: 181 w
7c, 18:1 w9t and/or 181 w12t. Summed feature 9 contained one
or more of following fatty acids: unknown 18:846, unknown
18858 and/or 190 CYCLO wl10c(cis and trans isomers are
indicated by the suffixes ¢ and ¢, respectively).
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4.2. 957}A] EtAglo] &% ZAH(BIOLOG)oll 2]%t cluster 4

GP MicroPlateZ 0|83t 9571x] &rA{ 0|8 EMdAdE EAY X
2735 XUt APRANA A Rdte FFEol Adden, o&2
ClusterEA o)A Aglstgdct. A FEFFFole Lactobacillus viridescens
KCTC 3504, Lactobaéi lus plantarum KCTC 3099, Leuconostoc carnosum KCTC
3525, Leuconostoc mesenteroides subsp. cremoris KCTC 3529 W Leuconostoc
mesenteroides subsp. dextranicum KCTC 3530 So] Ejtslglct. E:2|FF FolA
BE positivedt$E Hol: FFE dcrh A¥ FFES Sw, UPME TX
Cluster HAMo|A similarity 80%0llA 57§2] Major Cluster$} 17§2] Minor
Cluster, 2|3 127}¢] Single ClusterZ UlE}utT} (Fig. 17). 570¢] Major
Cluster® 470 Leuconostoc <;(Cluster M, N, 0, P)o= o]Fox|2, 1/
Lactobacillus 4 (Cluster Q)28 o|Fojzltl  Cluster ME XEEIF
Leuconostoc amel ibiosum KCTC 3524-% 3R 54FFE o]FolFH L, Cluster N&
¥ ZF3E Leuconostoc mesenteroides subsp. mesenteroides KCTC 3505& X33}
o 59F2 & o]FojAHc} Cluster 0= EFFF Leuconostoc lactis KCTC 3528,
Leuconostoc pseudomesenteroides KCTC 3532, Lactobacillus parabuchneri KCTC
3503, Lactobacillus brevis KCTC 3498 W Lactobacillus animalis KCTC 3501
EYF 2BFEE olFojzen, Cluster PE EFEIFE EYUSHA Usith
Cluster Q= Lactobacillus W*O.8 o]FoiA 31, Lactobacillus plantarum KCTC
1048, Lactobacillus plantarum KCTC 3103, Lactobacillus plantarum KCTC 3104,
Lactobacillus plantrum KCTC 3107, Lactobacillus plantrum KCTC 3108,
Lactobacillus delbrueckii subsp. delbrueckii KCTC 1047 R Lactobacillus
casei KCTC 3109 5¢] EZFFE T sln, 203FE o]Fo|{#lrl Minor
clusterq! RS ¥ FF7} Z¥E R ¢Igta, S13} S50412] 2FFE o]Fo|A 3l
t}. 12]3l Leuconostoc citreum KCTC 3526 X3l 12FF7} single cluster
2 eyt
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Number of

luster - Identi
50 60 70 80 90 100" strains v
| 1 | { 1 I |
——— R 2
M 54 Leu, ameliblosum
N 59  Leu. m. mesentaroldes
—
—
Lab. plantarun
Q 20 Lab. d.delbruekii
Lab. casei
5386
~ S
Leu. pseudomesentroides
Leu, lactis
. ¢/ 25 Lab. animalls
Lab. brev'
s3 Lab. parabuchner!
S136
[; 55486
———- 5185
| L—S5176
P 1
KCTC3526 Leu. cltreum
=
b il $5299
l S199
§5393

Fig. 17. Dendrogram showing the relationships between lest strains based
on their Ssm coefficient and UPGMA method of BIOLOG.

- 106 -



4.3 52 BA2F9 cluster ¥

Aol H B Aol thsjd AR LA 243 9571X ©ad
o]§4E ABY ¥ +AY EME Fsto ZZol tf¥ Clusterd§ ZAl314
t}l. Z} Cluster& H|AS}HEE w, FAA|WA RA 2] C Cluster= 957}#] &
A% o] &AMo &% Cluster M} 72% B =] homologyE UERAI I, Fa|=
WAt Z249] B Clusteris 957hA] ¥t4{d o] &40 o] Cluster N2} 87% I &
9] homology& UElUigl oy, FAxWAL X249 D Clusters 957F] ¥4 4
o] &23ofl &%t Cluster 0%} 67% F 2] homologyE Ytep it} o] Cluster&
L& B E leuconostoc 408 BAME oA}, 8|3 Lactobacillus 4208 &
Mxlolzl FAA WA 24 F Cluster: 957bx] EtAQ o] &4of 2%
Cluster Q2} 65% 3T 2] homologyE UERU QT FAA]WAL 24 EHoA
Leuconostoc 402 BAx]o]Z Clusterd P FF5L P Cluster} minor

ol R Clustero] Ezjx]o] L}E}Rte ], Single Cluster® ¥4 3}gict.

4.4, Ha A2F9 cluster H|Z W %A

ZAAA Felgt Rk 35 Fo EE 2T 15 F+ 5, F 50 F& AP,
Biolog, #Al 24t 24& B3AM FF5F S AAY Z=}, Table 183} o]
TFE & 4 Adch APL 4 ZAAE B3 4712 growpl® £77} 7Hs i,
Group Aol HF TF Leu mesenteroides subsp. mesenteroides(KCTC3100,
KCTC3505) 8} Ha] Axbd M2, M5, Al19, A24, A31, A49, A87, A8397} &3,
Leu. mesenteroides  subsp dextranicum 122 HFATAoH, Leu
fallax(KCTC3537)¢} Leu. pseudomesenteroides (KCTC3531, KCTC3652)7} <43}=
Group Bi= M3, Al8, A32, A43, A78, A82, A91, A92, A94, Al00 52| ¥z Ais
o] X¥t¥|elom, Leu wmesenteroides subsp. dextrnicum 28 SR % olct. ¥H
Group Coll= Lb, coprophilus® FRAX = MI1, M12, M13, M17, A40, A473} Leu,

lactis subsp lactis® HA X = M4, M6 S5o] X¥%|Q] O} Leuconostoc <3}
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Weissella 42 R& -Trf 7} ZHE A Qol MEE F FHL Ho08 E/E s

. od

o] 9Qlcrix ‘L}‘%_i] olt}. Leu. mesenteroides subsp. cremoris, Leu,
citreum(KCTC3526), Leu. ameliobosum(KCTC3524) T8 ¥& FFo &l AL
A3l, M3 So| &%= Group D= Leu citreun®® FAFEYOL, 58Y F
riboseE o]2% 4 oltl: oA Leu. citreunz} x}o]& Rolx gltl. Biolog
2MAA, Be® F@AFo] Leu gelidiun(M2, A24, A839, KCTC353L,
KCTC3526, KCTC3524, KCTC3529), Leu. citreum(M5, M11, M12, MI3, M16, M17,
A40), Leu. pseudomesenter_oides(AlQ, 'KCTC3505, A43, A92, KCTC3652), Leu.
mesenteroides subsp mesenteroides(Al8), Lactococcus  lactis  subsp.
diacetylactis(Ad49), Lb, brevis(A87), Lb, parabuchneri(A43), Lb.
alimentarius(M14), Lb. confusus(Ad7)E SARF o] AHALF2] data-base AjA|oj
tha Exst ol Aoz wnisgich H, A APAE MY datag 27
2 SAY AoME 229 RaFe tjRE Lb fermentum(M2, A3l, A49,
A87, KCTC3100, Al8, A78, A100, KCTC3526, KCTC3532)2} Leu, mesenteroides
subsp. mesenteroides(Al9, A839, KCTC3505, M3, A32, A82, A91), Leu.
pseudomesenteroides(A24, A92, A94, KCTC3537, KCTC3532, KCTC3652), Leu.
mesenteroides subsp. dextranicum(M5, A43), Lb. parabuchneri(M13, MI16, M17,
A0, A47), W. confusa(Mll, M12, KCTC3524, KCTC3529) F-R= olch A4t &
M Az o)A, Lb. fermentumS.Z TSR FFL Leu. pseudomesenteroidesil Leu.
pesenteroidestt @ 7}sAdo]l © AW, Lb, parabucheriZ FRIE FF+E
Weissella = Oenococcus & 7Vs7do] ATt o] groupol &3le AAFESY
ZRol data-basert FA7F & 4 iz AZHrh o] Py HE viet
Zo] AxolN Eel¥ HAFES EE FF o7 APIL, Biolog, A %
A B AzE vlas] 2 wao] @ Ede] 9& 4 olrh wetq #A
ol Helgt AAFES 16s RNA G71NE ENE B AT F3YH ERe

wado] A7IEn, B3] APIo|M Lb. coprophillusE, BiologolA Leu.
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citreun®. B, FAAWPAL BEMo|M= W confusa®l Lb. parabuchneri® &%

Y BN A$ Bt AU EAAF 2R wasuin A=W

5 nBES] T3
AR UdFol d¥E FL 4E nAES MAEsle EEHY R HR
o MBS YAstglsted, BFY S471Eg £ AER2YE A A
22 t)E3Q $¥EFE 2este] MIDI FH7I7E o183t TRE AAT A

=t} ¥ 19014 E& 23} Hrh
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Table 18. Identification of dextran producers isolated from

