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Summary

Depletion of nitrite during incubation of lactic acid bacteria isolated from
Kimchi into Lactobacili MRS broth at various temperatures, changes in
nitrosamines during Kimchi fermentation, and antimutagenic and mutagenic
activities against distilled water and ethyl alcohol extracts from Kimchi and its
ingredients in  Salmonella typhimurium TA100 and streptomycin—dependent
SD510 from S. typhimurium TAS8 were investigated.

1. Twenty species of lactic acid bacteria were isolated from Kimchi - six
species were identified as Lactobacillus sake, and 14 species as Leuconostoc
mesenteroides.

2. Depletion of nitrite was less than 40% at incubation temperature of 10T
or lower, while increased remarkably at higher temperatures. Incubation time
with the similar effect of depletion was reduced as temperature increased.
Percentage of 77.7~91.7 was depleted after 3 days of incubation at 25T,
and 82.8~94.0% was after 2 days of incubation at 30 and 36T. LAB-D
showed the highest effect of depletion at 15C or higher. Other lactic acid
bacteria except LAB-D was similar to KCTC strains in depletion effect, and
the tendency of depletion decreased at lower temperature.

3. Depletion of nitrite increased in the order of L. plantarum, L. sake and
L. mesenteroides at all temperatures tested, and increased as the increase of
temperature. Specially, L. plantarum depleted almost all of nitrite during
incubation at all temperatures tested. Even high concentration(600 and 900ug/

me) of nitrite was depleted at 2 days of incubation by L. plantarum CTFM103.
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4. Thirteen nitrosamines were detected during Kimchi fermentation, but
N-nitrosodimethylamine and N-nitrosodiethylamine were not. Most of these
nitrosamines were originated from chinese cabbage and some of from
fermented anchovy sauce. The content of nitrosamines decreased remarkably
at the initial stage of fermentation, but increased slightly at the final stage.

5. Autoclave-sterilization were increased mutagenicities by distilled water
extracts from Chinese cabbage Kimchi and garlic in SD510 as comparing to
filter-sterilization, while were increased mutagenicities by both solvent extracts
from fermer_\ted shrimp and anchovy sauces but were decreased
mutagenicities by ethyl alcohol extracts except from those fermented sauces
in TA100.

6. The extracts from Chinese cabbage Kimchi, garlic and fermented shrimp
and anchovy sauce showed mutagenicities in plate test using TA100 and
SD510. The extracts from distiled water had Higher mutagenicities than those
from ethyl alcohol. Specially, all of the extracts from fermented shrimp and
anchovy sauce showed high mutagenic activity as compared to the extracts
from other ingredients

7. In SD510, 4NQO-induced mutations was inhibited by the extracts from
garlic and red-pepper, promoted by those from Kimchi and fermented fish
sauces, but were not affected by those from Chinese cabbage and ginger. In
TA100, all of the extracts except from red-pepper promoted 4NQO-induced
mutations. The extracts from Chinese cabbage showed high promotion
effects. Distilled water extracts were higher than ethyl alcohol extracts in the

promotion effect on 4NQO-induced mutations.
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I I —

ANE £ AgoA d &= Y& AFLAYEFY Fu=2A HE
de 2 st 993 Bz Add AMAZAHA HFLe=2 Z@dn 34
AAE FARQ WF, F 5 AHG okAME 25 Holx #4F9 Y=
& Are ¥ 4A 7IAEd FudHo Az o] FAAN FPHE &
714ke] A An), oba] Bf9 Az, ZF FAEd A% Fv|vt 23E o
Fo] X Ef9 g et £ LH B3t KT g A
Fage BE Hol4 a4, vE, $713 59 $4¢ FIFLH, o
AEg AL dArgoz Qe ol g4 HAHA HFolg ¥
T ATH(YY, 1993).

AXNE AcY FAg9 B MAFe filded I8 AALAd o3
o 457 ) AxHE HX A5Y FHY AdA w2} A4 FFY
A7} wEgold £ ArHQL, 1990a). old TYE nlPEEC] d&Ho=
Zgste] YAt WYY, o] FANA LE B VP& FHE UL
ohE, 1991 ¥ %, 1990). $RE 4E 9EEAE wEan St suoez
ol8d F UV W AF IVt BFE AFe] VEAE Aot
(Beuchat, 1995).

AA 9 Ao B F8 YAFL FATEOY 289 FEE FF
23, 7)o WAstE IVNHTEE ok FE AXY HAd @@
AX e FHATFEL Leuconostoc mesenteroides, Lactobacillus brevis, L.
plantarum, Pediococcus cerevisiae, Streptococcus fiecalis 59 #7138 A
TEo|A W, Pseudomonas, Bacillus, Flavobcterium, Achromobacters; 9]
3714 MFEHN} Saccharomyces cerevisize 9 o2 HAEEo| YAFHT
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ATHE, 1991). o3& fAldS Yt oz X LA EFH #¥HE 7HF
Ao AT EE UE Aoy AE, FFolgH A FutgoAY
(Nout®} Ramboults, 1992), ©]& #E°] &3 HE A&7} =2 &
n] J¥o] gEAA H, 71et A JE S0 APHHZE, 1991).

AXLHY F8 FFU FATL FEEAMNZA L 2E(Esser 7, 1983;
Yasutake %, 1984), v]&<Q WAHNE 9 fx, A AXY PR ¥FF
¥4 (Sasaki 5, 1985), ¥FA, ¥FHERNAY, 8¢ &4 (Friend$t Shahani,
1984) Bol e ez A Uth ded2A {fiAd LEFHES ¥E
dwlol9} ¥FY ¥A(Fernandes$t Shahani, 1990; Gilliland, 1990; Goldin,
1989; National Dairy Council, 1990)& Z: Aoz <Xz Uch E=& %
Fold Qo YIEAY YA @ FH 7z A2 A73
E(Ayebo ¥, 1981; Bogdanov %, 1975, 1978; Esser %, 1983)& L
bulgaricus$} S. thermophilus2 TEA yogurt’t ¥F % &4& Addxn
At EF latobacilliZt o] AL Qe o] FEEA GG AL Y
3 A7 FadthE Aol 1% (Shahani®t Chandan, 1979)SHA {4t

< AL 44 2 &39 BAE UFE 98 4FEY FAL H3 A9
(Brown, 1983; Correa, 1981; Wynder %, 1981).

T Px9 FLEY HiLoe dFY ALY o] #(National Academy
Sciences, 1981; National Research Council, 1982)5/¢] it} 4ALE F3f 2
ADE AHNA HA A7 Aol EAZE vAEL FEe] o3t o2 5H
olA st o] A4 @i Tannenbaum¥} Young, 1980). o}AAtY L HAFdH =
Al HEZ3 ¥18E doA I F9 dF7 2 $¢EAA HE=R
& 33EL AHY 4 UesiMirvish, 1970; O'Neill &, 1991), B4Z
(methemoglobinemia)3} ¥1¥A A AtA%Z(anemic hypoxia)g LA F
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at(Lippsmeyer %, 1990), 3 1 AAZE J7|XNTY EQWHE F &
s AH F4EF(direct mutagen)Z ¢HA R JYtH(Balimandawa T,
1994; O'Neill &, 1991).

olgig AT olAAYE A8 IUAAM &7 HYel A&HZ I,
w5 A¢ 19909t 25 YA 2 AHEFo] AT Ao A
T orAddTe] &F Aol AHEHL U3 oMAFUEFL2ZAM HA 156
ppm7tA 7SR E &3 oy AAZE 120ppm ©]3He] W& ol
AHEE 3 QltH(Cassens, 1995). &3 £713AF9 4i23A, H3AF,
Clostridium botulinum® B%4A & 9%t HFHTEE @o| AHEH
3 UtH(Bosch &, 1995 White, 1975). o]¢} #o| njAE{AH o2 7]&9]
He A4F fH AWddA 79 dFHE 5] e FERE &
o2 ol glojof AT JF ohAUAL A SFAAM EHFHez 3
2 F U A Fol7] gEd &7/ AP A8HE FE HAHANT
£ Zo] ugAsd.

T 5o ALY Y nAE A @ #Ao Frksn de=H, HE
59 AG F olAYge] ZaguE AL F UHA U KFHAA Y
ghgo ot otAMhol FaHE AHE AT wWol ey, A7HE of
Aigol 245E 7ITE FE3 duEsAE E3HUth(Kolari$t Aunan,
1972; Nordin, 1969; Olsman} Krol, 1972; Rose$®} Peterson, 1953). @A) Al
T B840l 714 opALEY A7 AZIH YA FH}A wIA =
%3 AAolt} Sofos §(1979)L B TAEL K HoA IF9 oA
dol Mo gl g3t AAHE AL FAse Y] At FAL
B, Fournaud ¥(1964)% Fournaud$} Mocquot(1966)= Y& KAt o]

i

nitrite reductase EAAE FF3 A7) dEe] Fr1xHA ol AIY G
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#AAZ 7HsAdE AAEAH

AXe 29 Az FPNA gFFHez2 AAFY A/ a7 Jded
(¢h, 1990b), A ZF+ dimethylamine(DMA), trimethylamine(TMA) %9 ©}
NHE7E OF FREHl Atk o], 1985 ¥ T, 1976). AA Y FAHEA
oAl fole thFe HAAHol #HHo I(Gangolli ¥, 1994; National
Academy Science, 1981), AAlF & & & HANA vJAES Lo 9dtdo
olditg o2 A@¥dHCalmels F, 1987, Leach &, 1987, Muller &, 1984).
dukA o2 ofulFE pH 3~4°1A4 oA dd wE3t nitrosamined 4
A== d(Mirvish, 1970), AX & $&, §4 Fol pH7} 4.0013t2 DA Al
52 2(7 &, 1984b), N-nitrosamine°] 448 7}sdol Eoh. @8 wiFd
E AFAZ AEHE F4Ee] AHRY MMl w3 AAZ 93 F7Y
548 % gAEAEC] 2AHL Yo (Ames F, 1990), UEZH ATE
AEo] #¥Q)(Wakabayashi ¥, 1985b, 1986, 1987)5] 3L flow, =¥ 5o
Ae 48 FHF9 nitrosamineEo]l EAH 3 A (Hathaway, 1989; Oliver,
1981; Probat, 1981; Richard %, 1982, Wigfield®} Lanouette, 1985; Zweig
%, 1980).

HAA e dFd 79 Y87 Aol S5 R §F §4& 7HAA
Hed, ol FAEELS 9N &4 YAY vF® Aoz dHA &
A2 Y(Buchanan %, 1981; Damhoeri &, 1981; Marcus$} Lichtenstein,
1982), ¥ S. typhimurium TA989] streptomycin &J&A Wo|F & o] &3}
o ddl ofAlelAy FAREL ATE FHY EQWo|YPE Fe AL=
B3 A1 9lojA(Damhoeri &, 1981; Shashikanth®t Hosono, 1986, 1987;
Thyagarajast Hosono, 1993), ¥A 8 E°] 4F W a9 & QA
71AY 249AM7le €22 M2ol U4HR Qv Shashikanth$} Hosono
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(1986)% S. typhimurium TA989] streptomycin ¢]&4 SD510 ¥F& A&
3l A FAEEY dose-response EFWOIE AAT A} 13F 9 FA
8 F 739 PARAAM EdRo] g FFET AU 53 AYH A
Ze& ZE SD5I0 #Fol Wistd 2 AESAY AR AU, ok, A
R ARE g d¥e] B4E YA AT Y ¥8 FE2ELS
ode] FH JFES0] EFE R EAs o9 A8V & A
AR 7] "o Eddoldde FAE 7)TE obF WHAA ¥ FHo]
tH(Thyagaraja®} Hosono, 1993).

et & AFAE ARZ FATd st ofANEE EHHoE &
ARG & Qe WEE ZAET] Aste $2 YA Qg j&Hx 3lE
AELEAYFY U PANA & FAEE 28 - FAHEL, 43 &&=
A FAtde oo ofAitPol 2AHE FEE FAHUY. EAZ
Hx9 Az, %4 Fol N-nitrosamine A4 29 EHE W31, AAZ
AA 19 Ar FFEY AATAA AP S AEHY] A "X
a9 A WF, nX7FE, 8%, e, AR, EXAE Ef dEeE
ot o]F F2E9 EANAYH ol dsto ANQOYl J& FE
He €99l ¥A4 9 A asE AANA



n. o 3 Al

1. 4 s4o] Hojst= o2

AAE 29 4F A £°] AW 5714 WAEEY FEoz A
FE T A7t AAH HEP FATEEl 4371 %A €4 9
o flolo] fate] AMHA IVIAFE] AVEEA HY, olg RATEE
ol Ax AR U Aol AAAE o A AbdEY. o|FA H
9 AoAY, 25 ARY FFo| Fol AA ¥WAHI EHAAN FFU
& AA3A Aok XY saverkrautst 2L AGLAAEFL FAES0)
Al EAgts MAAZA vlAIF oY, dd FAREIE APHP Ay
A7 95 drige n@HA G HAHA LA (closed microeco-
system)7} ©tH(¥, 1991; Hurst®} Collins-Thompson, 1979).

A9 wAE LY T2 WY AA #FF AFFH a4 H
FaTol EXRd FHHYI gojAe 27D (initial stage), FritF o2
TAEH e 2SI T T F4 3= LA G A (development stage;
YA DA, fermentative stage), AE s} RNFTEY F2o] AFHE F7)
@7 (terminal stage)2 +&¥8 4 3Uth. 271QAANE Aeromonas, Erwinia,
Plesiomonas, Xenohabdus 59 1¥&48% Bacillus%9 283X TE°]
HEH, AAY FE QAT F3te dAGANE fAFT HE
5o, ¥7|@AoE Hansenula, Brettanomyces, Torulopsis, Rhodotorula,
Pichia%¢] #R2F8°] A& F, 1990). FEaGAH QA TAdAs 3¢
WHZ7|= L mesenteroides7t %ol WA 33, ol o] 4L & F(hetero-
fermentative) 2 2 f4t, 24 9 {71413 d€E, CO; T& ¢RI

H712A & e Streptococcusts R 27|19 ARSI Pediococcuss

-8 -



714 &Toh. L plantarume 27|%€ &3] Frhsted o] #& A
& A F(homofermentative) 22 A& oz sty dadr)za 44
Al st A Alel Haxo] @Ich(x, 1991, A A, 1966). 1
RS FAE NIRRT 71, #AASF A, nicin 9 FAEFS By g
o & F9 "4g JAFdoh(e F, 1983; Sharpe, 1979).

HASA @dste vAE] #F AT B AAo] Ay} (1939
< A8 AAL AL AA FE EAse 3NN 29I TE 225
1 548 ZAE v, (1955 dF 2 AL AXNFENA 1059
AZE i es d838 AL 27)d #F547) 2x107g, $4€ AL 5
X10%/gel o, o] #E& 2] FFH L Astste g AW 8
o AR F(1959)L A WHERH A7 Fo @4 AE g Esy
¥ 243%9 FAX e #FF7F 78x10°%/g°1 3, L. mesenteroides, S.
fecalis, L. plantarum, L. brevis & FA3%T AL dF7dA & F
(1960)& FAX e FAulA o 50579 5714 AFg By FAH
A3} Achromobacter, Flavobacterium, Pseudomonas &E°|Qo0, 2 %
(1960)2 Pseudomonas sp.9} P. pseudomallei’} B)E}3 B,,& A3}
Aok 2 F A H1966)S HA LH F AT FFH HE nFsld 3
Z14#e 109714 Frtstchr o & 509744 #AasAA T, 2 o Fee=
oAl FA43] FUhst e, @714 TE 5047HA FUMsta 2 o] R o
4 gadn Y. 29 A7y FEHE AWE A L mesenteroids7t
Z719 ol HA3te {itd CO & ®ol BATo=2N ZFEL Aoz

_o'{_c'

TEL, olojA FUIFEVE o2 FIUIATFY RSL dAstE Aoz
FASAT. 23 Fo] ARH olF AfAU HEHA So] g A1 FH
IR FINAA BES, £ L plantarume] WA SIS F7)0= L brevis

-9 -



7b A4 3tk 913 F(1984)2 ST AdF e WE nAYE
2%e A78tY FdTE ARV F43] FoEL 2 olF Amrt F
7hgtell mret A3 ARG FHoh 28y 2(19DE 5THA 9% s
€ %2 ¥ Y= 34 7ol 10087HA XA Forsd e, 30T
2N AP E 225%2 A ¢ FFFIL 1x10%] =@ dn
20T 2 AdgzeM £4AY A%de 39w 40x10"~1.0x10°,
14T E 69l 70~80x10°%] =@t I}t #FE2e L
mesenteroids7t &4=71¢] HAE HEIR LD, EEHEE 0TAAE 1
Y, 20TAME 39, 14TAAE 69, 5TAXNE 274 H1d] DA, L
brevis X #5A171Q0 L mesenteroids?t A T vehyn, L
plantarume 5T AL = Yetyal @stoy, 14T o) BeME L
brevis7t 4% T vdetdtt Yt AT AXAHA BAd}n ¢=
<2 Ao YnE FAqIAx AT "J‘%EET‘:— HA Y dug &3
2t st =(1980) WiFHXE @7t AX TEZHH Brettannomyces
claussenii & 849 AR E FHFAUR, H1978)= A, 7457 € FAv|
€ 1~8ToAM SAAIE 93 AF AR F7 AX, AF7), FAv|dA
Ztzb 1.4x10% 1.2x10% 08X10°C 25§ 40~504 742 A M3 Z7bstz, 1
olFole #2743 Frtsted 1209 Folv & 45x10°, 36x10° € 26x10°
o gdgen, £3 98 AAMAE 10° $£39 Aws} EA% Y. v
5(1990)& HATEE oY vPYEEY 9453 FEo gste A=,
YAzt AYse §¢ §3¥se] g} nge Fo] WP Y1, 4%
€ 25%=2 3t AXE G 5~25CoAN SAANINE SAERIAE 2FS
AT HAYZAE AAPste 1dFAYFol @A T w2 Adstx, o
& ©AZ Leuconostoc, Streptococcus, Pediococcus, Lactobacillus3: 59

