e B N
s |
1] O AFLO =] EFA gl Hf |
A AAe] sy B 5 HE
49 %
EXficgta Agsetn
h - -
F 1. SAIF9] %EHMH.N " EE o83t f4tde] B2 FA| Pasteurd] F
T T B A BHL opglE Aolu, EERAY 22
u3Ee LR (fermentation) FYE AXNVAH A mol g Edse BN wHHUoH,
2 7hA HAtgE TEel 2 4 AloH, E—‘E” Pasteurs FO2RE YEE ABsE wEARHo]
59 BRE tAtshe AelM BE R7IM01 B 4 51209 w8209 Aol wsr
""—401 s dlio] £XEA Ho. 53] B EHA} = gmo AL Wr/RRAAE o) gR2S
s oA Fritlactic acidyZ 50% old WEO  mi1zzo) ot YAl 2H LFHAEE LI}
HIE SIEE Sl Ao R8T AZE RUT 44 gima apeae ol e 2R 8
(Lactic acid bacteria, 0|3} LAB)o|z} 3t} 342 a FEIR T hEso] FA] A% 9 g B4 o]
- r_t_‘:-_ _
hydroxypropionic acid 2 hydroxypropc_mozc acid 2o AIERE o] SEICk: “Pastenr effect’S WHE
2 B9y qlon, AE, FEd EMse m¢ 57 59
ich.
B3 G714 ®ab ohz) 4 2 Hete] A
w714 bzt AlA ofe ety AF 9 AkFo] OlziolA S-88) A1) K| Probiotics)
Al HFA oA AR frlddolnt FitFY
A8 o] 87teA U 84S HER AE2 =7
AL &g Laste Aol LAY Ffole o
A mtE AE|E2 7 A(Pasteur Institu =5
fel g Rl ol Lagol AYE ¥ relel SAgE S b hsiuool =7
A fitte] {84 F8E 2ol Elie
AR WgofA S oldE Ante HdE
A tchnikoff HlAH(1845-1916)71 A|Zo|m, 7+ 1908
185613 Monsieur Bigo7} Leuis pasteuro| Al Q% &l Me CL © }o( ; o 6) b AlZolH, ]
H 3L L 0 =]
ol L. psrt o 458 BY 5301 22, ' UE FHEE RE 57}‘1""}‘” & =l
0*}-&0] 7<1° °‘E=lzl7%] 5]9;]1;}_71_ O—JE#X:] 9lcth, AE Eolde S8 ndE ] Lactobacillus
acidophilus2. FHEIRLL, FAt AL FoE LA
71] EIMJ_, 1% fatgol] TE A 1000 E7t
m Aol ostey o|RojARE,. Jeht T
PSR A §07 B2 ° 7lsEel B BYL 9
—————, Zof Hlstol Arksl &2 Bolnt fabFol] Tis
SHEAQ] Hhdo] mE 41437t o] FojXl Zo] o}




Ho Hule] Bes dBA ZledFE A"
AEL, oFFEZEZ} 19718 (F) §HFolREE|A
T EH O BN fatdol] it F240] thFo] Q4
E7] ARl D, fAtdol ot A7E 7143 g
7] AREQC Jeut tiEEe] fAabdol tid
T= dFA REAT FAF 719 FarFolA
ARSI, falo] B f4t4Q] 7], B2, H
g 5ol &Y EF fAF e A7 T2l w8

o] 1Y&]o] UAE Frh

L
jo
rx
El]
e
M
ar
ox

fAE 52 7= A A Al (probiotic)gh s -8-0]
£ 19923 Hanenaar, R¥} Huis in’t Veld 7} t}-&1}

“a mono-or mixed-culture of live microorganisms
which, when applied to animal or man, affect the host
beneficially by improving the properties of the

indigenous microflora”.

Z z7)o| AFAAE T2 1Moz Q7toL}

FEO FolEe o, i nYE #F

ALOZH S50 0]2&E Fe= HE £ &
O

o) A&

~N
=

s}

HEY Ees o8 &S dujsigict da
H HZ Eof BB tiT 84 R4S € + 2
= Zh)o) gt gl 7] el
of mat Ha} ol A
3571 AlEekgda, o % AE2
7t 73y 754de HEME X
probiotics7} el & 7154