Kimchi and 9 KCTC Leuconostoc strains,

Sgg.m API test Biolog test Fatty acid analysis
M-2 Lew m/d;, 1. brevis Leu. gelidium, Leu nvm L fermentum, Lew pseudom
M-5 Lew m/d,, L brevis Leu citreun Leu mvd
A-19 Leu m/d;, L. brevis Lew. pseudomesenteroides Leu m/m, Leu pseudom
A-2A Leu m/d;, Leuw m/d: Leu. gelidium Leu pseudom, L. fermentum
A-31 Leu m/d,, Leu. ctreum - L fermentum, Leu m/m
A-49 Leu mvd,;, L brevis Le. lactis/diacetylactis L fermentum, Leu pseudom
A-8&7 Lew m7d,, Lew nvd-: L brevis L fermentum, Leu pseudom
BA-839 Leu m/d,, L brevis Leu gelidium, Leu pseudom Leu. mvVm, Leu pseudom
KCTC3100 Leuw mv/d;, Lew nvd: Leu gelidium, Leu m/m L fermentum, Leu pseudom
KCTC3X5 Lew m/d, Lew m/d: Leu. pseudom, Leu gelidium Leu mv/m, Leu pseudom
M-3 Leu m/d,, L fermentum Le. lactis/diacetyilctis Leumv/m, Leu pseudom
B-18 ' Leu m/d; Leu m/d; Leu nvVm, Leu oeni, Leu gel L fermentwn, Leu pseudom
A-32 Leuw m/d,, L brevis Leu. gel. Leu mv/m, L fermentum
A-43 Leu m/d; L brevis L parabuctneri Leu m/d, L. fermentum
A-T78 Lew nvd:, Leu m/d; Leu pseudom, Leu gel L fermentum, Leu m/d
A-82 Lew nvde, Leu. nvd: Leu. gel, Leu pseudom Leu nvm, L fermentum
A-91 “Lew m/ds. L brevis Leu gel, Leu pseudom Leu. m/m, L fermentum
A-92. Leu nvds, L brevis Leu. pseudom, Leu gel Leu pseudom, Leu nm/m
A-HA Leu m/d;, L fermentum Leu gel, Leu pseudom Leu. pseudom, Leu mv/m
A-100 Leu m/ds, Lew m/d; Leu gel, Leu m/m L fermentum, Leu nmvd
KCTC3537 Leuw m/ds, L. fermentum Leu gel, Leu pseudom Leu. pseudom, Leu m/m
KCTC3531 Lew m/ds, Lew lactis Leu gel, Leu paran Leu. fermentum, Leu m/m
KCTC3532 Lew m/ds, Lew nvd; Leu param, Leu pseudom Leu pseudom, Leu fermentum
KCTC3652 Leuw m/d>, Leu m/d; Leu. pseudom, Leu gelidium Leu. pseudom, Leu. fermentum
M-11 L. coprophillus, Lc. lactis/lactis  Leu citreum, L. delb./lactis W. confusa, L. fermentum
M-12 L coprophillus, Lc. lactis/lactis Lew ctreum, L. cory/cory W. confusa, L. fermentum
M-13 L coprophillus, ILc lactis/lactis  Lew citreum, L. cory/cory L parabuchneri, Oen. oeni
M-14 Le. lactis/lactis, L coprophillus L aliametorius W. confusa, Oen. oeni
M-16 Lc. lactis/lactis, L coprophillus Leu citreum L parabuchneri, W. confusa
M-17 L coprophillus, L. brevis Leu citreun L parabuchneri, W. confusa
A-40 L. coprophillus, Lc lactis/lactis  Leu. citreum L parabuchneri, W. confusa
A-47 L coprophillus, Lc lactis/lactis L confusus, L. delb./lactis L parabuchneri, Oen. oeni
KCTC3526 Leu catreum, Leuw m/d; Leu. gelidium, Leu m/m L fermentum, Leu pseudom
KCTC3524 Lew citreun, Leu m/d; Leu gelidium, Leu mv/m W. corfusa, L. lactis/cremoris
KCTC3529 Lew citreum, Lew m/dy Leu. gelidium, Leuw m/m W. confusa, L. lactis/cremonis

KCTC3100, Leu., m/m: KCTC3505, Leu, m/m: KCTC3537, Leu, fallax: KCTC3531,
Leu. param.: KCTC3532, Leu. pseudom. : KCTC3652, Leu. pseudom.: KCTC3526,
Leu. citreum: KCTC3524, Leu. amelibiosum, KCTC3529, Leu. m/cremoris
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Table 19. Fuizbd, AAE, eF713%, FudZE, A
B3 % 25798 547134 459 T3

&3 7|17 - Homology

AR (days) # Number e 593 (%)
F2001 S, vitulus 60

0 F2003 B. subtilius 57

F2006 B, subtilius 24

F2010 B. subtilius 74

F2021 B. pumilus 34

F2022 B, pumilus 21

10 F2024 B. brevis 22

F2028 B. brevis 55

F2031 P. putida .35

Fu 2+ ' F2032 P. fluorescens 47
F2040 B, megaterium 27

20 F2041 s, vitulus 59

F2043 B. pumilus 55

F2046 " B. pumilus 42

F2052 B. brevis 49

F2053 B. pumilus 43

30 F2059 B. licheniformis 31

F2063 B, subtilus 39

F2066 B. xylosus 62

0 F2082 Corg;n:b:’:cl tleursium >4

F2090 . 79

aquatium

F2096 B. pumilus 43

10 F2098 - P, fluorescens 56

F2100 P. pumilus 64

F2103 P, linens 56

XA 2% 2% F2111 B. vituls 51
F2114 B. casei 97

F2120 B. pumilus 42

. F2121 B. subtilus - 23

30 F2124 s. lentus 46

F2126 B. subtilus 44

F2128 s, vitulus 55

0 F2185 B. subtilus 72

F2187 s. vitulus 28

- L F2201 B, subtilus 85
LF712% 10 F2204 p. fluorescens 20
F2216 Lactococcus graviae 27

F2217 Lactococcus graviae 49
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- Table 19 9 A% -

53712 nol g Homol oy
A= ~( gays) ++ Number Ha 459 (%)
F2220 Stapylococcus vitulus 38
F2225 M lylase 54
20 F2229 Stapylococcus vitulus 52
=S ARt : F2232 Lactobacillus fermentum 66
FH F2233 Lactobacillus fermentum 72
F2236 Lactobacillus fermentum 72
30 F2248 Lactobacillus fermentum 65
F2250 Lactococcus graviae 17
F2321 B. pumilus 38
10 - F2323 B, pumilus 50
F325 B. megaterium 47
S F2329 B. pumilus 63
TR 2 F2336 B, pumilus 57
F2337 B. pumilus 63
30 F2339 B. pumilus 76
F2340 B. atrophaeus 43
F2357 B. licheniformis 32
F2360 B. licheniformis 72
10 F2362 B. subtilus 49
F2364 B. subtilus 50
LA F2365 B. subtilus 4]
Z | Y
& F2366 s, reticulum 10
20 F2373 B. subtilus 63
- F2374 B, lentus 44
F2376 B. subtilus 86
30 F2381 B. licheniformis 76
) F2383 B. licheniformis 78
F2440 B. megaterium 45
F2442 E. faecalis 42
10 F2451 ‘B, megaterium 44
F2453 B. subtilus 40
F2456 B. subtilus 51
=794 F2467 B. pumilus 50
SF718% 2 F2468 M, lylae 44
F2474 Micrococcus lylae 46
F2476 Micrococcus lylae 51
F2482 B. megaterium 50
30 F2485 Micrococcus lylae 49
F2486 Micrococcus lylae 53
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A4d HEZY ASUFAE U v]JEY HEEA}
1. dalalso] BZ23Q Aol udE R F3U3} 24

AN Wro] RLAEE B2 E ol B Fol nlAlEe FUE Yol
ZAz}e Table 20014 R 7z} grh FF4ol Yol AR BXA BT
pastgch ZARY 2S¢ dMAL B3 A 107°CFU/g sampleo] st dAW
4 B3 Folt wAIIEE FEo] ol 2lov} 107°CFU/g sample® 243
sample2. ZtAstgon, W3] FLE zZasigou A dAG3 37
BxgRuc o 2A 7BasldeS BN ¢ 4+ dth RZARY JAAL B
& A¥e F3HUE 2ARY 2= Table 213} Table 22014 B #rh
FEERE Ny o, ZARY AS BN 23 F Gran (+) F7 &S o
AUL BB Fol 24U, Cran (+) F3E F FFY 729 wge B
Aol cocci®] ¥l &ol o &AW Zel vlstel, BH Fi rode] ¥l&ol o &ol
Atk EQ Gran (+), catalase (-) BFE & 224 NES INU2 BE ¥
Z71590THTable 21). BARE] A% Gran (+), catalase (-) 238 334
of th3t B &L YAAL BE ¥ Fysigden}, AR &2 aA nastde
o A AR F$ Grap (+) FFE F B v]go] dAVL RE F 3

43 cHTable 22).
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Table 20. Log viable cell numbers of Bajirak jogae-jeot and

Myeolchi-jeot before and after liquid nitrogen storage

a) Bajirak jogae-jeot (Clam-jeot)

Col\;ac(;]nt Fern?entation Log viable cell numbers (CFU/g s'ample)

-ration period PCA" BCPA®
Joga(e)fjeot (week) Before™ After” Before® After?