_10_



AALH Bste FEol 2P HAUG 2w £ =T 23T
2 4@ ugEo] 2HAoH, AHGANME 5T 15T A2 3

© Hansenula silvicola$t Brettanomyces curstersianus?} YEbGTH 8t

2. ofE &t Holl 2t =

AR ol A e o7 FblM &F Aol AHEHL Qe BHERER
A, oo 3¢ 1990dd 2H¥ FPA(US. Department of Agriculture,
USDA)el 9J3 Ao FAHR gith @A ohAdFTo] §7F A
dutdgog ALEE T glon olFAUEFOZA HU 156ppme HIIE
2 33 on, AAZ 120ppm ©l3te] W& )o] AH&EHI ok [F o}
AME LS AVtEA = AKthE 438 @S FolrlE AAT Y K7
A BEAFez H&2d F Ut ARY Folth ofFAFLE Y SFHAA
A& 93 F A Y SHAA A, ¥, 2FF & FAH 2
EE 4% #d #Hdde d3ty olF F2d AU vBEHH BE A
3, & Clostridium botulinumsl w3 Bold B3 AFHE AIFTtE A
A olF F8dA BAH: UtHCassens, 1995). M, o}ARP L =4~
A AMEET Qe weA 3 BA2A ¥#F 83 A oMFAYEF
9] 774 8% FoH003~0.12g)0] AHEH I glou XAHLE g2 YE
o} glth(National Academy Sciences, 1973). 33 X A3} oA o} ANF LS
ez wgg doA o Fo 4d¥7t Sola AEF Iy EAY
nitroso 3 EES BAY 7t EHMirvish, 1970). 222 &7 HY
of AHEEE otAMAY F& HAZA e Ho] 3A8 AFsT 2y
nAEA R o] He AF fd AW WA 79 dAEE BT
7] M e FET FELE ol AooF FoE o|FAHE AU Ut
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$R olAAY Azt Wi FQ xFQ9L dutdoz A F, 53] i
F9 NFKFZA, o]B AFoA AP AAGozRY AAH A A
X¥)7] WEo|(Calmels 5, 1987; Leach 5, 1987; Tannenbaum3 Young,
1980), @AI9) F8 #AAE vEY AHEH ol Hole FRFY od X
A HiAFU 2T AE AR x=Fol 23] RHAR JHCassens,
1995). 3 #3dA A4 sFgE dF x=2: TAAY H32 o
Hill(1991)& <3 AEI/E2%E ATd o3 =258 13¢ F# &8
Fo= ofAAP o] A3 tgstA EAIAL, o Afde #HE
A2 g9 Atk Walters(1980)€ Uzkel Widh opddd =% 7149&
=ojate] FALE 49 F obEAY AAFLS opAA o222 1215m°]
g} 3t} o)A A Fo| &A3E 0.02, HF0 HiHE 120, Mid 2
Ao zRY 9F 100, Bo olFAGeZRE 2+ 006, HlA ddHL
2 AAFHE 0.383me g3 ol Fud.

dW o FrNBEL kgNOYLE EBHE WA E2E 4A3
=), 19774 v 2838 52(US Environmental Protection Agency; EPA)
& Huj 45kgNOy/ L 2, MYthe] 17353 = (Health and Welfare Canada)
& 19789 H IR FL 45kgNOy/ £ 2, 1980 Ie] Av|E 9F EY
FAo] #¥ EEC A3 & 25kgNOy L 9} AE $&3 50kgNOs/ ¢ o Hf 3]
§%& 4485 THCassens, 1995). National Academy Science(1981)¢] X
aA e HPde AAY FFL YwrHoz e iy sfhe ALY §
Fe F33 gy olF ¥ £ At At & B, ANYE ¥F
(ng/kg fresh weightZ A1) beetol 2600, celerysl 1500 2 3o 17000]
Aok a2y JA delA uBE Ay FAdAE old¥ EAE ¢

E3 3814 gH(Cassens, 1995).
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Cornee 5(1992)2 T2 AuFolA A4, ot24ird, NDMAY %
of tid FAHAE TESY &5 199 BT 1¥9 FAA 4IAFLS 12l
B2A AaolA 8%, A R A FFA 5%, FFH AFNAM 5% A
oH, 35 199 BT obAAAY AT 182 AHaoNA 43%, HY
FFAA 28%, FFAA 16%2 Jetttn st Knight 5(1987)&
Tl dE A AAZRE AFozRYY HF AHHFE APl o
95mg, otdFol LdmgelA LS LAHATL. 55 JF A= 99 4
FHFol oF 135mge A& Aol FrtE F on A9H WA F&
S L3 Ellen $(1990)& Wd@=olA 10099 A A Qo] thst
o 24A3F HA T8 BEE ANt AAd9] dY HF AT S2me
2A dY A3 38 F(Acceptable Daily Intake; ADD9 ¢F 25%0]R &<
sk, 16709 HAtgte] FA0] 7M5d XY o}ANEE FHAe
o, 7HE w8 dY AHFE obAANY 0T 2A ADIY 10% oldte} 3§
Atk ¥ FAO/WHO° 9lste] 28 ¥ ADI: 60kgdl 4d¢lol wiste] 8mg
NO2/60kg ©] TH(Schuddeboom, 1993). ‘Gangolli 5 (1994)2 17t 2] AbelA] gt
g F Ae A9, obAAYE 9 N-nitroso 33E dF 94F HIHE
TR, M2Fe T dY AT A AR 85% oL AT
© T8 A 7198 7% Yo AAte] EAsE ofAANY T} N-
nitroso BFFEL o}F HLE Yozx HF HAY JdFge EE, oE
BEFHo 2 WY HAFES S ATEY XTARFTE tiatd JF AAYgo
EFE 7149 itk £8 WA #4S AA9Y AF HAFA F2
SHAl 71 gt STk 2y A AW v AP FAREA A
A Aol $43] DA He HFE AANY £FL UE AL FHo=
HaNZ F UE B¢e BFY F dE A Ao AR ;. YA
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3 dA ol

3. ol =0l 25 ofAA&Y A

MEE AR T ohEAAd0] FAddE AE F <A Ao tH(Kolar
¢} Aunan, 1972; Nordin, 1969; Olsman¥ Krol, 1972; Rose®} Peterson,
1953). o1& A E AWsr] Astd o2 ATFAEL FHAA ALY
o e Ao, A7t opAMNEe] FA & A9E +
= g A7 #46 7I1AF otARE Y FAIE AMEAXTH(Smitheh
Palumbo, 1981; Speck, 1979; Woolford &, 1976) 4% dFoA gt o] jt
Zad dsted Al@HAHTanaka %, 1985). Youalt(1954)¢F Yamanaka &
(1961)& A FolA o}AFAE F2AY F e 98 AFEL LusHh
Fournaud §(1964)3# Fournaud®} Mocquot(1966)E o1® fFAIEFS HAHF
L H71ZANA oA AE NOp, B4t B A gasZ 94 F 8l
3, 3 L lactis®] nitrite reductase BAlel 3 pHe 2%+ pH 629
20T st 4F FTAEL F70 o} AUE S Hrtse ¢ d¥:
myoglobin®} ¥F-83}9] nitrosomyoglobin®]Y} nitrosylhemochromeg A3 A &}
i, AR AE W SuA A, dFe 24 F9 gas A @
¥4€ ¥ A F A 2(Emi-miwa F, 1976; Fujimaki 5, 1975; Nordin, 1969;
Sebranek &, 1973), Ingram(1975)2 SA|Fol A lactobacilliZ} o83 &Y
< LHIGT 5929, Nordin(1969)3 Sebranek %(1978)2 o} 24ty o)
o) AHEE APHE £x& A pHIA F7Hgdz sty Collins-
Thompsons3 Rodriguez-Lopez(1981)& bologna £A1Z|olA E2l@ wigd
& 3ZF % bologna packelA obditdo]l ZAEE& WA bologna 44
Ao A ot AH A 0%E AAFE A&l 9% Aol A Dodds
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¢} Collins-Thompson(1984) 2 FAt# S &/FolA oA a2Ad B3
3 7l o, o] A 3t fAido] APHE Rl 71A3A o}
Axg e 33 2747 FHE Aol A n, EF ¥E FAdEEC] ofF
Y FEE RE F AT 2 E 27892 AT Speck(1979)S FA
EoA o}dAAH nitrosamined Hx FEOZ 317] 938t lactobacili €
AT e AGEAT. EF dolHo] BF dFE AEFHHAM starter
culture2 AMEE FATEL oFAAE FE& A7 A=2 FAAHZ,
opditdel wi¥ A&ste] 1,000ppme] opEAtHo]l EAse A uA A=
243 F ASE B EF Pfeilt Liepe(1973)F micrococciol ¢} 34
AA A A TF o HAAY FEE AAAED F AAUTT AA A

¥ Harada$} Yamada(1978)= M54 vl EQ Rhizopus oryzae, Str.
cremoris®t Saccharomyces rouxiig ©]§3 NDMAE E3HAZ & A&
& 29, 2 FAA YA HE nitrosamines®] A A WBEH E3fol &84
4 F AeE ANsAY. A&dE AT Harada®t Yamada(1979)& ol &
u] A Eol 23t nitrosodipropylamine(NDPA)7} th& nitrosamine ol Y] 3
S w27 g en, 53] nitrosamine TH WA AA duujge
Z°] nitrosamine H]¥{ WA ZHE Aol @eoje uste w2 Ff
99 3tdth. NDMAY NDPAE #3te= wiAolA A3AZ Rhizopus
oryzae®]l M {2 FEEL ©|E nitrosamine?] 3o FAHo|YEd),
01mM9 vx2 pH 8022 xHd wiA & 30TA 2¢7 3¢ W 2
A 53 2 AMAEJE detlo] olE A/t FERA o3& o]Fof
A3 AMAeE Y Ray(1992) f4b QA FAA AFe] diate] oste &
715, @2 &/, AEFR, @Ustol=F, bacteriocin® ¥ 71EF A& Fo
T4 dALEAEo] A YT 33tk Ray9t Sardine(1992)& FAt#ol o &
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f712rel S AF8td Leuconostocdk2 pH 48914 0.6%9 F4te 4
A&, Lactobacillusd€ pH 3594 15%9 #4t& AAA%Y Q. o
B BAZ 3o "A AXNAZRA FLEAFAT(L mesenteroides, L.
plantarum, L. brevis, P. cerevisiae)$ starter2 ©| &3l LR E FH3t1

EAS G d77F ol FA L UHFH T, 1989).

[
=T

fFAES 19589 X F 4de 41 AFse HAA Pasteurdl 9
o) Ag AP ol ZF AELEAF(Carr, 197598 oz}, HIZd
E 715ANEGEL, 1985), WA 5T LS ol8F FF
70 (Pulusani®} Rao, 1983), fr4td LHAES o] &8 ooFF MA(¥ T,
1984), A4 2-¢ 3FF (o], 1991) T o8 AdECkANA 2 o] g4l &
Bz ok = FAAF EAse FATS AWAE, ¥FF R T
EAE AH3lx Yi(Fernandes 5, 1987, Gilliland, 1990; National Dairy
Council, 1990), ol&2 ZH K ey AAE =AE Pz AHEHT 3G,
E3F Lactobacili ©)9lo)| Bifidobacterium bifidum(Kimura %, 1980),
Corynebacterium paruvm(Cantrell®} Wheat, 1979), Propionibacterium
acnes(Kamisango %, 1982) 59 AHT7ZEE YAXE gAs=d 433 &
HAEQ Aoz dFA Uk FATY ¥ 5L AT AFEAY AA,
AT Gfid 5429 ¥t 2 FF A4 Al 3 o]FofAT gloH
(Fernandes®} Shahani, 1990), 4@ & &4 4F Fgo ## eS¢
ERe ¥FY S 43 B4E E8 doFHHReddy T, 1973, 1983).
olz] g AtAe] 7]%3& <9 lactobacilli®} streptococci ¥ L TEE] EA3=
LEAY AEYo2REY Ed ¥FF ALY £t FF 70| °f
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Zo]l A th(Esser &, 1983; Kato &, 1981; Reddy %, 1973). o3& d+&AE
(Ayebo &, 1981; Bogdanov %, 1975, 1978; Esser %, 1983)2 F @A &
dulojdst wAEAY FAPol BYF AM 71xdtd L bulgaricus$t S.
thermophilus2 THE1A yogurt’t #FF EA4E Adudx AH& UG, o
B gEduo] 2 IYEAE ERAste EFE0 AX JelA A4E
S B8 FATY AEY BYL ojd Xy JE WY A &4 7
Y3ty FF AL AAYE F AL AAstE Aol

Hosono %(1986a)® Escherichia coli B/r WP2 trp'hcr &5 & AH4319
L. bulgaricus TFO3533, S. lactis IFO12546¢} S. fiecalis TFO129642 LA €
Ffrel ANQOSH /o] widES] & FZ2EC Uiy F=dWe] EHL A7
3o o]E fAdoz TaE RV ¥ FEAWC] ERE YEHUAZL,
ol2{¥ AAE Yetle EFL o] FATY AX FEAY tAE o]
g 3334} F ol Hosono %(1987b)< AF2, ANQOSt 7§} m%o] wj
AE FZ2EC 3§ S fiecalis IFO12965 A XY A EQ FEdwo] &4
ol superoxide dismutase ¢ HE W EAEo] FHtHXE oz F&
(Gregory®} Fridovich, 1973)3t9tt. A RAA EAHoz LAFHA =
vitamin C¢} E(Khudoley %, 1981), A|¥4H(Negishi®} Hayatsu, 1984)< 3}
Eddo] #&4E AYa 913, lactobacilli(Esser %, 1983; Kato 5, 1981)%}
streptococci(Reddy &, 1973)8] MX¥Y 8L &§FY 4 AU AL
2 ¢ Ut} ol AMAHL S feanlis7t 139 HoAN BAHo=Z
LBAHR e M M3 streptococci F dtuo]7] o E el (Mitsuoka,
1981) Azt HolA S. frecalis®] Aol dis] ¥l goze A 33
t}. Hosono %5(1986¢c)2 in vitrodl A S. typhimurium®] streptomycin 9] &

d TFE A83d L bulgaricus$t S. thermophilus® B Ad $89 =
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dWo] EAE A7 A, FATH EdWold S HE EFECNA w%
Algko] HojHe| w2} FEAW] #Ao] FhsU o, 55TAA 108 o
& FANAE o Dol U@ gEGH] 4L YA 248E ¥
3o fFadde EAE 2] JAEAC] e Folzt FHHAUY. £
Hosono 3(1990b)2 Ax=uAlote] HFHY AR dadihZ2FH Feg
fritdo] ojd & FUlMT 3 vl dte] 3-amino-1,4-dimethyl-5H-pyrido
[4,3-blindole(Trp-P-1)3} 3-amino-1-methyl-5H-pyrido{4,3-blindole(Trp-P
-2) 59 oinxAt dEHTEFHY L AT S (YR ULE BaEY
i1, Holo] Hosono (1990a)2 ABMFSZ S typhimurium TA989)
streptomycin 2]&4 SD510 #F& Al83 o ojd 3WA nitrosamine?)
EdWol 848 AHY F S S HAh

5. dxlef s $ N-Nitrosamine2| 13

o2 AFoA SAHIT & nitrosamined T HYEAZ A Magee
¢ Bamnes(1956)7} NDMAE Atzel] EFAA Aol Z713% Foddted A
Eo| o] TANATE B3 oldfg, o AFRAE & oo Y =
A%H A7t o]F A Craddock3} Magee, 1966, 1967; Hashimoto &,
1976; Wainwright %, 1982). 4] Z9lA] nitrosamineo] A48 7FsAddl g
ATE 196083t = k24 olodA 7t% AFEY oyt ojRd] Bof Ye
dimethylamine(DMA)3} BE&2 FH7tE olFAUYEFY wrgeoz HAd
NDMAZ} 339 o2 @3gEd UM BAFLE dovle dABAY]
U AWAFEE AZHAHEnder ¥, 1964). N-Nitrosaminee o} A4t %
otle] ZA{to 2 FAHET NDMAE ¥ £3F dialkylnitrosamined 73
YU EA(Ames F, 1973; Swann? Magee, 1968)2 4] o]EL EY7|5 4t
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3t R A Al(mixed function oxidase system, MFO)o] 9 &=+ cytochrome
P-4509] a-hydroxylase®] Z}-&ol 2l Al oz &A4slso 54, &%
4 R EGHENFEAN FLEAQ akonium o]0 HAFPH F gL Yo
714 @ HAriyoshi %, 1982; Czygan 5, 1973; Guttenplan, 1984). NDMA
£ olF 7F8F(shibashi %, 1984), &A% (Hotchkiss %, 1985 Sen 5,
1987), ¥x5F9 =F(Havery %, 1984; Hotchkiss 5, 1981; Mangino%
Scanlan, 1985; Sen &, 1982a), AZX$#9 718 o8 DZAE(Haverys}
Fazio, 1985; Sen# .Seaman, 1981; Sen %, 1982b), uie} Eujsd ]
(Brunnemann &, 1985, Bhide %, 1981), #}%%(Vorha®t Harrington,
1981), ¢ %FF(Carstegnaro %, 1981), A3} wj7]7}A(Scanlan, 1983) S
ME EAEHD U EF A FAA nitroso FFES AFEAZE ALF
obl(A =, HE ¢ ofslFolA methylamine, 59 X =AM tryptamine
I tyramine), A2F o}l(]FolA dimethylamine 283 o8 A Eo|A
pyrrolidine), o}v|xAt, WaE o}wl(X]Z o] A methylaniline), guadine & &
olA creatinine), &A(HAFL FAFAA citrulline) ¢ T F U
(Bailey ¢} Williams, 1993).