=i L}E}I—H‘_ S ol AzoA
Salst SAFHEE AubAol AMFAAZA A}

HL 2479 B4
Aole
@ 22N QT QAR

Foll mat 3o thet rhde g, 3

S A L. E=
T’:g . %t ?’S‘

My S EiEA LI QARZ

Ao AHFAAE AHEE B8 AEE 5t
3tod T RARQA Fulol MY 7154 w3
Astols oA RulEE 4 W 2E4ko] g o
42 R gt ogh 4 W &Eol tiE W4
o] gle #F+& 7IsAol U AW o5 AF 5
of EHH—‘?—OI AFEEER 7154E w3377} offd
7) jgolrt. BE HT fAd B AdY B¢
of ZIthEle 7154H vlE AMEEALt Exzle
HAgy 715 23 5 /4 %x}zﬂﬂ APES azu}

r
[o
u
>
lo
X

LHYNE B} AT A
R =

@ HLH saty
RlolAlel RROEA Hriioz HANT

=z
of thet ZAXQ HAE ZA
xS B o] 23S
}

han B
o
EH W75 28T 4 UES £9F

@ TolA{ol A

UAHOZ Bulof FAdto] MATORA FA

9] colonization® A|ZOEX HAFA 7%

® YREZO At
BHicl EAsts fall pldE A 2 B

QFA 3} (normalization)

2

Food Preservation and Processing Industry(Vol 4, No 1)




=3 Z70 =50 090
® LIER o YA HZol ChTt AY=t$
(antagonism)

l:!ol- 4

LR

ot

2 Hz] &

=2 5 %

@ ME A 2AB0ITH LU= M 21E-Y
a5 5%, YR HY 71x A5 o
=

aio] thst SARE HE

HMZol ME A% A% HAl

AZ QAL shelf-life Soff B3t #atAx 2159

e,

3. 2K garme & EPS |
EPS exopolysaccharide2] 9Fx}2 ofg] &2 nlA
BojA AARE ZAoE @A don, BHE 271X
ez WAND ek shts 7“§(capsule) kS
capsular polysaccharide”} Al T ]
glo] 9l defjoln, tlE & Hef=
Fejo oiFRE AE EHo|
ol Fejo|rhatx gk ojz|gt FriX
of metie FE81717F HA @2 o
[1]. Aol oA EPSE AR, FHER, A

7|U‘8

Hlolzl 2, AMEQ Sol the AEg4 ¥ nFEo)
e Aol A4 T2l biofilm ¥4 5 F29
RS AT Y4BOIEH2. AF Aol Yol

of AzAME Agstn Utk AFolM A4
EPSE ohg&ol 240 wlelM e TREEH
homopolysaccharide®} heteropolysaccharide® L+ 1,
AAE 22 zeolu} g § & /Y BoE
TFAEZ OFRE Woln, T F7HR o)A
ol oz 149 tiFRE uigitt Bl met

3 o}
olzi ¥ HERe A4, Fite = Adlts WE
e
AA

2%,

Ae 7 old oE g W
sn-glycerol-3-phsphate, N-acetyl-amino sugar 22|11
acetyl group -0 ZM3I7IE T3 F4tdol 9
o BASE W) o a3 fOT AR
GRAS(generally recognized As Safe) &

o2 o|Zo] AAs: TR A
o]u] gust Aelojrg AlZE Ao
gols}7] wEol B A7t XA Eof
ol ST s YUSE TR

phosphate,

-

N

b} ™ (4 LJLE 2
op e
ob 2
N oox %
N fijo ok

[ O
TN
k%
h

€ =9 Zfe B thREol RAE 7
Ao thalel A7t AFEHACH, FH B
s LEFA TN 218 Kool g @+
[89] ¥ ohlzl fulo) B LE HEYU BAERR
Bl Rt fatdol B4R EPSol HiEt AFE B

T E Q101

1) Homopolysaccharide

shte) os AW B
Fo gade g3t}
dextran, mutans 12| 11 levang ABAFEHC{11]. dextran
& Lactobacillus, Leuconostoc 12} 11

oA AEE A4t glucano] YFo|od, of-$-
clokst 222 AMAED E

Leuc. dextranicums 2

Homopolysaccharide=
BHRE ¥ sucrose & O]

streptococcus <

8] Leuc. mesentroides 2}
01-3:} Z] dextran /(Hkl E.o]];}

1k

=2
o F52] dextran 42 YA Q! PEY Q] dextran
& AAstRIE, olgo] Addke HBFY 584

Q) AxA ERL oF 95% HE9 a-1,6-glycosidic
linkageZ UM, A% o-12-, 013 £ o014
glycosidic linkageE 714, 2oz 15 E EXA
%l (highly branched) TRE viehfA Hri12].
DextranS Al Eof 2lafA] £H]H dextransucraseo] 2]
&4 5=, sucrose} 2550} g Z RO
%, 25 o] acceptoro] HolEHA HFRE
AstA Er o] Y-S 2oz VEplH kg
Zr}