10% Raw clam 5.4 3.8 3.5 3.9

0 4.1 3.1 2.0 2.5

2 9.5 9.0 8.6 6.5

4 9.7 9.0 8.5 6.5

15% Raw clam 5.4 3.8 3.5 3.9

0 3.6 3.5 3.9 2.5

2 5.4 6.6 3.7 4.1

4 9.8 6.1 9.7 6.4

8 10.9 5.6 7.9 4.7

12 9.9 6.3 8.2 5.9

a) Myeolchi-jeot (anchovy-jeot)

Fermentation Log viable cell numbers (CFU/g sample)
Myeolchi - 0 2
oot period PCA BCPA
Jeo ; ]
(week) Before® After” Before™ After”
Chungmu | Raw anchovy 10.2 7.5 7.7 6.5
0 5.8 4.8 5.3 4.3
4 4.7 3.8 4.0 2.9
8 3.9 3.7 3.6 2.9
Keoje | Raw anchovy 9.0 6.9 7.4 5.5
0 10.3 5.6 7.0 4.5
19 4.3 5.0 3.7 2.0
28 3.8 43 2.2 2.9

D plate count agar containing 5% NaCl for total aerobic bacteria

) Lactic acid bacteria count medium containing brom cresol purple
and 5% NaCl

» Samples before liquid nitrogen storage (-170°C)

9 Sample were stored in liquid nitrogen tank (-170°C) for two years
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Table 21. Distribution(%) of microbial flora in Bajirak jogae-jeot
before and after liquid nitrogen storage
Liquid Ferm‘ent Gram positive bacteria Gram | Yeast | Total
nitrogen et 1 on Catalase Catalase negative aerobic
storage period positive negative bacteria bacteria
(week) rod [cocci| rod | cocci
10% NaCl
Before" | Raw clam | 40 24 8 22 2 100
0 47 13 15 19 2 100
2 0 26 44 0 14 16 100
4 0 10 44 40 6 0 100
After? | Raw clam | 43 14 0 14 29 0 100
0 61 4 0 8 23 4 100
2 0 78 0 22 0 100
4 0 10 44 40 6 0 100
15% NaCl
Before' | Raw clam | 40 | 24 4 8 22 2 100
0 16 52 6 12 14 0 100
2 0 28 30 30 10 2 100
4 10 0 59 31 0 0 100
8 10 0 33 40 10 6 100
12 16 4 12 18 0 50 100
After? | Raw clam 43 14 0 14 29 0. 100
0 | 62| 2 | 8 5 5 0 100
2 2 0 11 48 30 9 100
4 10 0 74 16 0 0 100
8 15 0 55 0 30 0 100
12 0 0 18 34 48 0 100

n Samples before liquid nitrogen storage (-170°C)
? Sample were stored in liquid nitrogen tank (-170°C) for two years
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Table 22. Distribution (%) of microflora of Chungmu and Keoje
Myeolchi-jeot (anchovy-jeot) before and after liquid
nitrogen storage during the fermentation

: Gram positive bacteria

Liquid |Fermentation Gram |Yeast| Total

nitrogen period Catalase Catalase negative aerobic

storage (wéek) | positive negative bacteria bacteria

rod |cocci | rod | cocci

Chungmu

Before' | Raw anchovy | 2 0 30 68 0 100
0 2 2 33 57 0 100
4 0 44 0 0 56 0 100
8 0 98 0 2 0 0 100

After? |Raw anchovy | 0 7 7 64 18 4 100
0 0 12 8 50 23 8 100
4 0 19 0 33 48 0 100
8 19 12 4 31 35 0 100

Keoje

Before'’ |Raw anchovy | 3 0 0 56 41 0 100
0 38 0 17 17 28 0 100
19 12 0 0 0 27 61 100
28 38 19 2 0 38 2 100

After? |Raw anchovy | 0 0 0 80 20 0 100
0 0 0 0 58 42 0 100
19 10 43 0 0 38 10 100
28 15 27 0 15 35 8 100

n Samples before liquid nitrogen storage (-170°C)

2 Sample were stored in liquid nitrogen tank (-170°C) for two years
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2. AF2HE §£ oAS] gy W GHMFFE o] 8 FFY A=
Thlzl AE Hilsg 71d ZAE Qs o)BES AEs] §lst
o], protease activity &3ujz|2} amylase activity FFwA&E o]&¥ A%

SREZ &332 protease, amylased] 7S FFdt] &2 Hgol w2

™

lo

3
F& ©Asigct EelFF Y protease activity B amylase activity?] &3 72

C}2 Table 2304 RoFE= 22} Yl

i
fr

Table 23. B dF ¥ 5484 347

35 Number e protease activity | amylase activity
F2316 B. licheniformis 0.954 0.034
F2317 B. brevis 0.322 0.096
F2318 B. licheniformis 0.630 0.098
F2323 B. pumilus 0.897 0.207
F2325 B. megaterium 0. 540 0.021
F2328 B. pumilus 0. 667 0.022
F2329 B. pumilus 0. 986 0.017
F2336 B. pumilus 0.987 0.163
F2337 B. pumilus 0.244 0.063
F2339 B. pumilus 0. 906 0.036
F2342 B. stoarothermophilus 0.920 0.003
F2358 B. licheniformis 0.820 0.081
F2360 B. licheniformis 0.670 0.063
F2362 B. subtilis 0.999 0.012
F2364 B. subtilis 0. 600 0.081
F2372 B. licheniformis 0.379 0.018
F2373 B, subtilis 0.994 0.001
F2375 B. subtilis 0.995 0.107
F2376 B. subtilis 0.810 0.063
F2381 B. licheniformis 0.244 0.077
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- Table 23 9 A% -

o+ Number o+ 349 protease activity | amylase activity
F2382 B. licheniformis 0.162 0.075
F2383 B. licheniformis 0.429 0. 440
F2384 B.. amyloliquefaciens 0.991 0.207
F2393 B. licheniformis 0.108 0.131
F2426 Lactococcus lactis 0.372 0.075
F2440 B. megaterium 0.963 0.094
F2442 Enterococcus faecalis 0.273 0.073
F2446 B. atrophaeus 0.145 0. 025
F2449 B. megaterium 0. 258 0.011
F2451 B. megaterium 0. 494 0.041
F2452 Micrococcus luteus 0.526 0.028
F2454 B, subtius 0.985 0.023
F2456 B. subtius 0.987 0.268
F2459 if:ﬁ:; » 0.806 0.081
F2467 B. pumilus 0.793 0.054
F2472 B. megaterium 0.991 0.025
F2473 B. laterosporus 0.339 0.030
F2481 Branhamella catarohalis 0.968 0.040
F2482 B. megaterium 0.652 0.017
F2486 Micrococcus lylae 0. 200 0.010
F2494 Cellulomonas flavigena 0.990 0.040

add 43 E

Fig. 18014 HoF&

o] &sle VAL A=dAL o, diMIFY s
2z gl Alz" "3 pH-42 AR Aol Qoo
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b1k

flo

7S HoFact
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b3 mlo] Z4A(1.07)319dx, ofu|xel- AL B licheniformis F2382A1 87} 7}
3 gl 27HIT2.1 nga)stol ph BASTH ojulxelBA 3787 SolHa A
BHRAE Zolg 4 gl 27] otulice] AL 323.7~500 mgrE A EF
Ao FA(160 mgx)S WA W& £Xdd ol 27 AZA AF FPU=E A
o] A& ALz nciEn, hf AbdA A4 P ol el Y7ol 250~
430 mgx! A& Rchd UR FFo] WA HAY o] ohdst AAHc). onlw
B4t 27le] wls] 506.4~682.1 mgxE 1.4~1.6¥0 Fzhstdout B
licheniformis F2382A &&= Z7|& 713 uleton} 609 Folx= 695.8 mgx3 2u)
BT Z7181%TtHFig._19). ©1RL Asp. oryzaeE HZT ¥ kojiYPRTi= W
S FXZ ol eIt kojirHg UR(4YWE, & AE F), AF +F %
%

8

ax
»

o%

A1
L

T2xE, Rz, Y I F A8 71 26 &3

l

ekt ARE 3ol £ERFS 50,4~54,9%2 AR A(52.2, 54.8%)2 F
At o, AR} 7 Aol AHFA Alzute] Fepddo], wiekr] el
Z1912], o]gE FHol mE o BELZ AT ARY FE FU FY AR £
FHch ZxhdA PP 14.23~16.07%, VAL 5.07~11.4%2, BALY 3
S AR  AolE uehded UYL Bl AS3he n¥EY FUY.
}
Al ==l B licheniformis F21383} B. stearothermophilus F2342X 22| ¥
Y o] &2 2L amylased] o] T2 FFEo| sl &2 A2 4ZH
t}. Isoflavoned daidzein} genistein® WEZET} nFu} Habe] glo] &
3t S4H4E Yol F7Ble Aoz dzed A2RY VR 60d ¥

3tero. AIRE A3}, 7zt A8 7re] isoflavonedtar& B, licheniformis F2358%}

d

dIUE, RIAEESY VAR o|&HER XJlde FUSAR A= AL

B. subtilis F2362A1 87} ztz} % ¥aF 62,829} 62.04 mgvZ 713 &oted, Z
C}E2E oy 5o Farl e FHomw g2 daidzeinY B B subtilis
F2362, angiogenesis& A 3l8}o] cancer celld Ao HA}AHo=z izl

genistein B. licheniformis F23580] 7}#} %5&:}, H| & 9|5l AJur ©HA 2
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& ¥7 Agstaedl, Axte AR 43.937 52.19 mgritl woten tf
2 3712 A|REE {ASIE oL B licheniformis F2138 A &% 23.62 mgxE 3
A E yhe £x1gthFig, 20). §712¢82 B, licheniformis F2382A1 87} 7}
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1

10 |

Aerobic bacteria cells(log CFU/g)

0 15 0 46 60
Fermentation period(day)

Fig. 18. Changes in aerobic bacteria cells during
fermentation of soy paste.

Soy paste made with @ : B. licheniformis F2138

. stearothermophilus F2342

. licheniformis F2358

. subtilis F2362

. licheniformis F2382

. subtilis + B. licheniformis F2382

>»ORO
SRS S
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700

Amino—type nitrogen{mg%

0 15 30 45 60
Fermentation period(day)

Fig. 19. Changes of amino-type nitrogen during fermentation
of soy paste,

Soy paste made with @ : B. licheniformis F2138

: B. stearothermophilus F2342

: B. licheniformis F2358

. B. subtilis F2362

. B. licheniformis F2382

1 B. subtilis + B. licheniformis F2382

>» RO
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Isoflavone contents(mg%)

BL-1 Bst BL-2 Bsu BL-3 Bsu +BL-3
Sample

Fig. 20, Isoflavone contents in soy paste fermented
for 60 days,

Soy paste made with BL-1 : B. licheniformis F2138

Bst : B. stearothermophilus F2342
BL-2 : B. licheniformis F2358

Bsu : B. subtilis F2362
BL-3 : B. licheniformis F2382
Bsu + BL-3 : B. subtilis

+ B. licheniformis F2382
f : Daidzein, Il : Genistein, : Total
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120

Organic acid contents(mg%

BL- Bst BL-2 Bsu BL-3 Bsu +BL-3

Fig. 21. Organic acid contents in soy paste fermented
for 60 days.