Az et #EE AMBAAM N-nitrosamine Aol B AF=E AFEA
A AL, obAAdGe U HI(H, 191; A 5, 1984 B F, 1973; vt
A, 1993, ¥+ 4, 1982)80] UL ¥, ALHFE oz 3 AP (Kim
1985, & &, 1990; &, 1995 A %, 199; o] 1982; ¥ &, 1976, 4

of

of

s,
1982), BA %4 % N-nitrosamine Aol #d d7(H, 1982; 2

?m

1984, 1994b; Kim &, 1985; Park, 1996; Park3 Cheigh, 1992, utz}

B

1994) 5 #A #¥ 2FA N-nitrosamine Ao B L AP Eo

Ao olgo] e BASTH 45 A8aE 7T 2° ST ot

—_—
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FHHeZ d7E Aldle foy a&d wiFel EAdEs APl o Fo
gFez EAte oluFS 43 #43t N-nitrosamineo] BAE Aol
e FAE 3 UL B9 o]F JIFE WHUAE Zdtn o g
4 ol& N-nitrosamineo] B4 Ado] thale] wrelE o] gozol 3
Azt & F YA Jg FudA HA oo tE AFAAMY N-
nitrosamine®] #F AT2E HAFY 2(1993)9 5o Y& F nitrosamine
of #¥ A+, Oh F(1996)9 ion-chromatographyol <& o|F<9 AL
obFAY &, 4(1986) ¥ A F(1984)¢] 4] 7}F F N-nitrosaminedl
o a7, 4 531983)9 = AMAY TF YEZA HYE #FF 4
7, Sung T(19DY FF Y %4 F N-nitrosamined] Aol g A
g, otzzEYld 9 ALY #ATFY IFe diF ¥, Kimd
Hotchkiss(1994)8] X QAolE A8 & u|3LA nitrosoamided) 4
Mol 8¢ @7, oF R §7% 719 @& N-nitrosamine #3Fo] ¥
AT 2, 1995 A F, 1995) Fol AReH, FHdA ojFAAn Y&
ATEL HAR, FAF AdxF, LTAHFE T FAHS U, BF B
Mol 5343 ddAde EA 2 AIEE Adoz s o] Hoko] wE
ATt vlHste] @5 3fre] HFe] diste] B ol gl A7 AL
Ao},

¥E A3 FHEEQ] wiFeds A4l Bl FREHA UV W ¥x
By Tl Aol of APz AEE sbsAel AT (LI F, 1994). of
A otdAge] A FelA fasle 27 olva w834 nitrosamined
A & glojAM LGEAe] AHE 7 AT, EF oW AFeA
Kim 5(1985)& dAA# M¢3& A7 Aol NDMAZF HE&HUT
3t 21, Park® Cheigh(1992)= Z X914 wZe] NDMAZH #& €} &g
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o 283 AX AR FoAY kAN FFL vl¢ *e ALE HIH
2 ok F wiFeAE B3E~056ppm, PtEd LERIMFAME HEHA
gon APdME BxHZ~042ppm, 231 RAZFAA 225~41.0 ppm
HA(H, 1991; A 5, 1984, ©] &, 1982; Park® Cheigh, 1992)Z o} A Y
o]l A&He Aoz Bugy Q.

6. 24X M=o} s wetnt ot

dA 5 g9 AAAAE AFse AEY 984 AR gdouv ol
B A7 dd Mo 93 AAES Bol AT . &=, dE,
F59 ofd Aol Aol dFd JH AFAAE FA WHA(ER)F
A & F AR, FIFH FTIAA HEgel diF fFAAE ¢ E, B,
A7 R vitamin A HAM & 4 AHDoll% Peto, 1981; Tanaka %,
1991).

BGEFAY GFEAe EdWeoldAdez Yehla Qled, TdEAS
EQHOIFE EFTS Al Y AFEEREH EQWE FEs:s £
Zeo oF 83%7F HHEAZ ¢HAT I (Ames, 1979, Ames®} McCann,
1981; Maron¥ Ames, 1983; McCann#® Ames &, 1975, McCann %, 1975),
ol EFHOIYEL AL EdHolE B3 && FLAIIE ALz &3
H3 JdHAmes F, 1975). EQWol¥Y AYTE HAS}E WHdAE S
typhimurium®] histidine autotroph& ©] &3 Ames 5(1973)) W9, E coli
9] tryptophan autotroph& ©]€3 Greend} Muriel(1976)2] %, Bacillus
subtilis®] rec assay& ©]-&% Kada 5(1972)9] o] 1, 71et FBo|F,
NE, 23 o8 WP Ee] Atk 2 S typhimuriumE ©] €% Ames
o e O ol WHEC HAY & e ARWHAE 17 #F1 9
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3, e AR el B& ARE FAA AR £ Qe vay Fdd
Poz AT YA HEH EAdold HAo de o) &=H1 g
Y (Ames 5, 1975, Committee 17 Appointed Council EMS, 1975; Rinkus$}
Regator, 1979).

38 Ames ¥4 & EA9 histidine EA S typhimurium FFA 3}
FEAY Gt e JEAWlE A7 HE histidineS FHF
AMge] ENole EHF Aol wrh ol HULE FHIY] 8 Kada
5(1983)& S. typhimurium TA98% TA100 #Fo| N-methyl-N’-nitro-
N-nitrosoguanidine(MNNG)& A 284 streptomycin JEX(SMY) FFE
2393, folo] Hosono £(1986b)2 streptomycin & sA|oA &<
HolHe] AddH F=& T3 S typhimurium TA9BE TAINSZR-H
streptomycin &&4 SD5103% SD3 #F& £33t ol FF<E oFF
232  background® YEW I 2-(2-furyl)-3-(5-nitro-2-furylacryaminde
(AF2)8} 4-nitroquinoline-N-oxide(4NQO) 5¢] E¢dw o) tisld wizh
¥ AeE Y $h SAF FF 2] histidined #FH3E AlBAA
EQWolde HEol o4 F AT 4T B o]E FFE Ames T
(1973)9] Salmonella/microsome £ %ol 34 AlgHd 0f dwdtn
ARAHolRew, o]g #FFE biotin?} histidine 874 3% ampicillindl A %
e 2F afrdtd 2dA S typhimurium FFE9 E4& 273

TH B HFAA Woldd 4FE UYelE o8 SIEESo UH
A3, ol WolYEL A7 A3I|BAM A9 TP EIY BANA
F8 A% 31 UtHDollF Peto, 1981). B AJ}ATELS & 9% #&
o =M Aaro HAFH F71TY old BEAANE BT YrHGreenwald
&, 1990; Wattenberg, 1992; Hocman, 1989). AAHsta 4 A&},
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W), ofujd B 23e] oA WA & isothiocyanatestt tryptophan
o222y $EH% indole-3-carbinol 59 indole fFr=AMEE AHAHY &+
A7 et HGBASe WY BE ARE FE A2 &AL A
oo (Chung 5, 1992, 1993; Pereira®t Khoury, 1991; Wattenberg$} Loub,
1978), 3] wiFe FuiFe AYE AdWse M4z deid UHKada
%, 1986). TryptophanolAl § =€ 3 #+ phytoalexinFe ¢ ¥v|d&
Zgol Y= Aoz dHAT dou(Rouxel T, 191), T3 wiFdA=
aglycon®. 2 FAE 1 gl isothiocayanate glucosinolate®& #f3te A
o2 433 gUch(Daxenbichler %, 1979). Zeiu ¥WiFAM = #ES F+
o] e AZAe 19 hAEAES #¥UHT AHAmes F, 1990). °E
& 2259 vAREY Ao NG YAy, A7 5854 (Pariza, 1992)
& ZEE s 98 AW, o' Afole 54 R FFTELE UEd
tHAmes 5, 1990). Wakabayashi %(1985a)2 d&9] AgujFo g A
Fol A AAF wjFg AU Fe B FFEL WA gAMLY NOE
A2 sta WoldAL vehit itk A&E AFelA TAI0 FFeA
QY wWiEEgE ANF wFe B FEE0 ¥oldAe A YEoH
o71olA 3719) indole B3FEo] Wold& UEZFHAY £ A& ATER
¢ %A 3% o n(Wakabayashi %, 1985b). @A ©]& 23 E2 indole-3-
acetonitrile, 4-methoxyindole-3-acetonitrile®} 4-methoxyindole-3-carboxy-
aldehydeql o] &< 5 % :(Wakabayashi %, 1985c), ©l F°lA] indole-3-
acetonitrile®] YE 239 ®o|¥L 1-nitroso-indole-3-acetonitrile2 &< 5
A tH(Wakabayashi 5, 1985¢c, 1986, 1987).

23e AAAHoZ AMEHL loH ool AXE, Ed o7t R &
% 59 od EXAEoz AFH: JYh(Fisher, 1992). nFoA vf&
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e We HPES capsaicinoidF 2 @A HEA amideF(Suzukist
Iwai, 1984)24 HWRHUF 47 % (posthypnotic neuralgia), Fr¥AAF &
Z(postmastectomy pain syndrome)¥ ¥-¥, i%Fo] @WZvy Zxx AFZl
(diabetic neuropathy), F&1 3 (psorisis)¥ ¢& A4 F(vulvar vestibulitis)
2o HBAZ ogF: Yk FHRF A¢ WoldHo] gine Hi
(Buchanan %, 1981)7} 1 ke, wWol4e] SIivhe Atd Bakx 3l
t}(Nagabhusan# Bhide, 1985). Namiki 5(1984)& opditg oz A&
e WAl QoY AN2ZE wWodAol AUHRR FHALH,
Osawa 5(1981)E 139} opAidge] wgste] EdWoldE F4Y + 3l
t} 89}t Toth £(1984)L capsaicin® Ames EAoA W& Hx2 Wol
f4¢ YEIAR, 1%71A AAANL AAY o] Agelre *& A
(adenocarcinoma)ZA & 2ot 3oy, Muralidhara®t Narasimha-
murthyl(1988)% serum morphology assay? dominant-lethal test& ©]-§ %
ATolA HlWo| g A S ¥R HiE Ut

vlE& 7he] microsome EAAY A3 #ojdte 1Y EAMe] €3
& HZ sddolges AFHE AL PAFAY ¢ Nl glutathione
S-transferase$t SH #+ SFEESE ZF/MNFALzA AF EQGWo €3
e HE4 FFEZ APAIEH Jldse A2 FAHD UANHAE,
1991). v}=o] &A3t:= dially thiosulfinater WIElY B3} F4d g 2
£¢ Yo AHA FF7F w23 ) thiaminased] 2HE& LA @7
£ thiamin®] AW °1 4 ¥ FrhFyjiwara ¥, 1955). ¥ T(19D)<
vse] FEAW BEAL A4A BAZ FHIFALH, AN o] EF
& FAZH OS2 methyl linolate2 53 At} Linoleic acide FEAW] H
ot Lol e Aoz AR Sl=dl(Hayatsu &, 1981; Siegel 7,
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1987), ¥ F(1991)& wtE9 ek A&l allicing HXE ¥F HYER
linoleic acidAl &3 %ol & detde Aoz FHFAT. Yoshida &
(1984)& AAg vt F2¢ vtse] €3& FE2EES in vivost in vitro
oA Agd ZA vjAE APA(Ames test)oll A EdRio]ggo] BFEHA
%et 3193, Takemura®d Shimizu(1978) ¥ Kada §(1978b)2 Al dof
%t micronucleus test®t Chinese hamster embryo®] A2l CHE testolA& &

Hol it Hde FAHA FYR MESFAYwo] FFEY UL, vis
o & AETS /HAR AlY¥ Ames test(Takemura®t Shimizu, 1978;
Kada %, 1978a)9} Drosophila test(Abraham®} Kesavan, 1983)d A= %43
A%E dRde 2k ok 22U @A vt AAY ¥ R 2
Aol B FHELS Fol £ 4 At Kochst Jager(1988)el ¢J3td vis
3 vts AXEAA AFFY A Fo] YAH HEI}Y 4E #= ¥
Fhare FET FIFERZ oJ84E F U9 AW Kim FABDH ¥ T
(1991)& Salmonelia assay& °©]4€39 oz} EQWoldE HE ws F
289 Eddo] R GAEY HAF A AHAE BFEA HEE FETEE
HH & chloroform #8o] £8&4 FEEEY 43 A3 &4E& Uehld
oH, o] FHoA FEAWe] FAo] ¥L methyl linolateE 3= 874
o }3FEL £ ¥ Hwang $(1990)% &3 B(190)e o2 &
ME v FH sarcoma-1802 o] 8§ ¥ AHPlM vl HF dH=Z F2EH
¢FET FEFEC FY A ddn Ao, ¥ F1PDL vt W
g FZE9 oZg54 BF MNNGe g gEdRo] AxE JYeidd
I FEE F7HAA W ofEeEA Biol ¥ Ed¥e] §% AA A
7 Ekon g uIA 2 F22XE FYoM ¢ & EF¥O] fE
A& AHRE FE}HAC
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39 FABEL AEN HFEEA FUS F& Husd Frig =tE
MR 7 7] 918t &8 AHEEn gl Przybyla(1986)o o & d%3 A
7ol #3 Hyo 2w &7, A9 H AW o3 dd ATd ¥FE o
ANA F71 Qo] FARY ALEE T/ U H29 5444 4
T-ol o3tH A FUtellA ALdE FARELS HModAHE FEAIE R
2 ¢ A3 ) tH(Shashikanth® Hosono, 1986, 1987). A &9 Ed¥old
Aol B3 AFRE 57, A%, FF, 35, 79U, EFFH o4, £ 718
A, A, Az, A% Fol dF A+E°] Uk Buchanan ¥, 1981;
Shashikanth®} Hosono, 1986; Thyagaraja®t Hosono, 1993).

frabtoll o woldAe] Aol WoldEY BAM Y AFE ol
e FERAE € F AT B A9 VIE ARE w3ed =80 €
Zolth, 2y o 7Y UFES IdF 7149 fAFd ¥ 3
5o} $ttH(Fernandes &, 1987; Gilliland, 1990; National Dairy Council,
1990). 28U AXNE ¥ FF SAAF 59 HdF 714y /A7 o2
+ A T AHREL o EE3 AdAoid. H2 FF Ak AEH
oz waxNzg AF davt AFY ‘dy’2FH faAde] #E - FF
(Thygaraja 5, 191)& BE& $& Fo| o] F479 ¥se] dg A+
(Thygaraja %, 1992) % ©°]l& HAFel 9% 3ol YA (Thyagaraja®}
Hosono, 1993)el tig A77t 85 uds E& AFoA fitdel 9
AW A5 L Vg o2 5 g ATVt o|FojA 1 U ojEL
Fdoz o853 e PR Fo HoldEH &7 B AEY HE F
o AAdEHE ot AR AEES H Aspergillus F%o] dlAlel 9]
B4 H £ aflatoxinE 2 FAbH ol ¢ Hold A4S FANY] AG F&
dael 89 Ao o8 dF ZHAo] 93 (Thyagaraja®t Hosono,

_26_



1993) ¥lHF 7199 RATFE AFE A ZE WojdEd U oY
g4& Uedies e fFAdAMEAE o8 & Holdel i A
Axoles AFE AAolg BYtta sATEd, olRE o WHeldEd &
4 717 B8 AATY EAol A= t2g: AARRY F30] JH53
o 3T 2EY PAR FEELS A HFEY EFA I o] EFE
EAstE GBSO YHA YA &7] WEe] WA F ] V|TFE
2R Yue Ak @9, oMY dFeA ARE LS o P8RS
o] Salmonella/mammalian microsome ¥ol94 4 o| &% in vitro W
olRAPE ANPE A ojEF FANBE FEAY FE WA HoldY e
Yel 2] &t o (Buchanan 5, 1981), S. typhimurium® streptomycin
EX TFE o184 EXHME FABE] HoldHE FEAIE Rez
A5 Qi Hosono %, 1987a; Shashikanth® Hosono, 1986, 1987;
Thyagaraja$} Hosono, 1993). 2= Hld%s 7|99 {FAFS B2 8744 9
ojfle] g FWold AL Holx QU] wWEe Yoz gWolddw ¥
HoldAdel 7178 AF A AoiA RMojde 2ol #F A7t AL H
ojof & Aoz QYL
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. A=z 3 4tY

2) X 2RE [F&F9 22

(1) =9 28

AA2RE FAHFe 28& Hosono 5(1989)¢ #del wet Lactobacilli
MRS(Difco Lab, USA) sl & AL&3te Fig. 13 o] A%,

2% FFE A7 s @ BRuAAA FZHH2 colonyE A ¥t

Grinded Kimchi, 5g
|

Suspend Kimchi in 50mé of '/1sM phosphate buffer(pH 6.98)

[

Shake vigorously for 5 min
[
Spread 0.1mé¢ portions of decimally diluted Kimchi with phosphate buffer
on MRS and Brom Cresol Purple Plate Count Agar plates

[
Incubate at 30C
|

[Lactic acid bacteria : the change of medium color into yellow]

I

Purify the colonies on the plate agar by streaking on MRS agar, and finally on
Brom Cresol Pumple Plate Count Agar, ‘Nissui’ (BCP)

Fig. 1. Flow sheet for isolation of lactic acid bacteria from Kimchi.
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Brom Cresol Purple(BCP; Difco Lab, USA) @3ulzo] wjFd & wjx] g
Mg @Yo 2 WIAFE colonyHE ALEACH o] A MRS ¥
HupA A g2 A Aduigstd AR, FH o2 BCP dHHA
A4 wigste] A PE FFZ ALY ol REYY TFY dRE @
BEES $8t Lactobacili MRS At&ujx]eo] =23t 30T A 24413 f
FF F 5T ¥ARAAN EHARAR, dF¥FE BV BES {34
Lactobacilli MRS &8} 2o A 2442 vl F(30T)3 F 9% skim mikE 5
m A7HE F -80C A5 A7|dA BEFHA.

2 239 &9

AX Y F4H79 A2 Bergey's Manual of Systematic Bacteriology
(Sneath &, 1986)¢} Laboratory Method in Food and Dairy Microbiology
(Harrigan® McCance, 1976)] =2} 2733 EA4 & AUt FAT
T4l AL € 7I& wiA& Lactobacilli MRS HAwix 24 dFst7] AA
o] pH 65%0.12 XA 8t ALL3 4.

(3) KCTC & F

KCTC #F& ZAAdA &8 & ofyAul, AXA &3] ¢AHL
A= FEM T, 1990; &9 7, 199%5ab)2A, £F%H EAo] & A
A= Streptococcus faecalis KCTC 2011, Lactobacillus plantarum KCTC
3099, Leuconostoc mesenteroides KCTC 3100, Lactobacillus pentosus
KCTC 3120 % Lactobacillus acidophilus KCTC 31648 = 33}7|&4d
AAAY #F& 8 (Korea Collection Technologists Center, KCTC) 2. 2 3§
TG ol AA £ §27 A vug FF2 ALHUA.
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(4) CTFM & F

CTFM 5t W7 EAZIEYdSn 4533474 HFvLE T4
(Food Microbiology Lab, Department of Food Science and Technology,
Catholic University of Tague-Hyosung)olA ZAX 2Ry &% fFA7 S
A, AudEE T3 obdANY &2A BAo| ¥& Lactobacillus plantarum
CTFM 0101, L. plantarum CTFM 0102, L. plantarum CTFM 0103, L.
plantarum CTFM 01048 ¥ % o} ALg3tct.