rlﬂ o



Sucrose + glucan acceptor —

dextran or mutans + D-fructose

Mutans= dextrany} -S-A}SH HHH O 2 S mutans®}
S. sobrinusol] 8] A= [13], a-1,3-glycosidic
linkagr& Bo] 1R Qe HollA| dextranidt= 71
", olzfgh Fef2l polymers A4 B84
< YEeblcl B F9| S salivarius= 2,6-linked B
-fructofuranoside residueE | levan HEejo] t}d&
Ql fructang AYAISE}7] & %lc}[14]. Levansucrase=
28] 5}0] fructoseE fructan chainol

OJAIR L 24 levang F R/ EHH.

sucrose S 7}

Sucrose + fructan acceptor —

levan + D-glucose

I 2 el homopolysaccharide= Lc. lactis
ssp. cremoriso] 2)ajA] ABAIE]= galactanQlH] o=
E. X% pentasaccharide®] HMHEE|= THejg TAE|o]
UFHI15].

—>4)-B-D-Galp-(1 —3)-B-D-Galp-(1 — 4)-a-D-Galp-(1—
3
1
1
B-D-Galp-(1 — 3)-B-D-Galp-
offfoll = f4htol sl AB4J%]= homopolysaccharide
+ Pediococcusol| 2JsjAi A= HIEEE= 3GtRE
T/3% B-D-glucan[16}, Lactobacillus spp. G-77¢| &
8 AAEE HERE 3R E A4S o-D- glucanp
[171, Lb. reuteri strain LBI121oj ols] ABAL]=
fructan 50| U CH18].

2) Heteropolysaccharide

ol

O A
15 A

TS HHEEE T @R FAE hetero

rlo

ORI |

7|x| [=) = X

el Q] polysaccharideE AY4Hst Qict o] EPSS)
F9 T4 232 tiEE0| galactose?} glucoseo]m,
£4~FF9] tharmose, fructose, mannose 12|11 galactosamine
= FREtT UARHI9L fibdol osiA ABatEe
CigRe] A4MdE F2AQ1 o)A Brd, homopoly-
saccharideol| H]3}o heteropolysaccharide = AJ 4t &
Mol Al Yrb¥ o2 o} Heteropolysaccharide= ©}
2% chaing §A4517] 21510 & 3 4Ksugar nucleotide)
£ ATA 2] AzRYolA g4t Heteropoly-
saccharide] 44t 552 600 4] 400mg/LE B 11 5

I Qlch & 1o €27 heteropolysaccharide A8 Al
£ 3 AQ4E 2ol ehiRic) of e
Fratdo] A4 st= EPSS] RIEE|= 7|2 B witE
HrepdT
A)
B-D-Galf

1

y

3

—3)-B-D-Glcp-(1—4)-B-D-Glep-(1—6)-
a-D-Glep-(1—6)-a-C-Galp-(1—6)-a-D-Glep-(1—

B)
((I-D-Galp)o 8
1

l
4

—6)-3-D-Glep-(1—73)-3-D-Glep-(1—6)-0-D-GlepNAc
1

|
3

B-D-Galp-(1—4)-3-D-Glcp-(1—6)-8-D-Galp-(1—

@)
B-D-Galp-(1—4)-B-D-Glcp
1

|
3

—3-a-D-Galp-(1—3)-a-D-Glcp-(1—3)-
B-D-Glcp-(1-5)-B-D-Galf-(1—

23

Food Preservation and Processing Industry(Vol 4, No 1)



=2 279 758 agEE)

D)
a-L-Rhap
1
;
—4)-3-D-Glep-(1—4)--D-Galp-(1—4)-3-D-Glep-(1—
3
I
0]
|
a-D-Galp-1-O—P—OH
I
0]
E)
—3)-3-D-Glep-(1—3)-0-D-GalpNAc-(1—3)-3-D-Galp-(1—
6
T
1
a-D-Galp
F)

—3)-B-D-Glep-(1-3)-0-D-Galp-(1—3)-B-D-Galp-(1—

Fig. 2. Structure of the repeating units of exopolu-
saccharide produced by Lb. helveticus strain
766(A); Lb. helveticus strain TY1-2(B); Lb. helveticus
strain TN-4 and Lh59(C); Lc. lactis ssp. cremoris
SBT 0495(D); S. thermophilus Sfi6(E); Lc. lactis
MG1363(F)
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Table. 1. Heteropolysaccharide produced by lactic
acid bacteria.