* Soy Paste made with

BL-1 : B. licheniformis F2138

Bst : B. stearothermophilus F2342

BL-2 : B. licheniformis F2358

Bsu : B. subtilis F2362

BL-3 : B. licheniformis F2382

Bsu + BL-3 : B. subtilis + B. licheniformis F2382
(] : Oxalate, : Malate, B : Citrate, B : Succinate, ll : Fumarate
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7. %312 9 10 6 8 69
| 72, BRi7A 9 10 7 8 63
| 73 CEajazx 9 10 7 5 63
4, WA 9 10 5 5 54
75 AR 9 10 5 5 48
76, wiR7A 9 10 5 5 57
77, 77X 9 10 7 5 66
78. BEAZA .9 10 7 5 60
79, JFEZ | 9 10 5 5 39
EE SR 9 10 5 5 51
8L, IR 9 10 5 5 51
82..5%37861*@161 . 9 10 6 5 54
.83 $91x : 9 11 6 5 54
.84, ﬁ%mﬂﬂﬂz} 9 10 5 5 33
85, YA 9 10 11 5 63
86, BAFZIA] 9 10 10 9 75
- 87wA o 9 10 10 5 66
IR e 9 10 5 6 60
89, TAEZA ) 10 12 11 81
90, BEFuhA] - 9 10 5 11 72
-91; wf3zlx] 9 9 0 5 39
S92, A&7 2% 9 10 0 5 45
93, WA - 9 10 0 5 42
94, A A2 9 10 0 5 42
95, Z¥7 x| - 9 10 0 5 45
96. E7x 9 10 0 5 45
97. Z7\2% 9 10 0 5 45
98; LB 9 10 0 5 45
9 Eg_z]uwz,ﬁ] 9 10 0 5 45
-100;. TYEZ A] 9 10 0 5 45
101, ") A 9 10 0 5 42
11027220 X} 9 11 0 5 48
7103, 22 A o] & ufo] 9 10 0 5 45
© 104, wiSE R 9 10 0 5 45
105, #RFE A 9 10 0 5 45
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F5 15, ZAAAE REFL} vjA]E B E S| Y HES
2!5‘1%%- c %‘_"L‘f'-j. _ “Hxl‘a uPE: At.EH‘- ' -E—alnl"é%
A E4 WS [PEs | iBs | 2T vial®
106. $A2 X 9 10 0 5 45
107, w3714 9 10 0 5 45
108, 7*{,7}1 9 10 0 5 45
109. 3157|714 9 10 0 5 45
110; »,Eg;‘zl 9 10 0 5 45
»1_11_ BN 9 10 0 5 45
112, IR R A 9 10 0 5 45
113, 3jEEn] 7% 9 10 5 6 63
14, TEEZRA 9 10 5 5 54
115 ZupH 2] 9 10 5 5 60
-~ 116, AFER AT 9 10 5 5 60
,,;11"7.5:?3%%%1‘2]’ 9 10 5 5 60
118, B 9 10 5 5 54
[ 119. %L}§7]z] 9 10 5 5 57
120; BEAA] 9 10 5 5 57
121 R A 9 10 5 5 60
S22 FELA 9 10 5 5 57
1123, MEENXA : 9 10 5 5 54
124. 3H§§nl7‘il- - 9 10 5 5 48
125. =2px| 74| 9 10 5 5 45
126, A2 X 9 10 5 7 57
127, 27125 9 10 7 5 60
128. . 2UE 7% 9 10 5 9 57
129, H2}71z| 9 10 5 5 54
130. F3ZAA 9 10 5 5 57
A31, HAZRBRA 9 12 5 7 66
rfﬁ_13'2-.~;;_:k]7']8]’4'-r-”7]'_' : 9 10 5 5 42
1330 B 9 10 5 5 36
1345 R 2p7ia) 9 10 0 6 48
135,093 tm}]7]_%,z] 9 10 5 5 57
' 136.{."7'2}%7‘ zl’ : 9 10 0 10 51
137, 2 UE1a] 9 10 0 5 45
_“138.—-' x| 9 10 5 5 54
130 FEZX 9 10 8 6 69
140.-"1’“’5]10}7}11]7':(] 9 10 0 5 42
CEA 012600 1364 : 7458
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1 T2 2~ g =1 5 B
Bz 16. 7449 39 o3y FAdH
M‘*.?— 5 Weight pH +8 (%) M (L/asb)
“. | Shape Size (cm)
z = \\» (g) Inner |Surface! Inner |Surface| Inner | Surface
‘ 10,33/ 5,62/
o It ) .
A & Al |Rectangle|1,920 | 17X17X11 | 7.46 | 7.07 | 32.4 | 10.7 4.52/14.59| 4.34/8. 54
' 28.9/ 13.09/
s wa . )
A X&FAb Rectangle| 1,225 |18X12.5X6| 7.43 | 7.18 | 44.3 | 22.5 0.58/17.03\ 3.94/17.7
14.35/ | 29.84/
2B Holalr . )
A5 2Qrak| Rectangle| 890 |17X12X5.5| 7.60 | 7.65 | 38.2 | 13.9 |, o0 o ool) 15/10.55
9.09/ 8.71/
I odo} . .
Ayt odetxtiRectangle| 990 12X9X%9 6.59 | 6.15 | 50.7 | 29.5 4.77/13.44] 3.7412.4
14.5X14 X6 10.86/ 5.01/
- A ) .
%5 A A At| Rectangle| 1,140 5 7.80 | 7.36 | 50.5 | 20.2 |4 14 76]5.19/7.98
17.5%X16 %9 8.15/ 10, 75/
2 H } . .
35 of| A4 Rectangle | 2,170 5 6.76 | 5.97 | 22.0 | 8.0 |/ 0 15 71| 9814.57
0.45/ 16.15/
7rel FA Al ) ’
749l Z 8 A Rectangle | 1,030 [16.5X15%X8| 7.91 | 7.47 | 33.5 | 16.4 1 52/0.68 |2, 63/20.18
23.22/
Shallow 18.5X17.5 ’ 23.12/
AE o .
35 BYY| cylinder | 1135 7 6.14 | 6.52 | 30.7 | 26.1 0.151/12.0 0.4/14.58
14.5X11X9 5.89/ 13.3/
Lh LA ) )
Ay 3gAt| Rectangle | 1,605 s 7.40 | 7.45 | 57.4 | 3.5 | ool 01 33
16.5%X14.5 14.13/ 1.56/
%Z7] 4384} Rectangle | 1,140 X6 7.40 | 7.10 | 27.6 | 15.0 |, 1\ 1q 73] 3.9/2.59
Ellipsoid 17.69/ 4.83/
P XA . .
3¢ B84 cyl?:]der 1,150 [14.5x12x8| 8.03 | 7.24 | 32.7 | 2L.2 |, 0 ol oo 6
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Y5 17. A% S 1AUE NEES

A EB
olg|ZA(YE) |G1-40
olg| R (AZH|62-1, G2-2, G2-5, G2-7, G2-8, G2-9, G2-10, G2-13, G2-17,
=]) G2-20, G2-27, G2-30, G2-33, G2-38, G2-42, G2-44
~  .|G3-1, G3-3, G3-5, G3-6, G3-9, G3-10, G3-11, G3-22, G3-23,
ﬂf]%wh T63-27, G3-29, G3-31, G3-37, G3-40, G3-41, G3-42, G3-43,
° G3-47, G3-48
ojg|ZA(=zn|) [64-4, G4-14, G4-22
c3-1, C3-2, C3-3, C3-4, C3-5, C3-6, 3-8, C3-9, C3-10,
c3-11, C3-12, C3-13, C3-14, C3-15, C3-16, C3-17, C3-18,
Z/AMA (10 AF|C3-19, C€3-20, C3-21, C3-22, C3-23, C3-24, C3-25, (C3-26,
2z)) €3-27, C3-28, C3-29, C3-30, C3-31, C3-32, C3-33, C3-34,
c3-35, C3-36, C3-37, C3-38, C3-39, C3-40, C3-41, C3-42,
C3-44, C3-45, C3-46, C3-47, C3-48, C3-49
C4-1, C4-2, C4-3, C4-4, C4-6, C4-7, C4-8, C4-11, C4-12,
2R (15% ¢:C4'13' C4-14, C4-15, C4-16, C4-18, C4-19, C4-22, C4-23,
217]) Tc4-24, C4-25, C4-27, C4-29, C4-30, C4-31, C4-32, C4-33,
C4-34, C4-35, C4-36, C4-37, C4-39, C4-40, C4-42, C4-43,
C4-44, C4-45, C4-46, C4-47, C4-49, C4-50
c6-1, C6-2, C6-3, C6-6, C6-7, C6-8, C6-9, C6-11, C6-12,
ZAA(10% AZ,|c6-13, C6-16, C6-17, C6-21, C6-27, C6-29, C6-30, C6-31,
23 &A) C6-34, C6-36, C6-37, C6-38, C6-39, C6-40, C6-41, C6-42,
C6-46, C6-47, C6-49
ZAR(15% A2 C7-1, C7-2, C7-3, C7-4, C7-7, C7-10, C7-11, C7-12, C7-13,
5; 2 ==¥®-|c7-15, C7-18, C7-19, C7-20, C7-21, C7-25, C7-26, C7-30,
T =e C7-34, C7-35, C7-42, C7-46, C7-50
c8-1, C8-2, C8-3, C8-5, C8-7, C8-8, C8-9, C8-10, C8-11,
ZAR(10% A3, |C8-13, C8-16, C8-17, C8-18, C8-25, C(8-27, - C8-28, (C8-29,
43 £4) c8-30, C8-31, C8-32, C8-33, (8-34, (8-35 C8-39, C8-42,
C8-43, C8-44, C8-46, C8-47, C8-48
C9-1, C9-2, (€9-3, C9-4, C9-6, C9-7, C9-8, (9-9,
C9-10, C9-11, C9-12, C9-13, C9-14, C9-15, C9-16, C9-17,
Z/A(15% A2, |C9-18, C9-19, C9-20, C9-21, C9-22, C9-23, C9-24, C9-25,
43 £4) €9-26, (9-27, (€9-29, C9-30, (C9-31, (9-32, (9-33, C9-34,
C9-35, (9-36, C9-37, C9-38, C9-39, C9-41, C9-42, C9-43,