3) ool o Ft ot AH

Aol 9§ olAAE 2AE Dodds® Collins-Thompson(1984)2] ¥
o @2} Fig. 29} Zo] AAIgAd. o}F4AL HF =71 150 EE 250
/m7t 2 AR, o7]e] 18A1T el v FAE 100 HEF A
5~36TolA 0~10¥ F< wiFeHEA oAAAe] £2AHE FEE A3
A FdETE Wi opAAATE AU on, FANETFE F
WA EEF FRFTE 7RI ZE ¥4 47]E 121CoA 308 F
Ao, Lactobacilli MRS ¥WiA& agtdd Aol 500m @A 1IN
HCI& 283t pH 652 A3 5t}

N

2

Triplicated test tube containing 9mé of broth

2mg/m¢ of nitrite or DW. | 1m¢ { | < | 0.1m¢| 18 hr-old bacterial culture

Incubated at 5~30C for 0~6 days under aerobic condition
|
Determination of initial and final nitrite concentration at 540nm ]

Fig. 2. Flow sheet for depletion of nitrite in broth culture.
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4) ot H Mol MY
(1) Al 2

NG APl AR Ak Ax gHe teH 2.

Reagent Procedure

Dissolve, by heating on a water bath, 2g of sulfanilamide
I | (NH2CeSONH2) in 800m of cold water, filter, it necessary,

Color and add 100m¢ while stirring, dilute to 1,000mé with D.W.
development Dissolve 0.1g of N-1-naphthylethylene diamine dihydro-
solution il | chloride(CiH/NHCHCHaNH, - 2HCI) in water, dilute to 100me
with D.W.

Il | Dilute 445m¢ of hydrochioric acid to 1,000m¢ with water

Store the color development solutions in well-stoppered brown bottles. Kept
in a refrigerator for not longer than 1 week.

(2) A3y
oA AL Ito F(1979)9 Wl wa} Fig. 35 o] w4 HZF3Ah

Sample and blank solution in 25m¢ of volumetric flasks
{0~20ml of sodium nitrite standard solutions)

«—| 1m¢| Color development solution |

—| 1mé| Color development soiution i

«—| 1m¢| Color development solution 1l

Leave for 5 min at room temperature in the dark

]

Make up to 25mf

Measure O.D at 538nm

Fig. 3. Procedure for determination of nitrite.
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olf o}AAH Fxg 0Dl e AFAL Fig. 49 &

19 Y =0.0286X + 0.00273
' r=0.8999

0.D

0 10 20 30 40 50
Sodium nitrite{ug/mi)

Fig. 4. Calibration curve for determination of sodium nitrite.

2. dx =4 & N-Nitrosamines| % s}

1) #dxe Ax

HA e Ame vF FE&F SyracuseA o 2AEHIL UE FA FHAA
T3 Comelldi gt A FFGgA AY wjFe} AXNE Axdfgon,
HAGe Fo2 ol BHYF F 5C FFud AFEAA £4 F N-
nitrosamine®] A4 ¥& 43 At HAE Ax3d}7] A EF v &S
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Table 13 Zt}.

Table 1. Mixed ratio of materials for Kimchi preparation(g)

Materials Without sauce With sauce
Chinese cabbage 500 500
Red pepper powder 10 10
Garlic 10 10
Ginger 10 10
Anchovy sauce(m¢) - S0
3% Salt solution S0 -

2) N-Nitrosamine &4

HAA AE F N-nitrosaminee T v A& 25~50g& FH3HH9
Hotchkiss &(1980)9] 9l wet Fig. 59 o] 57 FFYLE 3¢
% gas chromatography-thermal energy analyzer(GC-TEA)E ©]&3}4
Table 29 Z& Z@o 2 HFsH.

Table 2. GC-TEA condition for analysis of N-nitrosamine

Instrument GC : Hewlett-Packard Model 58390A
TEA : Thermal Electron Crop., Model 543
Column 2mX2mn i.d. glass column
Packing material 3% OV-351 on 80~ 100 Chromosorb WHP
Carrier gas and flow rate He, 25mé/min
Oven Temperature 80~200C at 8C/min
Injection temperature 180°C
Pyrolizer temperature 550C
Interface temperature 20T
Cold trap temperature -160°C
Ozone pressure 0.85 torr
Analyzer pressure 1.10 torr
Chart speed 0.5 co/min
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Put a small dab of anti-foam inside each of 3-neck flask

Blenti sample(or mince sample with scissors)

Mix l200;13 of 2.5M sodium azide with 25g sample and place in 3-neck flask
Addl25m2 of 20% ammonium sulfate solution, pH 1~1.5

Addllmﬁ spiking solution

Colléct 125mé distillate in a 250m¢ erlenmeyer on ice(This takes ca. 150mé)
Addl409 sodium chioride to distillate

Extr;ct distillate with 40m¢ of dichloromethane(three times)

Boil loff the extract at a rate of ca. 1~1.5m¢/min

Con%entrate the extract to 1.0mé or 0.5mé, under a “gentle” stream of nitrogen

Transfer to a crimp—top vial and store in freezer

Fig. 5. Procedure for determination of nitrosamine.

3. #dx2 Nw F&E =oiHolAM

1) F& A= |

A2 Mg F2EY (BEAHUNAE S FANY Adtd HA, wiF, vt
s, A%, 227HE, XA, AeAE 19959 119 AFA BAAANFAA
2o AFd AL TU3}A FE8 ARE AEHALH, ZE AEE 7Y
£A 5C ¥3xe] B@sych

2) AMlre F&

AA N8 F2L I F(1994b)9] W] wet AXIIFE AYYF RE



AA AEEL YA (NSF, model 909 series A, Hamilton Beach/Proctor-
Selex, Inc., USA)Z €& 4% ¥, 28x 2x7tFE 2d2 FFT%
ol §+-2(99.9%, Hayman Ltd., USA)E A&3d FZ23 Y. &, FAHL=R
HFYZEE AN 2T §AZe2Ie 1EIMFE 25g, A VE
AEE 747 50gg B3 FHF BT deE g 500m M F, FHFY B
9 40Tl A 2023, A& A 40TAAN 42 T FE39 AL o
€ 43 7HA2 AR3F F Toyo No. 5C(Toyo Ltd.,, Japan)Z Z #4314
t}. o]A & A} GF/C(Whatman glass microfibre filter, USA)E o 3§ o}
€ 40TColA 3yA AFFYE=7](Bich Co., Switzerland)2 ¢4 A1 »
%3ty FHFE 718l 100m=2 3§33t

3) A8 Azt M sgitiold

¥ A7 AlgE #AA AME FEES 022m membrane filter(Millipore
Co., USA)Z o H&AY autoclaveZ A ¥ AP§ A2 s &
A EQWolHE AL 4-nitroquinoline-N-oxide(4NQO; Sigma Co., USA)Z
A} dimethy! sulfoxide(DMSO; Sigma Co., USA)e|l =< 0.22/m membrance
filter2 o33 ¥ Al

4) X| g3 F

2 dTE FP57] A3t 2379 ABFFE AL

(1) Salmonella typhimurium TA100 : California W39 B.N. Ames A}
2RY AFLLE S typhimurium TAI00 TF2A], EduiolgAe
histidine & 7FFolA vlaFgo2 W= Aoz EAHUA F5-&
wA At



(2) S. typhimurium®2l streptomycin 2/ =M SD510 : d& FMNTY
Hosono X288 A|Zwe& S typhimurium TA9IRS streptomycin 2] A
SD510 #F2A, 20pg/mLe] streptomycin(Sigma Co., USA)e] #F ¥
Oxoid nutrient broth No. 2(0X-SM20)(Unipath Ltd., England) uj =]l A}
&3 A OXeh OX-SM20 i 9 colony F7F 107 ©]44e} Hol7t U
3, =Y FFE AQEA o] 107 o5ty Ho| streptomycin JEA S
FAE A& ALsAct. edWMo|AAH S streptomycin JEA A 1] ¢

EHoz HEHE= Aoz BASFHY

5) ALl X]|

(1) Oxoid(OX) H™MuIX| : pH 7.022 ZA3F 25% nutrient brothE i
HEA7I(121TC, 202)0 A4 FH3 AT o] WA E 7|22 39 OX-SM20
A& ZA A

(2) OX #HHuix| : pH 7002 ZAF X ujx|o] FAH 15%& H7I3Ho
31%bE 3k ok

(3) OX-SM20 Mxulx| : mQrEAS HAuf]e] FHFE streptomycin
20ue/mE A7hstAct

(4) OX-SM20 BHM Ui x| : nPdFF HAvjX) & petri-dishell 7] A A
of B9 streptomycin 20ug/mE 7}l T o] vixE SD5109] confor-
mation test®} °|& A FFFEZ e EdWo)YA AP ALY

(5) Vogel-Bonner EHlX](50X) : MgSO, 10g, citric acid(153}&) 100g,
K.HPO, 500g, (NH4):NaPOy * 4H:0 175g& Z# 4 670mte] &3isie 122
T F usrd @A

(6) Minimal glucose(MG) SHM Bl X| : 930m¢ F /o 15g¢ FHL L3
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gt nYFA F P d 50X 20me, 40% glucose £ 50mE FFdHO
2 7hat . 43 EFF F petri-dishel 30mE ¥F3Ad. o] wiAE
TA1009] conformation test®t ©|& AEFFZ 3 EAWoIYAY Agd
AH&3H5 ok

(7) Top-agar : F#< 100méel &3H 06g, NaCl 05g& &8 ¥ ¢
st TAI003 SD510S ARETFFTE 8t EdWoldA Ao AL&3t
At

(8) 0.5mM histidine/biotin 8 : FH< 100méo]l D-biotin 12.2mg, L-
histidine 7.8mg& &8¢ ¥ 2P FF3Y TAI0S AEFFE ste =9
Mol A Aol A3 gr)

6) Conformation(CF) test

CF teste AZFFEY AAIN S typhimurium TA100901A 9] histidine
B7A T FARY A4 ¥, 2 SD510914 Y streptomycin ] & 4] o
a3 FAZ A4 ARE #5795ty e

(1) TA100 : 4782 MG @Hu|z ZF 3tlol= 0.1M histidine®} 0.5mM
biotin &< 0.1m4, F 719 platedl = histidine# biotin €% 0.1ml,
bitotin &4 0.1m-& =ETF A, YA syols o}F AE E@sx gL
plateg AME-8tTh z4Zhe] plateo] mig] OX falujx]ol A < 10A]1F Ao
e wFd e YFolg ALgste TuE Tt 0|5 37TNA 4873
B FE ¥ histidineS H7}$ plated] &= colony’t ¥4 = 3, histidined 4] 3
7} platecl & colonyZt HA =X FEAE §98 F Ayol o] &AL}

(2) SD510 : 16A1t Aol SD510 FF& OX-SM20 Jauj= ol A] uj gt
WEAE F57E 10°~100) HEZ FHSF2 4N & OX SHuA o
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10°~10%4 3|4 &, OX-SM20 &aujze] 10'~10"8 8N4 27} =
3t 36Tl A 48213t widatAct wiF ¥ 7 plate?] colony +& &A 3
o Mg oz} OX FHuAIS OX-SM20 AR A colony 57}
107 ole Holzt UA:m, = AARH BFo| 10° o)zt Ao

streptomycin &E4E FAF=AE FUdte AP o] &3

7)dx AR FES9 Seivioldy

(1) Spot test

@ TA100 : OX HAwiAIA 104 AFZ AujFAIZl TAI0E MG
SR o 100t =27 F, wiz|e] F4o] HFH 8mn paper discE &
TR A7le] ABFEZE 0uE HFs 36ToIA 48243 wWigd &

revertant colony & &% 3% HFig 6).

Inoculate a lawn of 100x¢ tester strain on MG- or OX-agar plate
I

Mix 4NQO into 5mf of top agar held at 45T
[

Pour the mixture onto an MG- or OX-agar plate

Discharge on a sterile 8mn disk placed on agar plate

I

Apply 4018 of the extract on disk
[
Incubate at 36°C for 48hr

Score induced revertant colonies

Fig 6. Flow sheet for mutagenic activity of Kimchi and its
ingredients by spot test with TA100 and SD510 strain.
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@ SD510 : OX qAuix A 16417 AFZ AujFA] SD510E OX
gHujR o] 100t =LF F v FYo] dFE 8mn paper discE &3
Fdch A7l ANBFEES 40 HFSA 3BTAA 4820 wiFE F
revertant colony & & 33 tHFig. 6).

(2) Piate test

® TAI00 : A& FZ2E 1009 1041 AF 8l¥AZ] TAL00E 10048
£ 9ol ZPiA wtg ¥ MG §HuiR ] T=Zaa 37CAA 48A1% g
3t revertant colony & A I, IH FAHHUETFE2= ANQOE, &
Yo zTF2E BT EH49 DMSOE AH8selthFig. 7).

@ SD510 : AEF2E 100u9 167t AF W FAZ SD510 #5F 100
e Fol 7PA Zgrd F OX HujA ] Twats 36TIA 4843t Hi
F3 F revertant colony #& ZFA3AU. FH FHYHZTFEZE ANQOE,

sANETEE 98 FF5% DMSOE A3t Ah(Fig. 7).

Sterilized triplicate tubes

TA100 and SD510(10°~fold

diluted culture) 100p8 | = [ < 100pt | 4NQO

Mix the mixture into 5mé of top agar held at 45T

Pour the mixture onto an OX- or MG-agar plate

incubate at 36°C for 2 days

I

Score induced revertant colonies

Fig. 7. Flow sheet for mutagenic activity of Kimchi and its
ingredients by plate test with SD510 and TA100 strain.
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8) oM Yol SHeo sHolaM

(1) Spot testoll 2|8 4NQO<2| =¢ido|d A

EAWolYe vXo @& revertant colony 7} thE27) W&o Hd A
AL A7) A Ed¥ldY & & HAFTEE FAE Ao
83t m2tA TAI00% SD510& AHE3te] spot test® 4NQOl 9] &)
TEHE S9¥oldAN Y HHFEE FA UG (Picture 13} 2).

(2) " mYol 2 3t ANQOS dose-response

HE EQWoldoz 28" 4NQOx spot testdl] 93t} wigkad &4
FEE AU, o] FEE ZAZ 389 0~10pg/plate WA dose-

response =418 2AJ 314

9) ZxXet A7 FEEQ (F)EdiolaA

A AB FFE0] 4NQOOl & FEHE EdwoldAY oA ARg
#1387 A8k spot test(Fig. 8)st F@H(Fig. 9)& AHg3td TA100%
SD510914] (HEA R AL AR sAct.

Inoculate a lawn of 100u¢ tester strain on a OX-agar plate
|
Discharge on a sterile 8mm disk placed on agar plate
]
Apply 40uL of the extract diluted suitably on disk
|
Incubate at 37°C for 48hr

Score induced revertant colonies

Fig. 8. Flow sheet for antimutagenic activity of Kimchi and its
ingredients by spot test with TA100 and SD510 strain.
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Picture 2. Spot test for 4ANQO in SD510.
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Sterilized triplicate tubes

—| 100x8 Mutagen solution

TA100 and SD510(10°-fold
diluted culture)

— | 1008 Extracts

Mix the mixture into 5mé of top agar held at 45C

I

Pour the mixture onto an OX- or MG-agar plate

|

Incubate at 36°C for 48hr

Score induced revertant colonies

Fig. 9. Flow sheet for antimutagenic activity of Kimchi and its
ingredients by plate test with SD510 and TA100 strain.
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v. d3 & &

1. dx 22 gz 3

Ax £a fade EYd 5AE Bergey's Manual of Systematic
Bacteriology(Sneath &, 1986)%} Laboratory Method in Food and Dairy
Microbiology(Harrigan®} McCance, 1976)° w2} <13 ZAi}+= Tables 3
~5¢9 #th o9& wFAA(PH 50+03)A A} 4FFE ZF Leuco-
nostoc mesenteroides &35 AtHTable 3). A& W32 (pH 4.8%0.2)
AN E¥ 167F F 67 FE Lactobacillus sake(Table 4), 10825+ L.
mesenteroides(Table 5) 2 A=A} °|& 2% 20F9 FATFH di+ &
A7rEd st B} 4F 9 Lactobacillus plantarum CTFM #FE
& otAAAY 2AFE FANY AT FTFLE AHEIAT

2. dx 22 FsuMFol 2/F ofHMY A

1) LAB2} KCTC # Fof 2| & otX Mol 2

AX & ko] oldAdd AA v EH old dE 2k 9
&2 ZES7] Y84 Lactobacilli MRS brothE AH&3t o2 2% =3
A HAXNZRE B} 4F Y Leuconostoc mesenteroideso] 23t} o}
AR 150ue/m)el A2A%E ARE FAF}AUG B FI{AT|ed FAA
AE #3528 (Korean Collection Technologists Center; KCTC) 2.2 5-H #
¢ L& 5% KCTC #FEL ol #HA £ fddol d vuge=
AHEE AT KCTC 252 AAdA #2d FATFEC] otyAT, o3
d7aEol ot AXA &I wAHT JE FECE T, 1990 9%
A, 19%5ab) & FozAM EFF}H o] o & ¢ A U7 #E
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o, o] X £ fAde Y vng FF2 AESA

Table 3. Characteristics of lactic acid bacteria isolated from Kimchi

o Strain J-A B J-C D
Fermentative type Hetero Hetero Hetero Hetero
Cell shape cocci coccei COCCi cocci
Dextran formation + + + +
Growth in 3.0% NaCl + + + +
Growth at pH 4.8 - - - —
Growth at pH 6.5 + + + +
Growth in 10% ethanol - - - -
Growth at 15C + +
Growth at 37T + + +
Fermentation of
Arabinose + + + +
Fructose + + + +
Galactose + + + +
Glucose + + + +
Maltose + + + +
Mannitol - + + -
Mannose + + +
Raffinose + + + +
Ribose + + +
Salicin - + + +
Sucrose + + + +
Trehalose + + + +
Identity Leuconostoc mesenteroides
+, growth; —, no growth.



