J. Korean Soc. Food Nutr.
21(1), 109~116 (1992)

HEEDEE S EE

Kimchi and Nitrosamines

Kun-Young Park' and Hong-Sik Cheigh

Dept. of Food Science and Nutrition, Pusan National University, Pusan 609-735, Korea

Abstract

Kimchi is a very popular traditional fermented vegetable in Korea, however, contaminations of
NOs3, NO:2 and nitrosamines in Kimchi were suspected. In this review, ingredients used in
manufacturing Kimchi, kinds of Kimchi, microorganisms involved the fermentation and
nutritional values of Kimchi are introduced. The quantitated levels of NOs, NO: and secondary
amines in the ingredients of Kimchi, and the changes of the contents of NOs, NO: and nitro-
samines during Kimchi fermentation were shown. The level of NOs during Kimchi fermentation
reduced greatly, and the content of NO: was also trace amounts. NDMA is a major nitrosamine
found in Kimchi, but the levels were trace or not detected.
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o] ANA FFS 700~800ppm? 2.2 FFE Erh
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Ao X EFL Lact plantarum, Lact. brevis, Ped-
iococcus cerevisiae, Leuconostoc mesenteroides, St. fae-
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FAHE = niroso FFEA HFgm g 2w
NO:= kAol 23 F471 2 "gug A 4
o HelMEs NO##Fol ¥, 99 pH7t o
(pH>5) "l EC] NO:& SUAA NO: Fol ®opA|
3 o NO» %o HojAth olgA Wokzl NO:
= pH7} FHB3A golx NAE FASA Hih &
ko] AFAHA dlelEtnr FEHHEU? oe
e Y23 FHAEE dovle ¥9lo] HY o
Z70] AU ATE-e Bol AFASH NOsE
NO:Z2 893 H3 ¥ & N-nitroso SHFES 7
eo.»

NAE AUdia F4dd & Qo FHFTERL
o2 opF9 amides? NO:0]t}h 2 NAE NaNO:$
27 oblo] A ZA (A pH=3. 4N BHE F
glt}. o] ZZolA FQ nitrosating agents nitrous
acid9 anhydride €1 NeOsolt}h. thi-Ho] 27 ofdlo]
NeOsT} A 88l £5es Ne:¥A dx2c d
A =gt} Nitrous acid®] 2 molese] N2039] 1 mole
S AastEd AFRH 7] W&o wkS- kinetic NO-
FEd 9&Esie 23 S B F,

2HNO2 & N20:+ Hz0

ReNH* =RNH+H*

R:NH+N205—R:NNO+HNO2

Rate=K (R:NH) (HNO2)? g2tz g4glch @

NO2¢}t ol F 7tel VERAZE-S 4Hg3telA
doupA gt HFe Zujyt led FA4 2 47l
dAx = MPHATh 2, formaldehyde, chloral®L ald-
ehyde®, AWAlT 2 dee, g, Auge ¢
24 OHVE Ze B24e &v zgo] Ythn ¢
=

ol2| &8 NASl A& WAF:= M F& WY

rlo



12 CEEREE 2

WHEEEY FEE HAdA Ty ZaATE A
olth. 71 ®ol €33 NA A A HlEl
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tumor®] inductions A#MEHAX = EFch® FoE
NA B4 A#A 2+ gallic acid, sodium (bi) sulfate,
tannic acid®} cystein®} 2-mercaptoethanol, NADH %
ot} %7 o] u} gallic acide pH 394& vlgdl C
wot Agfsdol #A AP a -tocopherol™ BIEFD
Ce} o] Zrg3pd vlEl] C ©EHT} 4 A3 5ol
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BFAE EAEY 2709 vE ¥AH8 N-nitroso g
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A9 2AHHRA e Aoz Addch
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st e M3 7.0ppm, 2FIIF 33.7, vHE 3.5,
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712 4 RAAFEA i FHH Sdoh

AXNE FPALH NO:x= AuiFdr S3E R
o d2ZAXE 68%, RBAAXNE 57%=2 FA2HEU
9 Fig. 1014 E%o] NO:ZFHS 2FE 2714 g3 H

®—@ Control Kimchi

A4 Anchovy added Kimchi
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Fig. 1. Changes in nitrate content in control Kim-
chi and anchovy added Kimchi during fer-
mentation at 5°C. ¥
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A e 292ppmel Y=t 650 (5CHA FE) e
102ppm e 2 ZAagon AZZAXE 300ppmol A
139ppm o2 Fr2etch 47 BEDAXF NOsk
Fax7ld 27ppm (L0134 A]) ~170ppm (T2 7)) 2 2t
AR A ] NOsFHFET vtom AAHoz =45
71l = FrAastg i Bastgoh