C9-44, C9-46, C9-47, C9-48, C9-50
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- ¥517. 27 uAE IAUE REES AL -

A== oHZ

C10-1, C10-3, C10-4, C10-5, C10-7, C10-8, C10-9, C10-11,

C10-12, C10-13, C10-14, C10-17, C10-19, C10-21, C10-22.
ZAR(10% A3, [C10-23, C10-24, C10-25. C10-27. C10-28. C10-29. C10-30.
82 &) C10-32, C10-33, C10-34. C10-35. C10-36. C10-39. C10-40.

1C10-42, C10-43, C10-45. C10-46. C10-47. C10-48. C10-49.

C10-50

Cll-1, Cl1-2, Cl1-3, Cll-4, Cl1-5, Cl1-6, Cl1-7, Cl1-8,

C11-9, Cl1-10, Cl1-11, Cl1-12, Cl1-13, Cl1-14, Cl1-15.
A% (15% 4z, C11-16. Cl-17, CII-I8, ClI-19, Cl1-20, ClI-21, Cli-22,
2o a) Cl1-23, Cl11-24. C11-25. Cl1-26, Cl1-27. C11-29. C11-30.

T = Cl1-31, Cl1-32, C11-33, Cl1-34. Cl1-35. C11-36. Cl11-37.

C11-38, CI1-39, C11-40, Cl1-41. Cl1-42. Cl1-43. Cl1-44.

Cl1-45, C11-46. Cl1-47, C11-48, C11-49, C11-50

T1-1, T1-2, T1-3, T1-4, T1-5, T1-8, T1-10, TI-11, T1-12,

T1-13, TI-14, Ti1-15, TI-16, TI-17, TI1-18, TI-19.

. T1-20, T1-21, T1-23, Ti-24, T1-26, T1-27, T1-28.
£2BULE) iy o9’ 1930 TI-31, T1-32, T1-33, T1-35, T1-36, T1-37.

T1-38, T1-39, T1-40, T1-41, T1-43, T1-44, T1-45. T1-46.

T1-47, T1-48, T1-49, T1-50
Zal R (25% &, [17-5, T7-7, T7-8, T7-18, T7-23, T7-25, T7-26. 17-28,
22 2 M) |T7-41, T7-42, T7-50

T9-2, T9-3, T9-4, T9-6, T9-8, T9-10, T9-12, T9-13, T9-14,
22} (25% A3, (T9-16, T9-18, T9-19, T9-20, T9-21, T9-22, T9-25. T9-26,
43 24) T9-27. T9-29, T9-30, T9-32. T9-33, T9-34. T9-42. T9-43,

T9-44. T9-45. T9-47, T9-49 '

TI0-1, T10-3, T10-4, T10-6, T10-7, T10-9, T10-10, T10-1L,
28bR(15% A2, [T10-12, T10-15, T10-16, T10-20, T10-22, T10-25, T10-29,
83 %4) T10-30, T10-33, T10-34. T10-36. T10-38, T10-41 T10-42.

T10-43. T10-44. T10-46, T10-47. T10-48. T10-49

T11-2, Ti1-4, T11-5, T11-7, T11-11, TI1-14, T11-15,
AeR(25% A2, [T11-16, T11-18, T11-19, T11-24, T11-25 Ti1-28, T11-29,
8% &4) T11-34. TI1-35, T11-40, T11-41. T11-44. T11-d5. T11-46.

T11-47. T11-48. T11-49

‘TI2-1, TI2-3, TI12-7, TI12-8, TI2-9, TI2-11, TI2-13,
o 2o B8 0 BB L T
o ) T12-24, T12-25 TI2-26, T12-27. T12-29. T12-30. T12-31.

T =% T12-33, T12-37. TI2-38, T12-39. T12-40, T12-41. T12-42.

T12-43, T12-44, T12-45. T12-46

ZHAL ST 504
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¥2 18, A7 u4E 2AUE HEES

A& +HZ
MKI-1, MK1-2, MKI-3, MK1-4, MKI-5, MK1-6, MK1-8, MKI-9,
MK1-10, MK1-11, MK1-12, MK1-13, MK1-16, MK1-17, MK1-18,
MK1-19, MK1-20, MK1-21, MK1-22, MK1-23, MK1-24, MK1-25,
"3 (YHE)  [MK1-26, MK1-27, MK1-28, MK1-29,
MK-30, MK1-31, MK1-32, MK1-33, MK1-34, MK1-35, MKI1-36,
MK1-37, MK1-38, MKI-39, MK1-40, MK1-41, MK1-42, MKI1-43,
MK1-44, MK1-45, MK1-46, MK1-47, MK1-48, MK1-49, MK1-50
MK2-1, MK2-2, MK2-3, MK2-4, MK2-5, MK2-6, MK2-7, MK2-8,
MK2-9, MK2-10, MK2-11, MK2-12, MK2-13, MK2-14, MK2-15,
S (i%%,lMKZ—IG, MK2-17, MK2-18, MK2-19, MK2-20, MK2-21, MK2-22,
A1) MK2-23, MK2-24, MK2-25, MK2-26, MK2-27, MK2-28, MK2-29,
MK2-33, MK2-34, MK2-35, MK2-36, MK2-37, MK2-38, MK2-39,
MK2-40, MK2-42, MK2-43, MK2-44, MK2-46, MK2-47, MK2-48,
MK2-49
MK3-1, MK3-2, MK3-3, MK3-4, MK3-5, MK3-6, MK3-9, MK3-10,
MK3-11,  MK3-12,  MK3-13,  MK3-14, MK3-15,  MK3-16,
XA (45  5MK3-20, MK3-21, MK3-22, MK3-23, MK3-24, MK3-25, MK3-26,
) MK3-28, MK3-33, MK3-34, MK3-35, MK3-36, MK3-37, MK3-38,
MK3-39, MK3-40, MK3-41, MK3-42, MK3-44, MK3-46, MK3-47,
MK3-49
MK5-1, MK5-2, MK5-3, MK5-4, MK5-5, MK5-6, MK5-7, MK5-8,
MK5-9, MK5-10, MK5-11, MK5-12, MK5-13, MK5-14, MK5-15,
WA 3 (195 %MKS-IG, MK5-17, MK5-18, MK5-19, MK5-20, MK5-21, MK5-22,
) MK5-23, MK5-24, MK5-25, MK5-26, MK5-27, MK5-28, MK5-29,
° MK5-30, MK5-31, MK5-32, MK5-33, MK5-34, MK5-35, MK5-36,
MK5-37, MK5-38, MK5-39, MK5-40, MK5-41,  MK5-43, MK5-44,
MK5-45, MK5-46, MK5-47, MK5-48, MK5-49, MK5-50
MK6-3, MK6-4, MK6-5, MK6-7, MK6-8, MK6-9, MK6-10, MK6-11,
MK6-12, MK6-13, MK6-14, MK6-15, MK6-16, MK6-17, MK6-18,
W3 (28 %MK6—19, MK6-22, MK6-23, MK6-24, MK6-25, MK6-26, MK6-27,
) MK6-28, MK6-29, MK6-30, MK6-31, MK6-32, MK6-33, MK6-34,
° MK6-35, MK6-36, MK6-37, MK6-38, MK6-39, MK6-40, MK6-42,
MK6-43, MK6-44, MK6-45, MK6-46, MK6-47, MK6-48, MK6-49,
MK6-50 :
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- ¥5 18, A7 uBE 2AIE REEFY AL -
A &3 dHE
WX A (385  HMK7-1, MK7-2, MK7-3, MK7-4, MK7-12, MK7-13, MK7-49,
A1) MK7-50
o X] R (473  %|MK8-4, MK8-5, MK8-8, MK8-9, MK8-10, MK8-15, MK8-26,
) MK8-28, MK8-30, MK8-32, MK8-33, MK8-35, MK8-49
MC4-1, MC4-2, MC4-3, MC4-4, MC4-5, MC4-6, MC4-7, MC4-8,
MC4-9, MC4-10, MCA-11, MC4-12, MC4-13, MC4-14, MC4-15,
x| 3 (82 £MC4-16, MC4-17, MC4-20, MC4-21, MC4-22, MC4-24, MC4-25,
) MC4-26, MC4-27, MC4-29, MC4-30, MC4-31, MC4-33, MC4-34,
MC4-35, MC4-36, MC4-37, MC4-38, MC4-39, MC4-40, MC4-42,
MC4-43, MC4-44, MC4-45, MC4-46, MC4-47, MC4-48, MC4-49
xR (1932  £MC5-9, MC5-26, MC5-29, MC5-33, MC5-35, MC5-39, MC5-43,
) MC5-44
MC6-7, MC6-8, MC6-9, MC6-10, MC6-12, MC6-15, MC6-17,
x| A (2832 £[MC6-20, MC6-22, MC6-26, MC6-27, MC6-28, MC6-31, MC6-32,
A) MC6-33, MC6-34, MC6-38, MC6-41, MC6-43, MC6-44, MC6-45,
MC6-47, MC6-49
MC7-4, MC7-5, MC7-7, MC7-10, MC7-11, MC7-14, MC7-18
- - N * _! ] » ) ] [}
E;‘ 13(385 TTIMCT-20, MC7-22, MC7-23, MC7-24, MC7-29, MC7-31, MC7-33,
° MC7-35, MC7-36, MC7-37, MC7-41, MC7-43, MC7-50
x| A (473  <4[|MC8-1, MC8-5, MC8-6, MC8-10, MC8-14, MC8-19, MC8-26,
) MC8-28, MC8-30, MC8-34, MC8-35, MC8-38, MC8-41
KO8-2, KO08-3, KO08-4, KO08-5, KO08-6, KO08-7, KO08-8,
K08-10, K08-13, K08-14, K08-17, KO0B8-18, K08-19, KO08-20,
T=7| A (15% A [K08-22, K08-23, K08-24, K08-25, K08-26, KOB-27, K08-28,
2, 103 £4]) K08-29, K08-30, KG8-36, K08-37, K08-38, K08-39, K08-40,
K08-42, K08-43, K08-44, K08-45, K08-46, K08-47, K08-48,
K08-49, K08-50
K09-1, K09-2, K09-3, K09-4, K09-5, K09-6, K09-7, K09-8,
K09-9, K09-10, K09-11, K09-12, K09-13, K09-14, K09-15,
K09-16, K09-17, K09-18, K09-19, K09-20, K09-21, K09-22
e A ’ ) » » 3 » ’
i“’l’gz(zf’i,)* K09-23, K09-24, KO09-25, K09-26, K09-27, K09-28, K09-29,
= 777 109-30, K09-31, K09-32, K09-33, K09-34, K09-35. K09-36,
K09-37, K09-38, K09-39, K09-40, K09-41, K09-42, K09-43,
K09-44, K09-46, K09-47, K09-48, K09-49, K09-50
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- §5 18, 37 nPE 2AdE HERFY AL -