Table 4. Characteristics of lactic acid bacteria isolated from Kimchi

Strain K-1 K-6 K-8 K-10 K-11 K-12
Item

Fermentative type Homo Homo Homo Homo Homo Homo
Cell shape rod rod rod rod rod rod
NHs; from arginine - - - - - —
Lactic acid isomer(s) DL DL DL DL DL DL
Growth at 15T + + +

Growth at 37°C +

Fermentation of
Amygdalin +

Arabinose

+
+
+

+
+

+

Cellobiose +w
Esculin
Fructose
Galactose
Glucose

Gluconate

+ + 4+ + + +

Lactose

+ + + + + + + + ++
+ + + 4+ + + + 4+ + 4
+ + + 4+ + + + + + 4+
+ 4+ + + + + + + + 4+
+ 4+ + 4+ + + + 4+ + 4+

Maltose

+
£

Mannitol

Mannose

+ +
+ +
+ o+
+ +
+ +
+ +

Melibiose

Raffinose

Rhamnose

Ribose

+ +
+ +
+ +
+ +
+ +
+ +

Salicin
Sorbitol

Sucrose

+ o+
+ +

+ +
+ +

+ +
+ +

Trehalose

Xylose - - - - - -

Identity Lactobacillus sake

+, growth; —, no growth; +w, weak growth.
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Table 5. Characteristics of lactic acid bacteria isolated from Kimchi

SUaN | (5 K-3 K-4 K-5 K7 K-9 K-13 K-14 K-15 K-16

ltem

Fermentative type Hetero Hetero Hetero Hetero Hetero Hetero Hetero Hetero Hetero Hetero
Cell shape COCCi COCCi  COCCi COCCi COCCi COCCi COCCi COCCi Cocci  COCC
Dextran formation + + + + + + + + + +
Growth in 3.0% NaCl + + + + + + + + + +

Growth at pH 4.8 - - - —_ - - - - - _
Growth at pH 6.5 + + + + + + + + + +

Growth in 10% ethanol - - — - - - — — - _

Growth at 15T + o+ o+ o+ 4+ o+

Growth at 37°C + + + + + + + +

Femmentation of
Arabinose + + + + + + + + + +
Fructose + + + + + + + + + +
Galactose + + + + + + + + + +
Glucose + + + + + + + + + +
Maltose + 4+ + _ + o+ o+ o+ o+ o+ o+
Mannitol - + et REET e o+ + -+
Mannose + + + + + + + + + +
Raffinose + + + + + + + + 4+
Ribose + + + o+ o+ 4+ o+ o+ o+
Salicin -+ + + + + o+ o+ + +
Sucrose + + + + + + + + + +
Trehalose + + + + + + + + + +

Identity Leuconostoc mesenteroides

+, growth; —, no growth.



(1) 5T 10Col A ot MNP £

A ¥8 37 L mesenteroides LAB# KCTC #FE° 93t 5
T 10CToAA wWiF 7]tel] whe}t 150pe/mee] olANAE AA}E FEE
23 d3+= Fig. 10, 1137 2ok 5C9 10CTolA L mesenteroides LAB
9t KCTColl 9@ ot@Addoe] AAE v 71¢ol Ao neg F718 A
ou, 2AHE HEE 5TolA 109 AFHA 20%9t 18% AFE, 10TA 9
d BHA 323~362%2A oF ol opHAY ATl WE HYY AL
2 A4SHAY. o]25¥ 10T ol3te Ao|ME olg T %ol =2,
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" o LABA R
£ o} B LABB 3 sl
3 A LABC a9 & 2011
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Fig. 10. Depletion of nitrite by lactic acid bacteria isolated from
Kimchi and KCTC strains during incubation at 5TC.
LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Streptococcus faecalis KCTC 2011; 3099 : Lactobacillus
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120; 3164 : Lactobacillus
acidophilus KCTC 3164; Nitrite concentration : 150ug/ut of broth.
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Fig. 11. Depletion of nitrite by lactic acid bacteria isolated from

Kimchi and KCTC strains during incubation at 10T.

LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Streptococcus faecalis KCTC 2011; 3099 : Lactobacillus
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120; 3164 : Lactobacillus

acidophifus KCTC 3164, Nitrite concentration : 150ug/ml of broth.

(2) 15C~36TCollA of & defe] £HA

L. mesenteroides LAB%} KCTC ZF &9 93t 15~36TolA wjgF 7]
ol @t ofANPe] AREHE AEE AW AYE Figs. 12~16% 2o}
15T o]3ol A 10T olgtollAgte el wiF 7|t wa} ol FdAg 4
ol FA3] F7lstd 15THAME wlg 7Y Fo 826~925%, 20TAHE=
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wjk 69 o 840~946%, 25CANE WY 38 Aol 77.7~91.7%, 30
TAME g 29 HAFGAo] 828~94.0%, 36TAM= 2¢ ZAFHA 871~
94.0%°l%1tl. 3 LAB-DE ulg Awte] AA oFAAE M Bol 4&A
3ted 15, 20, 25, 30, 36TelA Zzt Wi 84, 64, 3Y, 24, 2%l 90%
ol S AAFHATH LAB-D |99 AA £ FALEL 25T oAM=
KCTC #FE°] 3o AY v£d &8 AU, £3 LABH
2e T%2 L mesenteroides KCTC31000] H|&e AA%Fe] Eith. 18
U 2oz #AFE KCTC #F & vdtq 21 A347F Fa @opad. o

100 p

] ]
£ £
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E E
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Fig. 12. Depletion of nitrite by lactic acid bacteria isolated from

Kimchi and KCTC strains during incubation at 15T.
LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Streptococcus faecalis KCTC 2011; 3099 : Lactobacillus
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120, 3164 : Lactobacillus
acidophilus KCTC 3164: Nitrite concentration : 150ug/ml of broth.
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HE d3des FY ARAA £d T #F, Ev 2 g opALd
dE& 2R3 AR MR HE F UeS BRAFE A=A, dog 9
gl ozt opAAFe] AxFHE 7[Hd W A7t B 444
th. Bo|3tA L plantarum KCTC3099< 15~25TeA+ LAB-D¢ A9
BlRd FEE FA%Y & £A%E b ed, 312(30T9 36T)
Ae AlgdE dF F 7P 3¢ A3E Yehld ol AARREH A
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Fig. 13. Depletion of nitrite by lactic acid bacteria isolated from
Kimchi and KCTC strains during incubation at 20T.
LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Streptococcus faecalis KCTC 2011; 3099 : Lactobacillus
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120; 3164 : Lactobacillus
acldophilus KCTC 3164, Nitrite concentration : 150ug/mt of broth.
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FEFE A Tt A2 AZ4EY. EF wiF 257t gobFol wE &A
g g e 71Te] #opA 2 U3, 30T 6TAA vxd £&202 53
€ UBdie RoE Hol opdMY £AY HFH &7t 30~36TY Aoz
Az, 2213 15T olAelA A A4 LABH AX X7t obd 7
‘FU KCTCell & ofdid 42A%FHY ZolE 106~19.0%2A4 1043
2 ZolE HolA &3 7] dE, HAAA FHE TS EE fA
Fol otd HFAA E£E Fitdo] otAAHE LA%E A% € AL

2 AZET geb ol AAFL ALF EE ARNEAN 24 A

100 ¢
£ sof £
{ {
[ c
E 60F £
3 3
3 ® LABA 3
% § LABB %
¢ arF A LABC £
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d 2 é
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Fig. 14. Depletion of nitrite by lactic acid bacteria isolated from
Kimchi and KCTC strains during incubation at 25T.
LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Steptococcus faecalis KCTC 2011, 3099 : Lactobacillus
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120; 3164 : Lactobacillus
acidophilus KCTC 3164, Nitrite concentration : 150ug/ut of broth.
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gol &2 ofAAHY AALLR A, o] &3t WS ATF3E Ho| w
+ vtEAgn AZgd 22y 30T o2 sArlde AX § AAF
7t A At Aol 7] dEd o] xR BEolE BE B
A AT HEZL sutsojol & Aoz AZtdrt ¥ vt (1994 HXA
LE 2710 obEAHl FH3Tt 65U A Fele F43 FAHAG &

=, o159 23 B A7+ ZH}(Figs. 12~16)8 74 n#s] B o o

T AA 54 Fol BFde FATENN g3t ohANPo] 2vEHY] HE

100 L 100
2 wf g wf
[
: :
c c & 2011
E E 60} —A-3099
3 o LABA 2 ¥ 3100
3 B LABR : #3120
% A LABL % Gl e 3164
§ Vv LABD c
3 —— Regression %
2 -
-] 8 2}
s 1 1 1 1 1 1 L ! 1 1
0 1 2 3 4 5 6 0 1 2 3 4 5 &6
Incubation time(days) Incubation time{days)

Fig. 15. Depletion of nitrite by lactic acid bacteria isolated from

Kimchi and KCTC strains during incubation at 30TC.
LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Streptococcus faecalis KCTC 2011; 3099 : Lactobadilius
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120; 3164 : Lactobacillus
acidophilus KCTC 3164; Nitrite concentration : 150ug/ut of broth.
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Fig. 16. Depletion of nitrite by lactic acid bacteria isolated from

Kimchi and KCTC strains during incubation at 36TC.
LAB-A, B, C and D : Luconostoc mesenteroides isolated from Kimchi;
2011 : Streptococcus faecalis KCTC 2011; 3099 : Lactobacillus
plantarum KCTC 3099; 3100 : Leuconostoc mesenteroides KCTC 3100;
3120 : Lactobacillus pentosus KCTC 3120; 3164 : Lactobacillus
acidophilus KCTC 3164 Nitrite concentration : 150ug/ut of broth.

(3) BiX| Kol 2o &t ofA &l A
bANGe 9 FoAA BARH, opvl it BEE AE B

HE3}7]

o %" 7bs4(el, van Slyke &)l - ET. wdetA {FAFE o]
w2 A s F Sx T Gl At ofALHe] £RHERA RS
At ofA4HAY HFFE7F 150mg/mt7F HEE  Lactobacilli
MRS 4 A ujz| oA H7tete] wiF X9 wiF 71Tol| q} ofAAEY &
ZEE AEE FAS ZIe Fig. 178 2o 5T 10CAAME w2 =hA|
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o ostel ot@adol A AREHA ol WA Aol o Fgo UK
. 15~25ColE WF 7Izte] dojAel gat AvHE BT F78Y
oy viF 6Yel 5.2~146%=A FFol 97 £2AHE 72.0~98.0%(Figs. 12
~14)0] Mlske] wre Fo2M WX A gF 227 2FESH gF o}
A% e} aAd) A Agrol YUAT 0TS BTANE vl 66l o 22
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Fig. 17. Depletion of sodium nitrite during incubation on the
Lactobacilli MRS broth without lactic acid bacteria at
different temperatures.

Nitrite concentration : 150ug/ut of broth.
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% o}4,(Fig. 15), 36TAAE wlY 1~2Uwo] o] LA (Fig 16)57]
&, 30TCelA wiF 3Yol 12.1%9F 36TAA v 2¢e 153%2A4 &
Fol 9% ofAAHY AAdE FFol AY YUd Aoz ALEHJUY. 2
gy X9 F7tet wig 713be] Aojo] whet wjA] AA o @ ofALYF
9] 27t 713 & Fo2 FUksta QU] W&o, AFA &, F7 o}
AAEE 2AS e ASde AAAHQA #Aidd dE TS I "art
Qe Aoz Azt $¥ Dodds$t Collins-Thompson(1984)€ 200ppme]
oA skd o] EA3tE APT brotholl 30ToA 24A12F &<t wigFs A o
< HFHA S wiGF s olA 18%9 otHAEHo] AR EFHo Wi A
o &3t ool ARETT e, € ATodAE olEY HAH
O we Ar2 AR wix] A oF FEo] o]EHT AJYY AL
2 AU ol F Aoy o]E9 AMEF Mg AY zHo| thay)
7 Aoz ddd,

(4) 2ol g ofFMHS A

L. mesenteroides LAB-D°l ]38t wi¢f 7]3te] we} &x¥2 obFANY
o] 2AHE AXE vug A= Fig. 189 Zth LAB-DE 5T 10Tl
A 30% vwte g ofALE AA Aol wou, 15TAA g 744
85.4%, 20TolA 5Yol 87.0%, 25CelA 3Yel 91.7%, 30TAA 2Yel
94.0% o7, 36ToAA = 199 96.3% ool 2AHY, 227t ¥5 gl o
gt 2A%0 F78tch LAB-D ol99 Uymz #AA £ FAFEE o
g Hxg FEE HId cJ2FH fad JF AN 4AE 2%
of o3 ggo] 2 Aoz Wy



Depletion of sodium nitrite(%)

Incubation time(days)

Fig. 18. Depletion of nitrite by LAB-D strain isolated from Kimchi
during incubation at a different temperatures.
Nitrite concentration : 150ug/ut of broth.

2) RiZEo] g ofEu e 27

olditdo]l #Fol wet 2AHE S AHEy] A%, AN £
23 6F9 L sake, 10%2 L mesenteroides®t 7 EA7IEY i 4
E3n2 Y B @& 4%9 L plantarum CTFM AQ &5 939
15~30CelA 250pe/me e} otALFo] ARHE A=E FAsHUT. CTFM



#FE AXNZRH B3 FozA, dudge T3 olFAE £2AF
7% AS AE3ag. ded oA AHHE}YR| L mesenteroides

7b 150ug/me ] o}EAAAE AA}E THol ul¢ FFHA7] A& ol (Figs.
10~16), L5=Yd d &L &As7] st 250us/me] v=2 A3
gk W 5T 10TAAE AL A S 22AE A=7F @3k, 30T
36TE vlxsHHA7 Gl 5 10, 36TE AYdF Yoz &= FodeA4 o}
Y 2R%g HAEHAG. E JFAHGA FEdE #FE B4 Food
Engineering, BioChemistryd] # 2 2x& AM83l9 L. sake FEBC 0101~
FEBC 0106, L. mesenteroides FEBC 0201~02102. 2 Yeh it

(1) 2xoll g otAMHe £H

® 15TColA ofaatdel 2H

AA ¥ FAF(FEBCY CTFM Ad #F)o st 15T 333
¢ WG 710 ot 250pe/me] oA AE AAFE AEE FAY
Z3E Fig. 199 #oh 15TCAA AA £ Fadel o&e oldiddg &
Adte A wlF 27 Lactobacillus®: #F €2 Leuconostocs ol )
dto} opAAtHel AHE3tE THol HWolHA A7 AL UL F KE
71te "oz sen, Y FEolBE L plantarum(29)°] L. sake(l
DEG F7|1He 23k ol fx 7|zt "o we wjg 1doE
L. mesenteroides, L. sake, L. plantarum, 291 L. sake, L. mesente-
roides, L. plantarum, 38 L. sake(46.1~51.5%), L. plantarum(34.8~
476%), L. mesenteroides(27.4~354%) €A 2 o}lAAH L ®o] 2A34H
ot Wi ¥ 4ol = L plantarum(61.8~73.9%)3 L. sake(62.1~71.1%)7} ¥]&
¢ FEE FARILY, 5UREHE L plantarum(82.7~92.3 %)°] L. sake
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(708~76.5%)8t A A2AFH olgid AHdo] LI|74A olofH Y. wrd
L. mesenteroides= Lactobacillus® TFE°] H|3to Az oz ofaAY

A0 o, W vIzke]l ATEel uhet opAAYE YA 4
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Fig. 19. Depletion of sodium nitrite by lactic acid bacteria isolated
from Kimchi during incubation at 15T.

@, Lactobacilius plantarum CTFM groups; B, Lactobacillus sake FEBC
groups; A, Leuconostoc mesenteroides FEBC groups.
Nitrite concentration : 250ug/at of broth.
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Azt Bl g 4, 6, 8Y 9F 40, 50, 80%°IUth. ©o]F AAZRH 15TA
olANAE AT AS WY 27| Lactobacillus% o] Leuconostocs
of ulgte] ofAirH Wi HE Tl Wo|lHA L plantarume 19, L
sake™ 249 HE 71HE o R PeH, 5 7S AR olF oA
AdE gH oz 2AANZ W, L mesenteroidest = 713te] B}
A &skou, Lactobacillus% ol W8t oA E AA AAZ #HeFstAd
A L mesenteroides$t L. sake'= A& AFA A x4 @3}
t vlAEoln, L plantarume A2ME A9 AR g oA
AR Ao F2 FoAste vAYEl7] WEA(F, 1991 ¥ F, 1990), L.
plantarume] o} @l A &3 7] ZojA Aoz dddd £=F 3
2 &4 BAHY F GAGANA L mesenteroidest WE x7]o ¢AHE
fFAt# o3, L sakee WE 2 - %71, L plantarume %7)e] #stes @
o]7] W& (X, 1991, AH# A, 1966), L. mesenteroides?} o} AAEE 4 A
e FYHol da "oz sdgx o #Fo| Helo Yelud: Lacto-
bacillus® TFEL EE, AA £A4d BAs= 7 d¥d 4TS
A3 AR st dFEY opAdFe] £AE F ey dddr

@ 20TCOolA ofA ol A

FEBC®} CTFM Ad ZF S 93t 20TAA wiFdtes F& opANE
o] 2AAHE AXE FAT AFE Fig. 203 ) 20TAAN wjFsles A
15T vh37FA 2 Lactobacillusd: #FEL oldardel H&ste 713¢
BRE 3. L plantarume 15CTAA 20T 27t FsHo2MN A&
717to] FHolAA 199 §% 7|to] REYR, L sake: 15T Z& 1
de] = 7|gte] WRFAY. ol Qs Y 1Y9olE Lactobacillus®
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TFE0°] L mesenteroides®] 83l o}AAYG A ATl w¥tou wjek 2
dFH= @4-Ho= olALNEE A2ANAY. L plantarum™ L. sake: Ml
¥ 2¥o& vlxFd FFoldoy, 3Y¥HE L plantarum(74.3~85.2%)°]

100

(00]
(@)

f sodium nitrite(%)
()]
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ion O

40

Deplet

Incubation time(days)

Fig. 20. Depletion of sodium nitrite by lactic acid bacteria isolated
from Kimchi during incubation at 20TC.

@, Lactobacillus plantarum CTFM groups; B, Lactobacillus sake FEBC
groups; A, Leuconostoc mesenteroides FEBC groups.
Nitrite concentration : 250ug/at of broth.
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L. sake(64.9~829%)° wlste %zt ¥ £X& UBUAR, 3T AF
o] WA AZHU. WH L mesenteroidest Lactobacillus® #TFE
of vt opAAAE £AsE AAI At 24 FIHA oF 20%, 4Y
AA o 65%% 2ASAT 22y AP AgH olINPY FE} w)
BH w& 250ug/mezA vlF FPFAM Hdh 156ppme HIIEHES
83kl 13, AAZ 120ppm ©l3e] W& Yol AHEHI 9l w(Cassens,
199), F45e dd F obAAE HHFo] o}AY o]&e=2A 12.15mg/ke
o2 dA: U7 WEol(Walters, 1980), 250ug/mee] obAAAE 65% 4
AANIE A& HE& Fol oiyn, ¢ d83d Aoz AzEr. mehA
Lactobacillus%& &€ Leuconostocy #F9 718t Ao EAstes g
B FAE(E, 1995 ¥ F, 199008 93t otAAH] £AHE AHYL
g Aoz #dHd

@ 25TolA ofEaedel A

FEBC% CTFM Ad #FE°l 98t 25CTolA wigstes ¢ otaAbgy
o] 2AHE AEE 2AY A& Fig. 213 2o} 25T AME 20T o] 5ol
AMetE @8 Lactobacillus® F#FEL FE 71HE WRE §o] glo] wiR
27138 "¢ @AHo|N L plantarume wF 1del 90% 4, L
saketx 1Yol 685~82.2%, 29l 95%9] o}FAAA L AAHUT. wd L
mesenteroides= Lactobacillus<; TF &l v]3te] & Ho)x] %atod ujd
399l 62.6~77.6%, 49 754~878%EF 2AsEth olHoZ Mo} L
mesenteroides 25ColA Lactobacillus® #FE°) Hldte Aoz o}
AAde a4 g40] RRAT, wjYF 4gute] 75% olAE UEE RO
E Ho}l olAAEE £A%E A9t & AoE #IHYY

_61..