Strain EPS production (mg/L)
Lactobacilus
caseiCGl] 160
casei CRL 87 121
delbrueckii Ssp.
bulgaricus CNRZ 416 285
buigaricus CNRZ 737 424
bulgaricus CNRZ 1187 110
bulgaricus NCFB 2772 37
buigaricus OLL1037R-1 58
butgaricus rr SDM 354
helveticus TY 1-2 200
helveticus TN-4 180
helveticus Lhb9 272
kefiranofaciens K1 63
rhamnosus strain C83 132
sake 0-1 SDM 1400
Lactococcus factis Ssp.
cremoris SBT 04895 150
cremeoyris LC330 cremoris 25
cremoris 15 600
cremoris MLS96 220
Strepfococcis salivarius 38p.
thermophifus CNRZ 389 57
thermophifus CNRZ 1068 166
thermophifus CNCMI 42
thermoohifus LY03 b46
thermophilus Rs 136
thermophiius Sts 127
thermophifus 5Ti 6 175
thermophifus Sfi12 105
thermophifus Sfi39 350

AAzRE 228 3Re 27
glycerol stockol o+Ful 9Fo¥-&
0C 2AoUE
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Table 2. Number of lactic acid bacteria isolated
from various Kimchi
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Hol 2087 HRAA7 & 47Onm0ﬂ/<1
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|
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|
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|

I Place in refrigerator | lhr

|

f Centrifugation f
|
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| Remove the supernatant |

!
| Malting |
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[ Determined of total sugar conc.

|
| EPS production LAB selection |

30T, 24hr

300 L

12000, Smin

47 EtOH, 900uL

300 oL DW

] phenol sulfuric acid method

Fig. 3. Selection of EPS production LAB(lactic
acid bacteria).

Z JY1652} VY1747} MRS Hlj x]ol| A] EPS A A&}o]
S8 Aod Liehg).

Table 3. EPS production of lactic acid bacteria
isolated from Kimchi

slimle colony

MRS GYP

Control(GJ7) ++ +
IK100 + ++
CK54 - -
JY165 +++ +
CC189 ++ +
CY174 +++ ++
CK84 +++ ++
IC136 + -
CK76 +++ -
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EPS A4
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Fig. 4. Morphology of EPS producing microorganism
and EPS production.
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Fig 6 NaCl concentration effect for cell growth of CY 174
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Filg 7 Carbohydrates effect for cell growth of CY 174

The conceritraton of carbohydrates was 10g/L Contro! Is not added to sugar

~
3
8

2
8

8
]
]

]
s

Viable cell count CFUMIKX107)
] 3
g 8

100

35(515) 4(533) 45(552) S605) 55(638) B(635) 65B60) 7(7) MRSEI2)

pH

Fig 8 Media buffering effect for cell growth of CY 174
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Fig 9 Growth effect of amino aclds on CY 174 growth

1 Without typtaphan 2 Without 1soleucine 3 Without aspargine 4 Without proline §
Without bustdin, B Without glutamate 7 Without leucine 8 Without cysteine, 9 Without
valine, 10 Without lysine 11 Without arginine 12 Without tyrasine 13 Without
threonine 14 Without methionine 15 Without glycine 16 Without serne, 17 Without
phenylalanine 18 Without aspartate, 19 Without alanine 20 Without glutamine 21 Al
added ta 20 amino acid
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Fig 10 Growth effect of amino acids group sorted by metabolic
pathway on CY 174 growth

Without PA(alanine valine leucing)

Without a-KG(glutamate glutamine proline arginine)

Without 3PGA(serne glycine cysteine)

Without OA(aspargine aspartate lysine methionine threaning (saleucine)
Without R5P(histdin)

Without PEP(typtaphan tyrosine phenylalanine)
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Fig 11 Growth effect of vitamins on CY 174 growth

1 All added to 8 wtamin 2 Without riboflavin 3 Without thiamine
4 Without pyndoxal HCIS Without p-aminobenzoic acid 8 Without caltium pantothenate
7 Without V12 8 Withaut biotin S folic acid
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g 12 Growth effect of nucleosldes on CY 174 growth
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Fig 13 Growth effect of organic and onorhanic nitrogen sources
on CY 174 growth
1NaNO3 2 NHANO3 3 NHACI 4 (NH&)S204 5 NHAH2PO4 6 NHAHCO3 7 KNO3
8peptone 9 Mait extract, 10 yeast extract 11 Soybean flour 12 TSB 13 soytone

14 wyptone peptone 15 Casen 16 beef extract 17 no treated 18 MRS
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