A& zHE

K010-2, K010-4, K010-12, K010-14, K010-15, K010-19,

EFE7]A(15%  AK010-20, KO010-23, KO010-25,  KO010-26, K010-28,
2, 158 %4) [K010-29, K010-30, KO010-33, KO10-36, KO010-41,

K010-43, K010-45, K010-46, K010-47, K010-48

KO11-1, KO11-2, KO11-3, KO11-4, KOl1-5, KO11-6,
KOI1-7, KO11-8, KO11-9, KO11-10, KO11-11, KO11-12,
KO11-13, KOl11-14, KO11-15, KOl1-16, KO11-17,
KO11-18, KO11-19, KO11-20, KO11-21, KO11-22,
BENAR(25% AKO11-23,  KO11-24, KO11-25, KO11-26, KO11-27,
2, 153 £4) |K011-28, KO11-29, KO11-30, KO11-32, KO11-33,
K011-35, K011-36, K011-37,

KO11-38, KO11-39, KO11-40, KO11-41, KO11-42,
KO11-43, KOl1-44, KO11-45, KO11-46, KO11-47,
K011-48, KO11-49, K011-50

SRYIFT 503
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¥2 19, A7 uAE 3PIE RERS

A= AT
Sae8-1, Sae8-2, Sae8-3, Sae8-4, Sae8-5, Sae8-6,
Sae8-7, Sae8-8, Sae8-9, Sae8-10, Sae8-11, Sae8-12,
Sae8-13, Sae8-14, Sae8-15, Sae8-16, Sae8-17,
Sae8-18, Sae8-19, Sae8-21, Sae8-22, Sae8-23,
AR (=A) Sae8-24, Sae8-25, Sae8-26, Sae8-27, Sae8-28,
Sae8-30, Sae8-32, Sae8-33, Sae8-34, Sae8-39,
Sae8-36, Sae8-37, Sae8-38, Sae8-39, Sae8-40,
Sae8-42, Sae8-43, Sae8-44, Sae8-45,  Sae8-46,
Sae8-47, SaeB-48, SaeB8-49, Sae8-50
Sae9-3, Sae9-4, Sae9-5, Sae9-6, Sae9-7, Sae9-8,
Sae9-9, Sae9-10, Sae9-11, Sae9-12, Sae9-13, Sae9-14,
Sae9-15, Sae9-16, Sae9-17, Sae9-18, Sae9-19,
Sae9-20, Sae9-21, Sae9-22, Sae9-23, Sae9-25,
AR (A ) Sae3-26, Sae9-27, Sae9-28, Sae9-29, Sae9-30,
Sae9-31, Sae9-32, Sae9-34, Sae9-35, Sae9-37,
Sae9-38, Sae9-39, Sae9-40, Sae9-41, Sae9-42,
Sae9-43, Sae9-44, Sae9-45, Sae9-46, Sae9-47,
Sae9-48, Sae9-49, Sae9-50
Sael0-1, Sael0-2, Sael0-3, Sael0-4, Sael0-5,
Sael0-6, Sael0-9, Sael0-11, Sael0-12, Sael0-13,
Sael0-14, Sael0-15, Sael0-16, Sael0-17, Sael0-18,
A (2}R) Sael0-19, Sael0-20, Sael0-21, Sael0-22, Sael(-23,
T Sael0-24, Sael0-26, Sael0-27, Sael0-28, Sael0-29,
Sael0-30, Sael0-33, Sael0-34, Sael0-35, . Sael0-36,
Sael0-37, Sael0-38, Sael0-39, Sael0-40, Sael0-41,
Sael0-42, Sael0-43, Sael0-47, Sael0-50
o CH1-2, CH1-3, CH1-7, CH1-8, CH1-14, CH1-20, CH1-30,
FAEBANREE) Q) 41 CHIS42, CHI-44. CHI-45
Z21 %) o A CH25-1, CH25-3, CH25-6, CH25-7, CH25-9, CH25-13,
(15C 43, 36%(CH25-14, CH25-15, CH25-20, CH25-25, CH25-26,
=4) CH25-28, CH25-29, CH25-31, CH25-32, CH25-36
Sz} x| of A CH26-7, CH26-8, CH26-9, CH26-10, CH26-11, CH26-20,
(20C 43, 365F|CH26-23, CH26-24, CH26-25, CH26-26, CH26-27,
=4) CH26-28, CH26-29, CH26-32, CH26-33
CH29-1, CH29-2, CH29-3, CH29-4, CH29-5, CH29-6,
CH29-7, CH29-8, CH29-9, CH29-10, CH29-11, CH29-12,
. 1o CH29-13, CH29-14, CH29-16, CH29-17, CH29-18,
AR paCH-1S  OR9-20, CH9-21,  CH9-22  CHp9-23
sy "TICH29-24,  CH29-25, CH29-26, CH29-27,  CH29-28,
it CH29-29, CH29-30, CH29-31, CH29-32, CH29-33,
CH29-34, CH29-35, CH29-36, (CH29-37, CH29-38,

CH29-39, CH29-42, CH29-43, CH29-46, CH29-47, CH29-48
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Z3(20C, 10%

a8, 45 §%4)

KooL18-1,

KoolL18-6,

KoolL18-11,
KooL18-16,
KooL18-21,
KoolL18-26,
KooL18-31,
KoolL18-36,
Kool18-41,
KooL18-46,

KooL18-2,

KooL18-7,

KoolL18-12,
KoolL18-17,
KooL18-22,
KooL18-27,
KooL18-32,
KooL18-37,
KooL18-42,
KooL18-47,

KooL18-3,
KooL18-8,
KooL18-13,
KooL18-18,
KooL18-23,
KooL18-28,
KooL18-33,
KooL18-38,
KoolL18-43,
KooL18-48,

KooL18-4,
KooL18-9,
KooL18-14,
KoolL18-19,
KooL18-24,
KooL18-29,
KoolL18-34,
KooL18-39,
KooL.18-44,
KooL18-49,

KooL18-5,
KoolL18-10,
KooL18-15,
KooL18-20,
KooL18-25,
KooL18-30,
KooL18-35,
Kool.18-40,
KooL18-45,
KooL18-50

KooL19-7,

Kool19-13,
KooL19-23,
KooL19-29,
KooL19-36,
KooL19-46,

KooL19-8, KooL19-10,

KooL19-15,
KooL19-25,
KooL19-31,
KooL19-37,
KooL19-47,

KoolL19-16,
KooL19-26,
KooL19-32,
KooL19-41,
KooL19-48,

KooL19-11,
KooL19-18,
KooL19-27,
KooL19-34,
KooL19-43,
KooL19-49

KooL19-12,
KooL19-22,
KooL19-28,
KooL19-35,
KooL19-45,

ZA(15T, 10%
&3, 63 K4)

KoolL20-1,

Kool.20-6,

KooL20-12,
KooL20-17,
KooL20-23,
KooL20-28,
KoolL20-35,
KoolL20-42,
KooL20-49,

KooL20-2,
KooL20-7,
KooL20-13,
KoolL20-19,
KoolL20-24,
KoolL20-29,
KooL20-37,
KooL20-43,
KooL.20-50

KooL20-3,

KoolL20-4,

KooL20-8, KooL20-10,

KooL20-14,
Kool.20-20,
KooL20-25,
KooL20-30,
KooL20-38,
KoolL20-44,

KooL20-15,
KooL20-21,
KooL.20-26,
KooL20-31,
KoolL20-39,
KoolL20-47,

KooL20-5,
KoolL20-11,
KooL20-16,
KooL20-22,
KooL20-27,
KooL20-33,
Kool.20-40,
Kool.20-48,