® 30TolA ofAMH A
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#FEo] st} 30TAA Wt Ftel oAt
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Fig. 21. Depletion of sodium nitrite by lactic acid bacteria isolated
from Kimchi during incubation at 25<T.

@, Lactobacillus plantarum CTFM groups; B, Lactobacillus sake FEBC
groups; A, Leuconostoc mesenteroides FEBC groups.
Nitrite concentration : 250ug/at of broth.
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o] &A% L plantarumo) ¥ 1Y ZAFA| 942~96.8%, L sake’} 80.2~
89.1%2 wi-¢ ¥Estth wbA L mesenteroidess 489~57.9%2 wgrout 2
d AFA e 90% AXZH, 0TAME ZE FFS0] WS FAHoz o}
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Fig. 22. Depletion of sodium nitrite by lactic acid bacteria isolated
from Kimchi during incubation at 30TC.

@, Lactobacillus plantarum CTFM groups; W, Lactobacillus sake FEBC
groups; A, Leuconostoc mesenteroides FEBC groups.
Nilrite concentration : 250ug/mt of broth.
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AR E 2AXNAY. )8 AHAZFE 0TAXNE ZE FATE] FFol
0E AEY Aol oy, ofANE £A 84l 5% ¢ F A
ol¥e] AAZXH L plantarum, L sake, L. mesenteroidest %3} &
Edo] @& 2ol ANeY LA ARTO] $EAon, AFANY
2 Moz B uf o] it AAaf LE, AF Fol AAY(Cassens,
1995; National Academy Science, 1981) 2238 AAHE F A& obAY
(Tannenbaum3¥ Young, 1980)& A#H o2 AAAA + U7 W&, 3
AT ofAg W APAE FAAL oz AZdy. 18w
b aATo $E FFEN WY o] 4AE FEy] st Foz
olg& AYHeor F&I}E WAL FTFIe 3ol YA A
234 30T ol @9 LA AsFE L&, S4AE Afole FA7Y
HA" $27F oA, ol dF HEJ Madsjofzol & Aoz Agdy

(2) sxof Mg ofaEMH 2H

A £ fAkdel st 2Fx ofAAAE £A%: THE FES
7] $18to L plantarum CTFM 01039 3l 30TolA 150~900ug/ml 2]
oldAE & 2A%E TS JEY B Fig. 239 #h. L plantarumol
% ohAAA AL WY 19 B 150, 250, 400, 600, 900ug/meol o
3te] z+z} 985, 975, 95.1, 834, B4.2% 2 A o}AAY Y FEd BAL ¥
k2w, 6003} 900ug/mee] TLEFENNE wlg 29 ZAF{A|e] 98% olFo=
HEEe obdAEE LAY olald AHZ ¥ o Lactobacillus® T
¥, 53 L plantarume 1F T olANYE ARFHoZ A2AY F Qe
#Fe BaHY, oA gel AR HsAol ¥ AFE, 53 YAFY §
7HEE T &83te WAE HESE Ao Wasy gAd. ¥ L

'S



plantarume& 1 ANZ EdWo|94E Yehl= &3 o] 1(Balimandawa
T, 1994), FAFH ¥ AHAALFE FLEAPES EE(Lippsmeyer %,
1990), 28 & AAEAQ nitrosamine®] HHAHA A& (Mirvish, 1970)
A oldAFe] AFER EAE ALAE & AZE AANE F W

E2el, AFAAEHA AN PA vE {FAEES BE, FAFOIY JE

100 -
X 80}
Q@
E
= f/ —&— 900ug/mi
E 60 —&- 600ug/mi
= —A— 400ug/mi
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5 40 4 150ug/mi
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Fig. 23. Depletion by Lactobacillus plantarum CTFMO0103 strain
during incubation at 30T at different concentrations of
sodium nitrite.
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HEAA EE FATEY dEe] Aoz Y4doh. W Speck(1979)
& HolHo] Y AT E AE3VA starter cultureZ AHEE FAFE]
olAAY FEL 4 FLAAL, obFAAAY wi¢ A¥3te 1,000ppm ]
oAl EAgte JAuiAdE 4FE £ &S Y uv A3, FAF
oA o}AArA# nitrosamined HA FE2LZ FAF7] A3t lactobacilli

€ AHEE g At

(3) ofAMH AH, viX|o] pH R H4& 22| #A

AX EY fadded gste ofddgel AAHE B A9 pHSY 4%
X9 &g AN A3t L plantarum, L. sake, L. mesenteroides®l
st A% &, Wi pH, ALY 249 BAE Figs. 4~26° 4%
JEIUTH ZE X Y FATES 4% 257t 285 F, WS 71Tl
Aol A4 E A 9] pH7F Rolx v, pHE #Faol whet ofditg o] ZAaH
Atk W 15T 20TAME AEE ZE FFoA o1AAdEY #aet 2
o] wix]e] pHI= FAAAHR BAE JERURA @& wHE, 25T o] 9
SxdAe A9 ALAAY BAE YErHAS. o= wiA 9 pHS otdALY
9 Zagde M2 A8l YoM FATY 4FH o Fite] BA
531, oo w& wiz) 9 pHe FA7t oj= AE ofARY 2Ad BH3HA
g 20T ol3dtoll A= ofAd S A9 wiA ¢ pH 47l A HHQ BAE
YEhRA] ¢ Ao Hol pH Huhe %9 I ¢ € Aoz wuy
A}, Fournaud %(1964)3% Fournaud$} Mocquot(1966)= frittel & o}
A e A pHY % oEAHe2 HF pHe =& 44 pH 65%
20T sAed, & dFdME obdAde FAE pHOl &3t pH
Zraol we} 2AFgo] Fristd oy, 3 pHet %7} pH 659 20TeE

- 66 -



A GA3A ¥sktt. Dodds$t Collins-Thompson(1984) o} ALY &
2AY & e ETE& L acdophilus, L lactis, L viridescens, L.
plantarum, 59 Lactobacillus%ol gt st <, ¥ AFNAE Lactobacillus
£& BE L mesenteroidesE ¥ HAETZ o}AAES AAANAY. ¥4

‘] dFAS(Olsman® Krol, 1972; Smith®} Palumbo, 1981)2 & oA

Fig. 24. Depletion of sodium nitrite and pH changes by Lacfobacillus
plantarum CTFM during growth into Lactobacilli MRS broth

at different temperatures.
Nitrite concentration : 250ug/mt of broth.
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otdAtd el 1 pH &M elzt 3t 2n, Nordin(1969)2 pH7l 0.86 &
ARtE Zagel =gt ofdAE 247 F w2 doam o, §AFe 9
T opEAE &AZ A A old Hol& pH #49) BUHO UL
AALSEITE. ool HlFo] B of B AFNE F4F Ao @& pH #Ha}
LAY A o= AE BAY Ro2 BIHUD Doddss Collins-

Fig. 25. Depletion of sodium nitrite and pH changes by Lactobacillus
sake FEBC during growth into Lactobacili MRS broth at
different temperatures.

Nitrite concentration : 250ug/mt of broth.
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Thompson(1984)2 ATP brothe] o}24tg9 HF F =7} 200ppm HEZ=F
7183 &7 R starter culture 28 FATFE H7Este] 30TolA 244
3 Ft e A3 dF-E 4TS HF pHY oMFAANY AL 744
45 ]38}, 61.4~909%°lR o}, bologna AAAZXE & L plantarum<
6.0, 83.8~92.7%°|A =& RYS 2N, FFY starter culture F2 AT E

Fig. 26. Depletion of sodium nitrite and pH changes by Luconostoc
mesenteroides FEBC during growth into Lactobacilli MRS

broth at different temperatures.
Nitrite concentration : 250ug/m¢ of broth.

- 69 -



& HZ pHel BARel olAAEE £AANZ & don, fitdd s &
AE fate] obdAd A S FE FLE AV okdE AFH3IHA
ot a22jy 2 AFolA 25TelA 24A3% ¢ wiFRE W L plantarum,
L. sake, L. mesenteroideso| Al pH¢} o}F4tH AA&0°] pH 3.78% 90.8%,
pH 3863 75.5%, pH 4.05% 286%&, 30TelAx+= pH 36634 955%, pH
3.703} 84.7%, pH 3813 558%ZM, ZE A &£ FAt#elA pH 45 o]
& YElo] o9 ZIet X}t ¥H Ray$t Sandine(1992)2
Leuconostoc® & pH 48914 06%, Lactobacillus%< pH 3594 1.5%9]
fFAhe AP Ao

3) watzol ot oMY A 1F

Collins-Thompson® Rodriguez-Lopez(1981)= bologna A£A|XZ2%-E ¥
ZE FAEH 100ps/me) TE2 o}AAE ATP brothel] H7hsted 5T
15T g71xA3te4 64 ¢ jFE F Fadol ¢ ofFUPY &A
A E ZAE B3I} L mesenteroides, L. plantarum, L. viridescenst ©°}
AANGE BYAIIE nitrite reductase EAAE 2K W, L brevisst
fAt# ol obd Brochothrix thermosphacta® #AdE& FF3A ¥ U=
T FAE £ES YEA T, ©]E& nitrite reductase§ AA-3HA &3k
on, olANL L 2AANIE FHL L mesenteroides, L. plantarum, L.
viridescens, L. brevis &2t &t 28y & Aol AE L plantarum,
L. sake, L. mesenteroides X2 oA £2A%Fo U} ol 2 AF
o A% ol AY =PI} d23, fFaAF EdH 4ol AHEE A
7t @37l dEY Aoz A=At

Dodds®} Collins-Thompson(1984)2 1771¢9] 7}8% AFA & /4t
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#F& 200ppme] otAArG o] 23 APT brothdll A H7]F 22 244 F
St 30TAA AFAA otAAGY 42A AEE AT P 24A3% T
7L AFHA %S HETAAN 18%E 2ASE vy, Eedd o3 o2
AkGol 614~92.7%7 A aAHALH, 22TAA 24X3% Wigd 3% E&
AEFHA Fe dEzFodAE otAAE 2A7 BEHA %A AYEBEH
M XM E 8%7F 2AHNLY, L lactis, L. acidophilus, L. viridescens<
100ppme] otANEE 2F £AF v¥, L plantarume 10~69%Z4 £
2g SAE et & AolE HAGI FA ol d (= #9 &3
o] wet o}AARE 2AGE ARV A2 g2, FY EFFE EF
o wet gdatd F A& AAEIE ALEHA, B AFANE oJE9 AT
A3t @AY L plantarum3} L saketol o}AAAE 2A3E A=V}
e Aoz AZHEL a8 APLEFA AFE ZE S5 FUA
Lactoacillus® TFE°l £ otAAE 2A%E Bd 089 FHY I
3 o, o] FWEZESQ L mesenteroides® oFAAAH 2ATOl Eth
olgj 3t olAHY FAHAY HahE olEc] ANHLE gasH AL HAYEE
Ag(Awort F, 1978)H = Aol 7|Ys71Ethe, otdAE &4 v|RBE, §
3] frabaol 9dte] ofAAH o] A (Dodds$t Collins-Thompson, 1984)%
7] dEQ Aoz Bztdr)

Fournaud %(1964)% Fournaud$} Mocquot(1966)& fritdel €3 ofaA4t
49 #A4E pHY 2= gEH o2 HFH pHY X+ pH 659 20To] 1,
L. leichmannii®t L. buchneri 52 fAtd< F7]Z8AA ofAdAE &
A1 nitrite reductase EAAE 2fFde] wWE &x2 olAIYE
NO,, A, A& 72 Toz 442 § on, opddde HFas §7)
zagAT gFdo Qo 28y B AFdA e Lactobacillus® &5
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€2 15T o] &xeA 90% oI, L mesenteroides®= 20T ©)49] &
EA 60% ol¥oz2A X9 Fgol wE oFAYol £AHE AEI}
F718ted(Figs. 12~26) H3 2%7} 20CeE o889 EAGes A3 @
(AT, I E BHHoE 2AY F YT Ah AAE 278 Ao
2 BdHEdY 98 AFAE(Emi-miwa 5, 1976, Fujimaki ¥, 1975;
Nordin, 1969; Sebranek &, 1973) & Ff ol ol&ALA S HIIsle A 4%
£ myoglobin®# ¥ 34 nitrosomyoglobin®l Y nitrosylhemochrome& A}
A, dFe AZ f 24ds A0, dFs A4 59 gash A=
#9€ F I3 9ok ¥ Hosono F(1986c) LESH AEE 55T
olge 2xdA AR W 28 ¥EAH] At 24ES EA
o, FAE g8 YEAW] AXAE ol AT wA2 FHHAL
¥H SHAA opANG 1Ze pH YEAHSZAM(Olsman?} Krol,
1972; Smith®} Palumbo, 1981; Speck, 1979),ADH7]' 086 @HeE FAH
ozt obd4td £A7 F W2 8 4 13 (Nordin, 1969), ohaAtgoe] A4
59 gasld EFE HABHE =& 44 pHOA 7+ v (Nordin, 1969;
Sebranek &, 1978), Leuconostocd-2 pH 4.8°14 0.6%, Lactobacillus%&
pH 35914 15%9 #4& A4 (Ray$} Sandine, 1992)8 & 317] w&,
it Agol @& pH #FA7t obdAAY £AC = X BT UL
g T Ue H, & A7 B LA pHY B4 obEAY Y 2A7}
AAAHA BAE dehlo] §A7 AFel @& f4 B ole FHol&
pHe #&7t FEHo2 AP £A 7890S ¢ F AU
E¥ Dodds$} Collins-Thompson(1984)2 ATP brotholl o}AAge] HE
F=7t 200ppm == H7I83 &7} starter cultureZRE & 2zt &
AEE HIete] 30T 2443 wjFEd F Folle o}EAAY Fxo
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HF pHE FAY 23, v ey FAFS HF pHSY ohdANE Favt
459 61.4~909%°1 2, bologna 2A A A EEl€ L plantarume 3
F 6.07 89.8~92.7% Y& EYL 2N, §FY starter culture2FE & {4t

< AT pHell FA3A ol A3AE £2ANE F ASS #lstd, F4b
ol o AEE fAte] ol AAY aAd FFE FE FIT AR} ofd
< AUt

A Ray(1992)= 4t WEAFANA AFY dAted g3 /714 a3
#, AER, LUtol=F, bacteriocin® 2 7€ HE& BxFe 7 o
AEEEC] AT e, & dFdMT wjgo] N3ge w2} {4t
@ol AAste ol F dAIEHEEC] dEFoz HAHI| R ojFAAL
B A S@PFAIE 2Ae2 FEHE NHEAHE UUL Rez 47
¥ Y. Harada®t Yamada(1979)= M ¥ digt 349 xpold wa} Y E
Fol =2} nitrosamine€ AAde TYo| thkA Yehdoz dPEd,
2 7oA L plantarumst L sake 59 ¥4 % L mesenteroides3t] oF
AMd 24 AxY Ao, FY £9 FFolTE AA By 4AFH A
Zlgo] obd fFAIEREY] Aol Zt FFol UF otANGY 3 T} F
71 927 &9 Reg Y $ AUt
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4. # x| =4 & N-Nitrosamine2| i3}

1) pHS o W3

Az £4 Fol pHY 9x< ¥W3lE= Table 63 Zoh. pHE 2HE 27|15
B 13974 Az H7 AgFU A AETF 2R AY IR FEE
fFA s SEIF AY o] FoiAA ¥kt 2 LR 27d AAA A= A
Z FAH dERTAMY ga Zo]l M2 Ax e WY, AP HAUTAA
£ pH 43224 ¥&a7F Wol IPHUSES ¢ F At =€ 2A7E 7
b7t AUy Aole ARy ZE AR AlgA 3LelA 9Y7tA|
A &) Wsigle] A3 A

Table 6. Changes in pH and salinity during Kimchi fermentation

Fermentation days

0 1 3 5 7 9 11 13 27

Without sauce 63 65 62 64 62 62 61 61 50

pH
With sauce 63 65 65 63 63 62 62 61 43
Salinity ~ Without sauce | — o2 ush0 & - 56 - — -
(%) With sauce - - 61 - - 64 - - -

2) N-Nitrosamine2| 3}

(1) N-Nitrosamine2| w2

2 dFoA AP AEE TR Ak A o7 HFAM &I FEH
I AE AL HE3 3 NDMAS NDEA %9 nitrosamine(Z, 1982;
7 &, 1984b, 1994b; Parki} Cheigh, 1992; w3} #, 1994)2 AF HEHA
@t ou, nitrosamine2 2 FAHE 13FFY Pl¥Q) peakEo] AEHUT
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(Fig. 27B). °]€°] nitrosamine X & #A37] $3te] GC-TEAS chro-
matogram®| Al nitrosamine2 2 FAHE FF Y] wiste 35AL F¢
UVE ZALEte Alg EA A9 $d3 2802 GC-TEAYl F938te peak
24 FFE HA A, R EY peak’t 24 (Fig. 2ZIC)HL2H, oS
nitrosamine 2.2 FAHJUY. E£F HX Y AxIFEH thF9 nitrosamine©]
A& (Fig. 29B)EIQ7] HEel, ol80] & #F F9 BAolY 4% 29
AR HA3IV] Ao FF A& morphorined H7Fst HA A Fd
AMEe A9 HASHA ¥E nitrosomorphorine(NMOR)S] B4 R & g
A3}, NMORe] A&9A @gtch(Fig. 28C). 2283 sulfaminc acid& H7}
& UEZ3 v8& AR A7l & nitrosamined F& 3o R F, 3
A F& A &9 chromatogram¥ & UX|(Fig. 28D)# 22X, &34 F
of UEZ3} uhgoly o7 2ol ol AHU

3

Fig. 27. GC-TEA chromatograms for standard nitrosamines(A),
Kimchi sample(B), and Kimchi sample irradiated by UV
light for 3.5hr(C).