HA 574 713 NOs FF2 260~4%0ppmel Az
&4 3FAe HaFos APy A7), S
A, EFAXE FFAF 410, 1175, 1056ppm ©|A
e 249F 247} 162, 528, 452ppm o2 FHAIIA o
¥ AEE AXNFFA HUlEHE BIE NOsw &
ALF A% Fasdcn gt E A0S AR
AXNF 10F94 NO:FZFE SFHed L ¥
35~92ppme| RAth. olH I NO: #&: dde HA=
A ngEoly HAEEE FE 9 NOs reductase
g4 27t qEolgta A4Ect o
T A £4F NO: FFdstE 29 gz
WE 130 0. lppmo R AT Zrlelgn 5%
L.éppme 2 HuAE Jehlidx 659 0.5ppm
o2 oA ZrastA. ARAAAME BT B
€ Bgon 30 0 6ppm’ o2 A H U Fig. 2).
o]} £9E £4 ZJV|dAE NO:E Z23E & YA
Ak &4 Frlde dEEHA gt sidon A
o AAF 10% 2 A ZBAANA NO: FFe 0.

|

¥
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2.4}

20|l & —A Anchovy added Kimchi

&0 Control Kimchi

1.6F

12¢

NITRITE, ppm

FERMENTATION PERIOD, week

Fig. 2. Changes in nitrite content in control Kimchi
and anchovy added Kimchi during ferment-
ation at 5°C.”

25~0. 68ppm™» 0.2 FFH A AN T A HEH
A gtim Pt NO» #@30] ta w4 3 €
BAS$E A%, WFHA, dFHAAAAN 374
Ippm® & Hyako] (.98(L0lZA]) ~7. lppm (M5
A C)wolY el SAdstd Aert FvlEd dFE
2499vn sdu. v FHI AAELS N0
29t NO:9) HEF BHHA #AZ AEHA
I3 238 NOFol 4338 Hon iy &4
= Holth <]HE NS &4 AAA W ¥
el co A Egelas 4Z4=EY, pH 58 TAR
a1 olatdl e NOF 4 E7] w&olw, pH A3}
2 =34 HAFEY FgRwolmFe & NO:9
AA% &7 BmE A4 ZAMdA NO:E ohvliita
whedte] AavtAE AANIE 52 294 23

52

el 2 ofulEe AZAAAL BY =
A 271 4 Frtett 4714 3.3~4. 2ppm
oller Frldle FAFAR WEAAANE 0.4~
0.6ppmo2 ZAHATH® o F& HAAR A
0.53~0.55ppme| 25 otflo} &% HEHRTLEA
At g UL AZAR {4F 27 MFEFE
DMA) 7} R3] &8t &4 60d F& 20~
25ppm HAEHJYTT H3u3thch 28 ofWe F2
RAAFE HA7leH FIUbSARE At AR E 2
#apol miws) Re Ro AzEch

AR 4% AP" UERDM
A2EA Pl v 3 F=Aed "% ND-
MAZ} ZAZE9em NPYR# NDEAE A& HEH
A gsgkth AT dF ZFE B9 (Table 1)
NDMAE 2# 3F7HAe HAHA g%en =4
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=
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Table 1. Changes in the contents of N-nitrosodim-
ethylamine during Kimchi fermentation

at 5°C* (unit : ppb)
Fermentation Control Anchovy
time (week) Kimechi added Kimchi
0 ND** ND
1 ND ND
2 ND ND
3 ND ND
4 ND' 0.010
5 0.016 0.028
6 0.022 0.044

* See the reference number 5
** Not detected
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L7l vF AEHI 6F TR AZAXAA H2
F 0.044ppb7}t HEHAE Bolth? a4y o] F
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A 25943t S4AZA S W 0. 15ppme] NDMAZY A&
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AEE Ames EQHo] Y (rat $9, hamster S9
o] &) 3t A2t NDMAZF UeEld & sls Edvel
Fdde AF FFEA Gty

xR ARl () gt 7Hsy

it
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Ko Apge] HT-29 23% AEe) 43E 2A A
Hate AT JAhY adx oY) AZRIE ¥
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