KooL21-1,

KoolL21-6,

Kool21-11,
Kool21-17,
Kool.21-24,
Kool.21-30,
Kool21-37,
KooL21-44,

KooL21-2,

KooL21-7,

Kool21-12,
Kool21-19,
Kool21-25,
KoolL21-31,
KooL21-39,
Kool.21-45,

KoolL21-3,
Kool.21-8,
KooL21-14,
KooL21-20,
KoolL21-26,
KooL21-32,
KooL21-40,
KooL21-46,

KoolL21-4,
KooL21-9,
KooL21-15,
KooL21-21,
KooL21-27,
KoolL21-34,
KooL21-41,
Kool.21-48,

KooL21-5,
KooL21-10,
KoolL21-186,
KooL21-22,
KoolL21-28,
KooL21-36,
KoolL21-42,
KooL21-49

Kool22-2,

KooL22-3,

KoolL22-7, KoolL22-11,

KooL22-15,
KooL22-21,
KooL22-26,
KoolL22-31,
Kool.22-40,
KooL22-48

Kool22-16,
KoolL22-22,
KooL22-27,
KoolL22-36,
KoolL22-41,

KoolL22-4,
KooL22-12,
KoolL22-17,
Kool22-23,
KoolL22-28,
KoolL22-37,
KoolL22-42,

KoolL22-5,
KooL22-13,
KooL22-18,
KooL22-24,
Kool22-29,
KooL22-38,
Kool.22-46,

Kool22-6,
KoolL22-14,
Kool22-19,
Kool.22-25,
KooL22-30,
KooL22-39,
KoolL22-47,
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© |Kool23-6,  Kool23-7,  Kool23-9,  Kool23-17,
ZA(20C, 108 &5 Kool.23-22, Kool23-24, KoolL23-33, KoolL23-35,
' f;tzg%.KooL23—36, Kool.23-37, KoolL23-38, KooL23-39,
) KoolL23-41, KoolL23-42, KooL23-43, Kool.23-44,
Kool23-45, Kool.23-46, Kool23-48, Kool.23-49,
KoolL23-50
KooL24-2, Kool24-3, KooL24-4, KoolL24-5, KoolL24-6,
Kool.24-7, KoolL24-8, Kool24-10, Kool24-11,
ZF3(20C, 15% 45, |[Kool24-13, Kool24-14, KoolL24-19, KoolL24-20,
4 3F|Kool24-23, Kool24-35, KooL24-36,  Kool24-37,
=) Kool.24-39, KoolL24-40, KooL24-41, Kool24-42,
Kool24-43, Kool.24-44, KooL24-45, Kool24-46,
KoolL24-47, Kool24-48
KooL25-1, Kool25-2, KooL25-3, KoolL25-4, KoolL25-5,
KooL25-6, Kool25-7, KoolL25-8, KooL25-9, Kool25-10,
KooL25-11, KoolL25-13, KoolL25-14, Kool.25-16,
KoolL25-17, KoolL25-18, KoolL25-19, Kool25-20,
Z31(15C, 105 & F,
6 é?_KooLZS-Zl, Kool25-22, Kool.25-23, Kool.25-24,
&x) KooL25-25, KoolL25-26, KoolL25-27, KoolL25-28,
KoolL25-29, KooL25-30, KooL25-31, KoolL25-32,
KooL25-33, KoolL25-34, KooL25-35, KooL25-36,
Kool.25-37, Kool25-38, KoolL25-39, KooL25-40,

KoolL25-48, Kool25-50,

501
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A =3 A3
CH2-2, CH2-3, CH2-4, CH2-5, CH2-6, CH2-7, CH2-8,
CH2-9, CH2-10, CH2-18 CH2-20, CH2-21, CH2-22,
2z} 2] of R (A Z|CH2-23, CH2-24, CH2-25, CH2-26, CH2-28, CH2-29,
22]) CH2-30, CH2-35, CH2-36, CH2-37, CH2-38, CH2-39,
CH2-41, CH2-42, CH2-43, CH2-44, CH2-45, CH2-46,
CH2-47, CH2-48, CH2-49, CH2-50
CH3-1, CH3-2, CH3-3, CH3-4, CH3-5, CH3-6, CH3-7,
CH3-, CH3-10, CH3-11, CH3-12, CH3-13, CH3-14,
CH3-15, CH3-16, CH3-17, CH3-18, CH3-19, CH3-20,
%Z}IQZM& (15°C, [cH3-21, CH3-22, CH3-23, CH3-24, CH3-25, CH3-26,
32 &4) CH3-27, CH3-28, CH3-29, CH3-30, CH3-31, CH3-32,
CH3-33, CH3-34, CH3-35, CH3-36, CH3-37, CH3-38,
CH3-39, CH3-40, CH3-41 CH3-42, CH3-43, CH3-44,
CH3-45, CH3-46, CH3-47, CH3-48, CH3-49, CH3-50
CH4-1, CH4-3, CH4-4, CH4-5, CH4-11, CH4-12, CH4-13,
CH4-14, CH4-15, CH4-16, CH4-21, CH4-22, CH4-24,
41}%74@}31 (20°C, |CH4-25, CH4-26, CH4-27, CH4-29, CH4-30, CH4-31,
3= £4) CH4-32, CH4-33, CH4-34, CH4-35, CH4-36, CH4-37,
CH4-38, CH4-40, CH4-41 CH4-42, CH4-43, CH4-44,
CH4-45. CH4-46, CH4-47, CH4-48, CH4-49
CH5-2, CH5-3, CH5-5, CH5-6, CH5-7, CH5-8, CH5-9,
CH5-10, CH5-11, CH5-12, CH5-13, CH5-15, CH5-16,
CH5-17. CH5-18, CH5-19, CH5-20, CH5-21, CH5-22,
2219 x| Y A (15T, [CH5-23, CH5-24, CH5-25, CH5-26, CH5-27, CH5-28,
63 &4) CH5-31, CH5-32, CH5-33, CH5-34, CH5-35, CH5-36,
CH5-37, CH5-38, CH5-39, CH5-40, CH5-41 CH5-42,
CH5-43, CH5-44, CH5-45, CH5-46, CH5-47, CH5-48,
CH5-49, CH5-50
CH6-1, CH6-3, CH6-5, CH6-8, CH6-9, CH6-10, CH6-15,
CH6-16, CH6-17, CH6-19, CH6-20, CH6-21, CH6-22,
22} 2] @) A (20°C, [CH6-23, CH6-25, CH6-26, CH6-27, CH6-30, CH6-31,
65 %44) CH6-33, CH6-34, CH6-35, CH6-36, CH6-37, CH6-38,
CH6-40, CH6-41 CH6-42, CH6-43, CH6-44, CH6-45,
CH6-46, CH6-50
L15-2, L15-8, L15-9, L15-11, L15-15, L15-19, L15-21,
7hte| AR (523 &[L15-22, L15-24, L15-26, L15-27, L15-29, L15-30,
A) L15-31, L15-32, L15-33, L15-34, L15-35 L15-36,

L15-37, L15-39, L15-40, L15-46, L15-47, L15-48
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- 520, A7 u]AE 4AUE BE

B5o A% -

& THY
“|CH7-9, CH7-10, CH7-11, CH7-12, CH7-13, CH7-15,
CH7-16, CH7-17, CH7-18, CH7-19, CH7-20, CH7-21.
. CH7-22, CH7-23, CH7-24. CH7-27. CH7-28. CH7-29.
fﬁ}ﬁflﬁ’f\“sn CH7-30, CH7-31, CH7-32. CH7-33, CH7-34.  CH7-35
T 5% CH7-36, CH7-37, CH7-38, CH7-39, CH7-40, CH7-41
CH7-42, CH7-43, CH7-44, CH7-45, CH7-46, CH7-47,
CH7-48. CH7-49, CH7-50
L2-1, Lg-2, L2-3, L2-5, L2-6, L2-7, L2-8, 129,
12-10, L2-11, L2-12, L12-13, L-15, L2-16, L2-17
[2-18, L2-19, L-20, L2-21, 12-23. L2-24. L2-26.
7l R(¥E)  [L2-27, L2-28, L2-29, L2-30, L2-31, L2-32. L2-33.
[2-34, 12-36, L2-37. 12-38. 12-39 L2-40, L2-41
L2-42, L2-43, L2-44, L2-45. L2-46, L2-47 L2-48.
[2-49. L-50
L3-1, L3-2, L3-3, L35, L3-6, L3-7, L3-8 L3-9,
3-10. 13-i1, 71312 1318 314 316, L3-17
[3-18, L3-19, L3-20, L3-21, 13-23 13-24. L3-26.
JAEINR(LF U307 1328) 1329 1330, 1331, L3-32, L3-33,
[3-34, [3-35, L13-36, L3-37. [3-38 L3-39 L3-40.
[3-41, L3-42, L3-43, L3-44. L[3-45 L3-46. L3-47.
[3-48. 13-49, 13-50
L4-21, L4-22, L2-23, L2-24, L12-25 L2-29, L2-30,
ﬁﬁ;*a]qqaﬂ(ziF H|(2-31, L2-32, 12-35 12-36. L2-37. L2-45. L2-16
8 [2-47, 1248, 12-49, L2-50
[5-1, L5-7, L5-8, L5-11, [5-12, 15-13, L5-14, L5-15,
Phdel R (45 &[5-16, L5-17, L5-19, 15-22, L5-23.  L5-27, L5-29.
) [5-30, L5-32, L5-33, L5-34. 15-37. L5-38. L5-41.
[5-47
. [L6-1, L6-3, L6-5 L6-8, L6-10, L6-12, L6-14, L6-18,
gﬁmw”i“wm,wﬂ,wm,mm,wm,m%,m%,
L6-44, L6-45, L6-46, L6-47, L6-49, L6-50
L11-1, L11-2, L11-3, Ll11-4, L11-5, L11-6, L11-7,
LUL-8, LI1-9." L1I-10, LLi-11, LiL-12, L11-13] LIL-14
L11-15, L11-16, LI1-17, L11-18, L11-19. L11-20.
TVHEIABGIE S50 (22, L1126 L1128, L11-29, L11-30,
g L11-31, L11-33, L11-34 L11-36. L11-37. L11-38.
[11-39, L11-40, L11-41. L11-42. L11-43. L11-44.
L11-45, L11-46, L11-47, L11-48, L11-49, L11-50
L14-1, L14-2, L14-4, L14-5, L14-6, L14-7, LI4-8,
L14-9) L14-10, L1411, Li4-12, L14-13,  L14-14
|L14-15, L14-16, L14-17, L14-18, L14-19, L14-20,
7hvte| YA (455 <|L14-21, L14-22, L14-23, L14-24, L14-25, L14-26,
J< e p e [14-27, L14-28, L14-29, L114-30. L14-31, L14-32.
L14-33, L114-34, L14-35. L14-36. L14-37. L14-38.
[14-39, L14-40, L14-41, L14-42. L14-43 L14-44.
[14-45. L14-46, L14-47, [14-48. L14-50
FHUFFT 507
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T+HE