1. NDMA, 2. NDPA, 3. NDiBA(Internal standard).

_75_



Fig. 28. GC-TEA chromatograms for intemal standard(A), standard
nitrosamines(B), Kimchi sample added with morpholine(C),
and Kimchi quenched by sulfaminc acid(D).

1, NDMA; 2, NDEA; 3, NDPA; 4, NMOR; 5, NDiBA(Internal standard).

Hx A 271%H t}F9 nitrosamine®] HEHU7) @) og9 &
ANE FH38t7] A3t AA FE AR wiFe dA Add distyo
nitrosamineg& ¥4 A3 A Zd = nitrosamined F77 AFolx 1 §
ZFx HALU(Fig. 29B), wiFM e 42 FH nitrosamineo] HEH A
I FHOREE HuH & Ho|AUHFig. 29C< 30). °|2%H #Ax @A
Z7ld ¥ 2 0% ¥ nitrosaminee F2 X YEEZ ALY v}
F AR Fdd Aoz deHUY wFoe Auiale] AFA2 ALE
e %80 IFT stsol ¥, 48 FF v4H dAEASe] &
Z(Ames 5, 1990; Pariza, 1992)5] 3 glow, wjfe] YEZ3 AFEAQ
indole-3-acetonitrile, 4-methoxyindole-3-acetonitrile, 4-methoxyindole-3-
carboxyaldehyde©] &#3}3L, indole-3-acetonitrilee] YEZ 3 wWolgQl 1-

nitrosoindole-3-acetonitrile®] & <¢1(Wakabayashi 5, 1985b,c, 1986, 1987)%
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2 9t} o2 %okelA NDMA, NDEA, NDPA, nitrosocarbamate, nitroso—
1

A :
—\M—A‘Ak—ﬁ‘\‘l.__l B

il

Fig. 29. GC-TEA chromatograms of internal standard(A), fermented
anchovy sauce(B) and Chinese cabbage(C).
1, internal standard(NDiBA).

—

20.65

19.58

Bl cabbage
. E=3 salted-cabbage

= 152
E 1397
[ ]
E
=
K-
ut
[~
8
Q
o

o] 10 20 30 40 50
Volatile nitrosamine (ug/kg)

Fig. 30. Distribution of nitrosamines with retention time in
cabbage and salted cabbage.
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diethanolamine ¥ J2 %&$] nitrosamine(Hathaway, 1989; Oliver, 1981;
Probat, 1981; Richard %, 1982; Wigfield%} Lanouette, 1985; Zweig 5,
1980)e] TR Ut} ol FA WFolM 2 FH/ nitrosamine®] FE €
AE A #AY ol FXHAD Foolut 2 dAEFE] FR{UAY
Ee 2 AR T 9F 290 AN Aoz HAEHUG

(2) N-Nitrosamine®2| 3}

A %4 % nitrosamined ¥ W3l Fig. 313 2ot £4 Fol iy
9| nitrosamine F ug/kg FELZ AE2HULY, LE nitrosamineE L
HE 2Vl dgez FEHJSU, LH SFFEU FHI) Brde FY
< QY. AE FH HETFY A$ retention time(RT) 20.6580] et
¢ nitrosamine °]9lole 25 WA 134974X A& Fistirt ¢E 27Y4
ot FUET. A A7 AA AMEY FeE dETYgE ¢ nFgew
HEHL e AL AYste dF£ 9 nitrosamineEo] LA 198 3F
22 5d7HA F43] F7H3T7L 2 o) F thA] 997 BAasdos, ¢E
9UF-E &utE] Fokstd EwAY 37 d4e 2o £3 RT 6349
865914 %€ nitrosamine THE Ao uldte] WA E7)o] XA H
b AT RRAA ¥ §FE JEAY. olgde ¥WAR d=zF
AME o] ¥ F79 nitrosamine °]9o] RT 1037414 H2& ¥ nitrosamine
o] ¥& #Fo=2 HEY w4, AA AEFoMHE RT 109094 #2 9
nitrosamine o] EA YEld AL ¢ Bo|F FAYt} ol ujdo
A3 1A RT 10.379 nitrosamine®] X @3] o3t 24gak ¥
Alel A 2¢ RT 10909 nitrosamine® BA4% A A A} s A
o2 FASY, o€ A3 AE BAY dsME A7V oz A
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2 A oMY TH X7 BT 574 @Y HEIG AL wiFd
Z783 = nitrosamineE o] #lF Fo AR EAstx e HER C,
B -carotene, AE3FE 4 FF SFEF F(Hwang 5, 1990, w3t H,
1994; ¥ %, 1991; Suzuki®} Iwai, 1984)°l 95t HasE= Aoz A7ty
o, 2R 19 °)F FH3] Frhsle olfre 2&E X7 B3 Bacillus%
9 ATE(ZF, 1991 2 F, 1990)ol o3 HA AxA Hstd AR &
Aste obWIF(H, 1982 H 5, 1984b)s} wlFo] EAslE AAY EE o}
AEHe wgE& X (Calmels &, 1987 Collins-Thompson %, 1972;
Leach &, 1987)% 924 nitrosamine®] A4 (Calmels %, 1984)8 Ro=
AZrETh o] ol TA] FAade A& VA A7 AFoz sty Aa

50 1 @R 318 505 P
4 RT 52 B RT 525
& AT 6N A RT %
¥ RT 86 ¥ RT 85
Awq ‘ RTH.Y Aw _’ RT10.37
3 v & RTHN o & RT1030
X . RTN £ 4
F | ) RT 1357
g B RTUN g Lol ¥ B RTUR
o an I - RT158 - A RTSE
c 301 RT16.% e
: I ¥ = ¥ RTUY
£ i 4 RTiEN g 4 4 RTU®
i bEiT AL
2 I 2
;
> >

0 6 12 18 24
Fermentation time{days) Fermentation time{days)

Fig. 31. Changes in nitrosamines during Kimchi fermentation.
Left : without sauce; right : with sauce.
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7 AAS ] WA fAFEol BR(X, 1991 ¥ F, 1990)3t4 o] #A
Zol o nitrosamine®] FE Aoz #%3s57] WE(Hosono &, 1990b)3!
Aoz RZEc). §¥ Morotomi® Matai(1986)= FWv|BEH} L aaseis
Wb A<l hetrocyclic amineg &% 4 7] WE nitrosamines] A4
Al #Ho] gtk 343, Shahani(1983) B FF9 lactobacilliz} 2
44 nitrosamined ¥#HE F Ut 3L, Hosono F(1990b)=E it
#FE°] nitrosamined] 938 FEHE EXWlAAE AHE F UAdx 3
Act olg @ AAeH} A £4 F719 nitrosamine FFol F2E A
o2 }ZE. ol% tiA Y¥ nitrosamineo] WA 13YF-E 27Y7HA] &
A F7hste AL wRY A et f4ido] FAHN(Z, 199]1) HE=
2} wkgo] HAYS pHE F-&(Mirvish, 1970) &, L& ¥7|d o238 *F
HFse] 4337l AFste A7lol7] WEA(F, 1991, ¥ F, 1990), °J€
R FE 934 nitrosamine] AAV Aoz Aztdch

A w47 F EA 29 2H HFYY nitrosamine FFE Fig. 329 T
th. d& Z7]ol& RT 8658 AF YA RTAA AEH: 3le EE
nitrosamineE°] AZ FA7L dxFolA FFo] Ehou, TH Urde
32Y RTAA 2AHE ASE Adstnes 72 A2 A7 A 874 &
Fo|l ¥olxle YL BA. ole HiFd AF33 1Y nitrosamineo] ¥
AEH gQolu 7let & 2AEe g3t HE F AY gFEo| &
AR, 2& 7)o HFolEWA pHF AAdstgel @e} nitrosamineo] 34
g & JE AGF zHdo] Y= A nitrosamine®] 2ol HHE Aoz
gD 23y AR M 28H3 3= NDMAY NDEA(H 3, 1994b;
Park, 1996)= A3 A&HA Fod, 22 FF9 nitrosamineEe] A&
A HEHE Aoz Hol wjFd TFR3 YD FFoly o]g9 dALE
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Agol 9% ol FE AP P23 FHEH

At 0 day of fermeantation

HE Without sauce
E== With sauce

Retention time (min)
@
3!

5.25

3.18
r Y T T T T L4 v L Y 1
o 10 20 30 40 &0 60

Volatile nitrosamine (ug/kg)

1038 At 27 day of fermentation
= 183 HE Without sauce
E 1397 E== With sauce
g
2 1889
g s.05
8.34
(-4
3.18
r T : Y T v : 3 v T T Y 1
o 10 20 30 40 50 60

Volatile nitrosamine (ug/kg)

Fig. 32. Changes in nitrosamines at the initial and the final
days during Kimchi fermentation.

3) Z xlof A Nitrosamine 2 &

AAE 2 ARG 52 ALFY H/t a7HT A=H(,
1990b), AX e FARQ obAFALE A FFol 7] W& (Gangolli F,
1994; National Academy Science, 1981) S A IFANA APl o3 oA
Argol BAHD, AAFox DMAS TMA 59 oiF7 3oz &4
oA 5, 1976, =9k o), 1985). olWlFE pH 3~40A opAAFH wky

_81_



&t N-nitrosamineg A8 ¥ 4 ot (Mirvish, 1970). =& HAE L&,
%4 Fol pH 4 °lgt2 "olAA HE=2(FH ¥, 1984b), N-nitrosamine]
BAH7] & x£do] HY olF°] ANE seAol ¥ a3y B AF
o FAFAA g3t ¥ ¥x2 F&H1 = NDMAY NDEA
(#, 1982; 3 5, 1984b, 1994b; w3 H, 1992, 1994, 1996)< A3 AE A
ggou, & FF9 nitrosamineEo] FEHJULH, o8& wjFY AP
., 53 wWiFdA e RS AU

s Aua] dFAZ AAEHE FFE0]l THRY 7ol E1, AA
2 48 F/F FFEHX dAEZAE(Ames F, 1990; Pariza, 1992)¢] @2
H3 9t £3 w3 = indole-3-acetonitrile, 4-methoxyindole-3-aceto-
nitrile, 4-methoxyindole-3-carboxyaldehyde 9 UEZ3} diA}lE&do] &
A8 3L, indole-3-acetonitrile®] YEZ3} 27L& I-nitrosoindole-3-aceto-
nitrile(Wakabayashi &, 1985b,c, 1986, 1987)2 ¢ A2 U}t a2z F9
oA NDMA, NDEA, NDPA, nitrosocarbamate, nitrosodiethanolamine %
718} 98 FF9 nitrosamineE ol @A H 3 JtHHathaway, 1989; Oliver,
1981; Probat, 1981; Richard %, 1982; Wigfield®} Lanouette, 1985; Zweig
T, 1980). metA wiFelA o2 FF9] nitrosaminet] FEFE AL A
By Fol FEXHAAY Fgoldt I dAEFIEC] FFFAAY Ex 9,
A ol ¥ 2ol ARN7] HEQA Aoz AZHUG A= 48 4
ARG 44 T Ao], ALu R AL, X F HRE AxA G A
FTAH AHE AR Fol wet AAFY FAHFe] th2 1 (Woff9t Wassermann,
1972), £ Z2 A Eolgx HE sfAd et ALY FFo] ey gE
o (Neurath &, 1977, Woff%} Wassermann, 1972) ¢]A¢] A7 Z3}(1994b)
stE @8 98 ZF9 nitrosamine®] HE ¥ RLE #EHU
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Morotomi®} Matai(1986)= FWv]BEF L asei”’t hetrocyclic amineg

48 4+ Adv3 33, Shahani(1983)= U+ lactobacilli’t nitrosamine
& ¥ & dd 3A9e9, Hosono 5(19%0a)S FAHFe] nitrosamine
o o frEHE EJHYEE AHT & At FAeH, g9 1
Z2 B 9 #4F2 nitrosamine B4 JA g #-bo] e AeE @ddH

o =

olg3 #Ysd & AFAAM HA £A F719 nitrosamine o] FA 3}
WD Reg Azdd,

¥ 7Ax #™¥ A FNA N-nitrosamine B0 T B AFES°] 9
Ao (A, 1982, 1995, 7 &, 1984b, 1990, 1994b; A} 2, 1993; Kim F,
1985; 44 &, 1982; Sung %, 1991), o]€°] t& EHEH} & #& 77+
29 717d g FAHez A7 Asle gon, &3] wFd EAste
G ol EAstE ollFS FE 83 N-nitrosamineo] 4F4
g Aozt FAdI & #oln, 2 7ITE WHUAE X3 U4 =
A oo old ¥4 8 nitrosamineF BAAH AP sty
2ok FgHoln AAFL @77t olFoiAct ¥ Aoz AzZtErh



5. dAe M= FEH29 (F)sdolad

1) 5% 8

AA s A2 HEE FTHRFAE)SG ABET2 23 289 2¥E #
Fh F25€E FAY ZAE Table 79 Ytk 25482 & 5%
Bo] & FEEET %Y & FEEY BY 139 AZE A
EE ANEAM FEFEo] 10% odolRen, Ms-A, XA, AA, WF,
AF, AT MR FEFEC] =4 AV FEE9 B AX, wWF, 9
AR, MA+A, 2F, B, vis €HME FEFE] BUoH, B3 vlsg
dge2 F2T 3¢ FEFE] oFF @A U, ot visd &A
st Hd AEo] deged o FH - $n3AY) WELz FAHLY

Table 7. Soluble solids and extraction yields of water and
ethanol extracts from ingredients of Kimchi'

» Soluble solid(mg/mé) Extraction yield(%)
Material

Water Ethanol Water Ethanol

Chinese cabbage Kimchi 79 6.6 11.94 9.89
Chinese cabbage 2.1 18 1114 9.7
Red pepper powder 99 52 5.04 2.64
Ginger 23 1.2 320 1.63
Garlic 245 1.6 13.14 0.88
Fermented shrimp sauce 26.1 6.1 15.61 3.4
Fermented anchovy sauce 268 14.0 13.83 6.99

' Mean of triplicate experiments.
2 Fifty gram of materials except red pepper powder(25g) were used for extraction.

2) 4dYHof oiE sScivioldY
A7 gyel Alge] Ed¥el 4O XE 9% AW d3d 2
At HA A5 BHPAELE BEH dE¥gE 2 U °E 045m
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membrane filter2 o #3tAY autoclavedld TYFNEFE S
typhimurium TA9BZ 3-8 & streptomycin ¢]&4 SD5109] 10°¥] 3]4 oz}
S. typhimurium TA100& A EFFE 39 spot testES ¥ Z 3+ Table 8
% 9ol JeEtiAch. SD510CIA & A, vts, 4¢3, BAAY E3 deE
FZ2EA Ed¥o|dA JAAHJYLH, AHoz AT A7)
A AEg EdRojdAol EUtHTable 8). §3] vt 7t @
EFFEAA Eddoldde] A dekeH, ol tddez A% ¢
3 AEESY BAHE A(Mizuno &, 1987, Ohara, 1983)0] 7|1 He
2 FAHAY. deta HF vis FY FARE HY F A F
AL 7t ske AL vlEA A Rt Ag FA] ¥ 9¥E F= AL
2 gdyUT
Table 8. Mutagenicity against membrane filter- and autoclave-sterilized

extracts' from Kimchi and its ingredients with distilled water
and ethyl alcohol in spot test using SD510 strains?

Revertants per plate

Material Distilled water Ethyl alcohol
Filter Autoclave Filter Autoclave

Positive controi® 591
Chinese cabbage Kimchi 35 116 62 76
Chinese cabbage 0 9 0 0
Red pepper powder 0 0 0 0
Ginger 0 0 0 0
Garlic 34 103 52 "
Fermented shrimp sauce 52 60 50 80
Fermented anchovy sauce 56 99 54 93

Spontaneous revertants(negative control) are subtracted.

Negative control : 50u£ of distiled water onto 10ma paper disc.

' Extracted for 20hrs by Distilled water and 3hrs by ethyl alcohol at 40TC.
2 SD510 added 1008 of 10°-fold diluted strains.

® Positive control : 5048 of 4NQO(1.0ug/me) onto 10mn paper disc.



FE TAIOAAM = & 3289 3¢ 43¢ X, vhe, AA, 24A F
e dEMT sddoldde] AAHULH, e FEEAME A
A FE2E AYstas edWol9de] AAHA Foh 2y gtardE
& XS A AR FEEANE A3 AR F5E8L AW RE
MEAAN EdMo] &go] AAHA Asgkon] EF A XA vldo
RE SN UA S BT 58 FAR FEHEL o siqHatel
BARe] EQolY ol A YehHATHTable 9). oA o2 Mo} 7}ghat
T A+ TALOANAN EFRYE FEY & Yt BAS dd 93
GaHE Aoz AL
Table 9. Mutagenicity against membarene filter- and autoclave-sterilized

extracts' from Kimchi and its ingredients with distilled water
and ethyl alcohol in spot test using TA100 strains

Revertants per plate

‘Material Distilled water Ethyl alcohol
Filter Autoclave Filter Autoclave

Positive control® 376
Chinese cabbage Kimchi 70 16 16 0
Chinese cabbage 13 4 3 0
Red pepper powder 25 5 0 0
Ginger 12 0 4 0
Garlic 69 40 43 31
Fermented shrimp sauce 65 48 75 60
Fermented anchovy sauce 148 96 185 85

Spontaneous revertants(negative control) are subtracted.

Negalive control : 50 of distiled water onto 10mn paper disc.

! Extracted for 20hrs by Distilled water and 3hrs by ethyl alcohol at 40°C.
2 Positive control © 5048 of 4NQO(1 Oug/n) onto 10mm paper disc.
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SD510 #59 10°¥) 443 TAI0 #F& AFFF2 3te] FEgol
ety HX g A A7 FEEN Y EJWIUAPE A Adge
Table 103 & AX ¢ A2 Ag FFEL SD5103% TAL0091A A=A, vt
=, A, AR £ dEgE FFEA oY SNy IAHIA
ou, WiF nEIME, A FEES AAHA gston, gAHoz B F
Z2E0 AdEgE FEE v Sd¥oldAo] T B FEEC] dE
& FEEA v EQWolHUAe] L AL FEA HEEC] EAQWlY
el o ge] 7143y qEojzta @At 2y Bo|dA vty F
ZEAQA g8l el UYgUR e, o)dY dFdA vlEe XE4

Table 10. Mutagenicity against extracts' from Kimchi and ingredients with
distilled water and ethy! aicohol in plate test using SD510? and

TA100 strains
revertants per plate
Material SD510 TA100
D.W EOH D.W EOH

Positive controf® 567 284
Chinese cabbage Kimchi 129 122 127 61
Chinese cabbage 60 25 8 0
Red pepper powder 47 19 44 0
Ginger 70 4 6 6
Garlic 175 150 113 46
Fermented shrimp sauce 266 153 209 95
Fermented anchovy sauce 251 226 172 123

Spontaneous revertants(negative control) are subtracted.