Y-1-1, Y-1-4, Y-1-6, Y-1-7
Y-4-5, Y-4-6, Y-4-9
Y-6-2, Y-6-3

Y-7-3
Y-11-1,
Y-12-1
Y-13-1,
Y-14-1
Y-16-1,
Y-18-1,
Y-19-2,
Y-21-1,
Y-22-1
Y-23-1,
Y-24-4,
Y-25-4
Y-26-1,
Y-28-1,
Y-30-2,
Y-34-2
Y-35-3,
Y-36-4
Y-38-2
Y-40-2,
Y-42-3
Y-47-2
Y-51-2,
Y-53-3
Y-54-1,
Y-55-1,
Y-56-1
Y-60-1,
Y-61-1,
Y-62-2,
Y-63-2,
Y-64-1,
Y-66-1,
Y-67-1,
Y-68-1,
Y-69-1,
Y-70-1,
Y-72-1,
Y-75-1,
Y-76-1,

Y-11-3
Y-13-3

Y-16-2,
Y-18-2
Y-19-3,
Y-21-2,

Y-23-3
Y-24-5

Y-26-2
Y-28-3,
Y-30-3,

Y-35-4

Y-40-3,

Y-51-3,

Y-54-2,
Y-55-2,

Y-60-2

Y-61-2,
Y-62-4,
Y-63-3,
Y-64-2,
Y-66-2,
Y-67-2,
Y-68-2,
Y-69-2,
Y-70-2,
Y-72-2

Y-75-4,
Y-76-2,

Y-16-4

Y-19-7,
Y-21-3,

Y-28-4
Y-30-4

Y-40-7

Y-51-4

Y-54-3,
Y-55-3

Y-61-3,
Y-62-5

Y-63-4,
Y-64-3,
Y-66-3,
Y-67-3

Y-68-4,
Y-69-3,
Y-70-3,

Y-75-5,
Y-76-4,

Y-19-8
Y-21-5

Y-61-5

Y-63-6
Y-64-4, Y-64-5, Y-64-6, Y-64-7
Y-66-4, Y-66-5
Y-68-5
Y-69-4
Y-70-4

Y-75-6, Y-75-7, Y-75-8, Y-75-9
Y-76-6, Y-76-7
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AA Tly-77-1

£9 Y-78-3, Y-78-4, Y-78-6

o A} Y-81-1, Y-81-2, Y-81-4

24 |Y-83-1, Y-83-2, Y-83-3

=R Y-84-1, Y-84-2, Y-84-3, Y-84-4, Y-84-5, Y-84-6

AA Y-85-1-1, Y-85-1-2, Y-85-2-1, Y-85-2-2

2 Y-86-1, Y-86-1-4, Y-86-3, Y-86-4

2 Y-87-1, Y-87-2, Y-87-3, Y-87-4, Y-87-5, Y-87-5-1,

Y-87-5-2, Y-87-5-3, Y-87-5-4
=3 Y-88-1, Y-88-2, Y-88-3, Y-88-4

ap Y-89-1, Y-89-1-1, Y89-1-2, Y-89-1-3, Y-89-1-4,

= Y-89-2-1, Y-89-2-2, Y-89-2-3, Y-89-2-4, Y-89-3-1,
Y-89-3-2, Y-89-4, Y-89-5-1, Y-89-5-2, Y-89-5-3,
Y-89-5-4, Y-89-5-5

ap Y-90-1, Y-90-2, Y-90-3, Y-90-4, Y-90-4-2, Y-90-4-3,

= Y-90-5, Y-90-8, Y-90-9. Y-90-10, Y-90-11, Y-90-12,

Y-90-13, Y-90-14

A Y-91-1, Y-91-2, Y-91-3, Y-91-4, Y-91-5, Y-91-6

&2 Y-93-1, Y-93-2, Y-93-3, Y-93-5, Y-93-6

s Y-94-1, Y-94-2, Y-94-3, Y-94-4, Y-94-5, Y-94-6,

o Y-94-7

o Y-95-4

7} Y-96-1, Y-96-2, Y-96-3, Y-96-4, Y-96-5, Y-96-8,
Y-96-9, Y-96-10

CAPY| Y-97-1

AE Wdz  [Y-98-2, Y-98-3, Y-98-4, Y-98-5, Y-98-6
Y-99-1, Y-99-2, Y-99-3, Y-99-4, Y-99-5, Y-99-6,

dF &7 Y-99-7' Y-99-8. Y-99-9

A= oni7le 5318}:%' Y-101-2, Y-101-3, Y-101-4, Y-101-5, Y-101-6,

A Y-102-1, Y-102-2, Y-102-3, Y-102-4, Y-102-5, Y-102-6,
Y-102-7

2

Y-103-1, Y-103-4, Y-103-5, Y-103-6

Y-104-1, Y-104-2, Y-104-3, Y-104-4, Y-104-5, Y-104-6,
Y-104-8

Y-105-1, Y-105-2, Y-105-3, Y-105-4, Y-105-5, -Y-105-6,
Y-105-7, Y-105-8, Y-105-9, Y-105-10, Y-105-11

R

AT T
.|
.

H
X
B3

L = Y-107-1, Y-107-2, Y-107-3, Y-107-4, Y-107-5, Y-107-6,
Y-107-7, Y-107-8
A =5 Y-110-1-1, Y-110-1-2, Y-110-2, Y-110-3, Y-110-4
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091 %— 2}H(30day) |F3394~F3401 [F3402~F3409 |F3410~F3414 | F3415~F3417

092 2}H(40day) |F3418~F3433 |F3434 ~F3439|F3440~F3442 | F3443~F3445

093 —g——%%@,}%'-;}% F3446 ~F3454 |F3455~F3463 - -

094 | ST 2411893 | F3464 ~F3474 |F3475~F3483 | F3484 ~F3485 -

095 |S32 AU} % 3k F3486 ~F3494 | F3495~F3499 | F3500 ~F3503 -

096 | SEEAL1EA | F3504 ~F3512 |F3513~F3521 F3522 -

097 |2 AR 213} F3523 ~F3527 |F3528 ~F3533 - -
345 247 162 58 66
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)‘]_S;: Alg Bacteria Yeast Mold Lactobsac1 Iu
098 S¢€Hy F4001 ~F4014 | F4015~F4029 - -
09| ZQMITA | F4030~F4047 | FA048 ~F4053 | F4054 ~F4056 -
100 4%’1’(‘*7& F4057 ~F4079 | F4080 ~F4095 | F4096 ~F4101 -
101 | Selols®a | F4102~F4117 | F4118~F4129 | F4130 ~F4133 -
02| Sa® F4134 ~F4140 | F4141 ~F4151 | FA152 ~F4153 -
13| Se|¥23 | F4154~F4168 | FA169~F4174 | F4175~F4179 -
oA ad
104 """%é =% | F4180~F4192 | F4193~F4203 | F4204 ~F4205 | F4206~F4207
1 .
105 ‘1"“?0’% S8 | F4208~FA4217 | FAZIS~F4224 | FA225~FA206 |  Eaz27
b oA a]
106 “]"“310721 =% | F4228~F4240 | F4241 ~F4247|  Fa248 F4249
}
107 ""‘“?—0724 5% | Fa250~F4260 | F4261~F469 |  F4270 F42T1
oA ad
108 ""‘“j’—oz <% | F4272~F4282 | FA283~F4292 | FA203~F4205|  F4296
. PN
109 “]‘“f-o’% S8 | F4207~F4306 | FA307~F4318 | FA319~F4321 |  F4322
oA
110 "]"“?0’% 59 | F4323~F4333 | FA334 ~F4345 | FAB46~F4347 |  F4348
8
1 ""‘“?0’24 S8 | F4340~F4355 | F4356~F4363 |  F4364 F4365
= F oA
12 ‘“““’%}j <% | F4366~F4373 | F4374 ~F4381 - -
= b2
113 '““?0’% S% | F4382~F4302 |F4393~F4402 |  F4403 -
k 3 Jd
114 ?‘“‘f-o’% 5% | FA404~F4419 |F4420~F4430 |  F4431 -
L= }
115 T““?oz S8 | F4432~FA442 | F4443~F4451 |  Fads2 -
1
ne| T "“?0’2; % | Faa53~Fad6] |FA462~F4470|  F44m _
| =4 }
17 "‘““?-O’QJ S8 | F4472~F4479 | FA480~F4488 |  F4489 .
= b
118 ”“’fslo’g 5% | F4490~F4497 | F4498 ~F4505
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