Negative control added 100x¢ of distilled water per plate.

' Extracted for 20hrs by Distilled water and 3hrs by ethyl alcohol at 40C.
2 SD510 added 10042 of 10P-fold diluted strains.

¥ Positive control added 100x¢ of 4NQO(1ug/né) per plate.
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HEo] Eddol AAZE(Kim F, 191 ¥ F, 19D FIAE AFAA
Z&(Dipaolo®} Carruthers, 1960; Weisberger$} Pensky, 1958, <3 3,
1990)0] Ytk HaekE v AREA, Ay £, AF AA T 24
ol ANY ez AZAHAUL FI A¢+AH XA FEEL SD5IOR}
TALOON A 25 ¥ EdRo|dd e YEhlo o&2 vuy Zd &4
Hol FAEAL FH3T e Ao $dEY. Kim F(1985)% Kim
Hotchiss(1994)€ A3, AR A7} A4 NDMAZE 4€d 3sl=
d, & dFANE AEFAA o)t e EFo] BAHY] HE] £
2ol A YedEe Aoz AGHJYH.

4) FEE skofl g sgto|AHY

Pugol & SD510 #F9 10%8 A <dx TAI0 FFlA A 2
A FE2EY AR} B3 d@E FEEY ¢ FH @& EA¥olY9A
& Table 119 YetHAT HX] FEELS SD5I0IAE 100t T &
dwiolgdAo] 71 ERou TAIWAME FE2E9 ¥ F7HAY g
Eddol g4l F7stAT. vie FEEL SD5I0YA e FAFE FIHA
ol we} revertants®] F7F F7tE ¥HH, TAI0A & 1004 T8 W&
713o 2 3o Ed¥old o] FAHAY. ZE FEFELS FATF BA
glo] F&E9 g F/HAAC we Ed¥old o] FUEAL AFE
ME Ed¥oldA o] W3t ol AARFH ARE FF3A AFE
Ao EdRoldYE HEd}ES Aol ozl AZdd. AvAHo=
TAI00E.© SD510& Ah&3te ¢l EddojgAe]l A Yyepth
SD510€ AH&3te 45 A AL dEE FFE4 vdoq & F&
BoA, vted AL & FEFEY HF AdEE FEFEANA YUFHoz
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EdRiolddol ot ¥ TAI0A = A¥E ZE A8Y & FFE
i E@Wolddoel JAFHYLY AL FEHEAME AR FEES
Astne SdWolEHE IARY AxY S YA = U &3
ARG AR FE2ES HE FEE vistq Sd¥o|dA ol A YE

Table 11. Mutagenicity against extracts' from Kimchi and ingredients with
distilled water and ethyl alcohol in plate test using SD510? and
TA100 strains

Revertants per plate

Amount
Material added SD510 TA100
(utlplate) v gon DW  EOH
Positive control® 629 32
50 90 — 49 —
Chinese cabbage Kimchi 100 129 20 102 58
150 231 43 73 —
50 121 126 46 —
100 158 163 99 21
Garlic
150 168 230 41 34
200 179 SN — —
25 89 B 30 —
50 141 123 94 —
Fermented shrimp sauce
100 252 148 182 34
150 306 169 189 55
25 119 — 47 —_
50 165 152 104 —
Fermented anchovy sauce
100 242 235 198 161
150 291 459 252 237

Spontaneous revertants(negative control) are subtracted.

Negative control added 100x£ of distiled water per plate.

' Extracted for 20hrs by Distilled water and 3hrs by ethyl alcohol at 40TC.
? SD510 added 10042 of 10P~fold diluted strains.

* Positive control added 100x€ of 4NQO(1ug/me) per plate.
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AL ol FARENES YRR e AF NP JEQASE FES}
o|Fo Aol & Aoz AZHYLY. B =4 dge FEEL vad B
W SD510914 vt} 3 $& AJsme SD51001Y TAIONA dgg 3
28 v E FEFES0 F O ¥ QMUY L YEHUYE Roz 1
b AX MBS g EQ¥o] FHL F2 584 BAES 9§ o=
BEHAY 2 AXe B L @ FHE0 QoYL ntew
A2 RH e 2oz dagden, o5 33 Qo] §HER
s R3e ez HgE.

5 23 oletE FEE9 (F)Eoidiolgy

AA % 2 A8 FFEEC] ANQOY 9 FEHE EQW|UY L oA
EE A ARE HES] A8t ANQOY 3 FEHE EdWol
¥4 & FAY dose-response TAHE Fig. 33% Zth 4NQO9 o8 fx=
Mold4de TAI0RT SD51091M £%k3, H1 EAdo|dAe
TA100% SD510901 4 2t} plated 2545 504010 2L}, o] ¥5 o] Aol A
T ANQOY #Fo iy AEEHoZ gt SdwolYAo] AL}
wety £ A7olNE AP4e ol 5t colony $7F 200~500 Abe]
A Rx = plated 1ugE AAFALH, o] FEo|A SD510% TAIN0
TTE AHEste] PR AR F2 8] ANQOY I8 FEHE EdW YA
o A BE 221 AHE Ak

HAA AR & R AEE 280 ANQOY % FEHE Edwold
88 A Ex £33 RE #As}s] 9ste] SD510% TAL0 F3E A}
3 lug/plates] 4NQOS 93 FEsE BddolUN e FAW A
Table 12¢} 2},

i
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Revertats per plate

0o 1 2 3 4 5 6 7 8 9 10
4NQO(ug/plate)
Fig. 33. Dose-response for 4ANQO in SD510 and TA100 strains.

SDS10°1A 4NQO°l 3 fEHE Eduol94 L AXNY ALF 228
oA g3 AA FsHo wWFG A4F FEEANE (HEAWIYA )
AR SR, XS vls FFELS AU, SolsA iy =
22L& AA2E EdWIU4 S YEUIIE S1(Tables 8~11), 4NQOS]
I8 FEHE QU JAIE B Bo)d AL MY
B3 SD510%1A 9] EAdMolA £ AT B 2ZE0] g 2B
Wi ok =3, A, XA, AA M2 2o, A4 AP u
7HE, vhe €42 2R wE TAIQANE 25712 22858 A8 2
T AR FFEEL EQN0lUNE W3 AR, WM oA, XA
TEES W ARIt Utk 53 SDSI0ME EAMo|dER w )
UMD W3 FEEANM e 22 ARE, 183 nlE FZEAE o
3 EAE YEhd AL Eold dNoldTt oy A F3s} ANQOU

l
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AEFH A2 3 FeHe s AT FFHE AAA HAME
o @& A7t gastees 449 dyHoR E FEEL €S FF
Zo u]3lo 4NQOO 93 fFrEHe EdWlUAEE o A FAUd= R
o2 Hol o] FEEJ i EdMolgdL FWse AL £E4 A
2olgt #uHt 2y & A7 AHEd AEE FY FETE Y=

g Aol ofyet, & %9 F& ARG FEE FEE dE
Hl 2 A, o539 (BEFMo|dYo] ¥ F&S AE vagds AL

229 F3u.

Table 12. Effect for 4NQO-induced mutations of extracts' from Kimchi
and its ingredients with distilied water and ethyl alcohol in
plate test using SD510° and TA100 strains

Revertants per plate

Material SD510 TA100

DW EOH DW EOH

Positive control 543 394
Chinese cabbage Kimchi 802(+47.7) — 736(+35.5)  754(+91.4) 770(+95.4)

Chinese cabbage 466(—14.2) 560( +3.1) 557(+414) 682(+73.1)
Red pepper powder 158(—709) 152(-72.0) 457(+16.0) 406( +3.1)
Ginger 507(+10.0) 519( —4.4) 525(+333) 487(+236)
Garlic 319(-41.3) 222(—-59.1) 516(+31.0) 496(+25.9)

Fermented shrimp sauce  1017(+87.3) 624(+14.9) 564(+432) 562(+42.6)
Fermented anchovy sauce 793(+46.0) 582( +7.2) 595(+510) 573(+454)

Spontaneous revertants(negative control) are subtracted.

Negative control : distilled water; Positive control : 4NQO(1ug/me).

+, acceleration; —, inhibition.

' Extracted for 20hrs by Distilled water and 3hrs by ethyl aicoho! at 40TC.
2 SD510 added 10048 of 10°-fold diluted strains.
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(20 ¢ 1) Distilled water|

Picture 3. Spot test for distilled water extracts from fermented
anchovy sauce in TA100.

Picture 4. Spot test for Chinese cabbage Kimchi in SD510.
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6) X AR FE29 (ghH=scdolad ¥

st [aQ HeEeq), WS, dulF, B2EY FoA ¢AHIT 3l
¥+, isothiocyanatest}t tryptophan®. 2% H HFE5H3=, indole-3-carbinol %9
indole FEAMES APAY G AFoNA 318 SGEAS A BT
‘AWE ZHChung %, 1992, 1993; Pereira$} Khoury, 1991; Wattenberg <}
Loub, 1978). 18]y} B FHY A 4FA g 19 tAEA S| 8
A A= 3tHAmes T, 1990). olEL & F < "AEEY Hslol o
& Wo] A%g st A7 8 54 (Pariza, 1992)& AYA| L, old F -0
T 54 %2 iAol e Aoz dEAn i Ames F, 1990).
Wakabayashi %(1985a)2 d&9 A sjFo] digt Ao MM wjF
4 4% wiFe B FEEL WMoY YUNSU NOE Astd WHold
g Jehdiddn e, TAI FFA 4% wiFrdes AT W
F9 B F&E0] HojdAe] £A Uetsten, 3719 indole #FE] W
4& JYEZHANY F e ATEZYE FHIAY ol HYELS
indole-3-acetonitrile, 4-methoxyindole-3-acetonitrile®} 4-methoxyindole
-3-carboxyaldehyded o] #9215 1 31(Wakabayashi %, 1985b), ©] FolA
indole-3-acetonitrilec] Y E=Z3td wWolY& l-nitrosoindole-3-acetonitrile
2 FAHAJHWakabayashi T, 1985b, 1986, 1987). 2|3t & FolA]
nitrosocarbamate, nitrosodiethanolamine ¥ 7)€} & 2] %9 nitrosamine
(Hathaway, 1989; Oliver, 1981; Richard &, 1982; Probat, 1981; Wigfield%}
Lanouette, 1985; Zweig %, 1980)°] &A= 3z it}

Yoshida &(1984)& AAHE vis F29 vise ¢3& F2EE in vivo
& in vitrodl A A8 A} Ames testol Al EAWol Aol BFAHA FE
9 3t 3L, Takemura®} Shimizu(1978)9} Kada 5(1978b)& Al widh
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micronucleus test® Chinese hamster embryo®l]A19] CHE testdlAE ¢
Mol i Aste AR FAhoy ATEAo] gadet st w9
Qe AEWE /AR AYE Ames test(Takemura®t Shimizu, 1978;
Kada &, 1978a)¢} Drosophila test(Abraham3} Kesavan, 1983)o] A= %A
AHE dUdE B3k Ut vhee 9g 2 Bud FAMd BF 28
< YoM LA AA . Koch$} Juger(1988)0] 93w v
T AZXEAM AHFF A Fo] HAH REF}Y 4L e vFY
TEY THER o188 ¥ ddx &g A $199DFH ¥ F(1991)
Salmonella ¥4 ©]83t oz EdWoldEd U vty F2E9
duo] 3 FHMES AY AHARE VI Uge F2ERy L
EEXE T 84 FFERD FE Ad 4L UYgRen o
M FEdo] 8ol £ methyl linolateE 31 8719 I3gE
23ttt ¥ Hwang §(1990)% &3 $(1990) o2 GAX v
% sarcoma-180g °ol8¥ APlA viee HgoHz 3227 dmg 2
FEo] ¢ 27 Ada s en ¥ SAPDL wiE YL 22E
9] obFEA B3 MNNGo| did gEdde] 538 Jehydn 558
A A Al w2t ol F 5 Bl dig EdMo 2 oA ARt e
o ER HF4 £Y E22XE EYoA o 2 Bado 48 A &
HE #H3AY vhE9 dially thiosulfinate= B)EHY B, £ 3 g #
€& AU AMelA F57 wED FY thiaminased L W= 97
Wl thiamin®] MW o] 8& ¥ Foh(Fujiwara ¥, 1955). vhs& 7H9)
microsome H4:7¢ @3} Foste] 1Y EQWo] BIL ¥E =dn
oleoZ HEHE A& WASAY 7 WA glutathione S-transferasest
SH ¥ S}EEE F7/HNZPo2M HF Edvo) 2L vEY 23E

T iR
"

B
i)

e e o

Fe

o
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2 A@AIeY Jlqdte Aoz FAHHIT U, 191). vt HEA
o] e 284 EFEZ FAHR UK F, 1991). ¢] EAL AAH
© 2 methyl linolate2 FASAH(H, 1991). 9 linoleic acides FEAW
o] &< Zgo] e Aoz LA YA(Hayatsu 5, 1981; Siegel
e, 1987), % vt ¥4 AL allicing ¥IFT % J3}EFH linoleic
acidAl €2 Fol 98 deue ez A1 gig( F, 1991).

e FF ¥oldAe] glthE H 3 (Buchanan ¥, 1981)71 & wt
|, BlolgAe] e B3 x ¢t} (Nagabhusan® Bhide, 1985). Namiki 5
(1984) otddgoz A nForM Wolddo] YUY AANZE
Holddoe] ATty B st Toth 5(1984)L capsaicin® Ames assay
AN RS FE=2 Woldd & YehiReH, 1%74A HAHAZ BFH ) 249
Ao @2 & adenocarcinoma) FHE ¥t 343, Muralidhara
¢} Narasimhamurthyl(1988)& serum morphology assay®} dominant-lethal
test€ o] &3to] H[WMol AN YL ¥R Hl Qi)

g H(1994)= HAAY FARQ #FolE Aarge] o] F85 U
Wil LEAAY Fol FAGe] olAAFoE AFH Aol Uew, o
otditgel A FolA FAHE 2F obvl} w$3le nitrosamined AA
g 7 3lojA LTFEA] 44" B AT Ao, ojAe AT
2(1982) ® A F(1984b, 1985 HAAF ALRE HIH RA A
NDMAZt &9 8ok 283 AX AR FolAM9 ofANYd §ae
+ R Aoz HIuHI b, WFdNE 8325 ~056ppm, ttsd @
7bFeME AEHA gon, 43 E 8% ~0420pm, 281 A
FrolA 225~41.0ppm WH(H, 191; I 5, 1984b, o] ¥, 1982; Park}
Cheigh, 1992)2 B 353 gt}



v. 2 <

Az £ FATEE o 2xExPCA wjgst= Fol Lactobacilli MRS
BA R oA ofAAHY A%, HX &A F nitrosamined] FF W3}
Salmonella typhimurium TA100%} S. typhumurium TA98] streyptomycin
o]EA SD510E AH&3te] A& HX ARZHH FHTY deg F
259 (FEd¥oldAd S A3y

LAAA 20F9 S Eestd 423 54& EA3 49, 65
Lactobacillus sake, 14%& Leuconostoc mesenteroidesZ %4 5 1t}

2. 150pg/mee] o}AAAD 4&A AFE 10TAAE 40% pltez e uk
A, LA E 433 =%k g 2x9 Frbd g @r| e vsd
24 BHE JErRASh F, 25TCAAE g 3d Fo 77~91.7%, 30 35
CTolMe WY 2ol 828~94.0%0°I2th. &3 LAB-DE 15T o] ol A o}
AN A2 37 M Ut LAB-DE A9Qg tE& Ax £y {27
< KCTC @5 &3 Hx¢ A3 E Yy, A2oe2 442 KCTC &
FEol vl QRolx & FYES HAu

3. 250ug/me 9] otAAIH diF 4AA AFE APE EE 22X 9944
L. plantarum, L. sake, L. mesenteroides A2 ¥, 12 LAFS
¥ttt 53] L plantarum TFEL 2t x4 vl z7)¢] o}ANF S
W2® £ASET 0CAA L plantarum CTFMOL03& T%ES] obdat
dol Mz EHHoZ LAY, 3T WA o]Ethd jRES] ofAA
4& 2AANAH

4. A LE F 13%F9 v F9Q nitrosamineo] FEHULY, A EAA &
3 ¥2AH = NDMAU NDEALS HEHA FUh o]8& F2 ujFoA,



dF 22 AN fFAHAT. PA ¢E 27)olE ZE nitrosamineE ¢
ZaHen, 48 Br]d = 45 nitrosamineo] WF F7FE At

5. A Wel AR EA¥oHUA v J¥E FEHI] 3
spot testel] 9Jste] FEAWIUYE HAT A3, SD510AAE 2HF7
e & A9t A FeEgd s2oq, £33 AAY wEY FHF
FEEL T eR % 9] o ¥Y, TAI0NAME T¢AES
3he A dEd FEEY EQWYAE HaAUE 9ol AR,
AR AR FEES EQWIYE L 2ANAL

6. HA Aol g3 FEHE d¥UAH L AA, vE, A3 € |
AR FHRTG AEE FEEAA EdWolUMo] AAHULY, FHF
FEEO JdEgs FZE vdto AU ] ESUTh 53] FALER Y
U ARG XA FE2ES U2 A v ¥}hd

7. AA As FEE0] ANQOY U (FEdHolYAEE AP A,
SD510A A 7bF¢ vhy F&E0 A A7 oy, AM$A, FX
A, A F2EL FIANZHLY, wWiFg 47 FFEL AdY £ 2y}
it WA, TAIOAANE LE7HE F2ES Ad 2 A8J 499
ol E FAHLH, B3 wWiF FEFEAA A AN Auyes
FHRT FEE0 dEE FEFEC HE & EdWol9A4 o] YEUE A
2 Hol HA AR FZFEY EQWLN S FAs e EALE F44 A4
To2 FAHAUL
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