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N-Nitrosamine of Marketing Radish Kimchi
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Abstract

A total of 18 marketing radish kimchi samples, 7 species of kakdugi, 6 species of chonggak kimchi
and 5 species of dongchimi were analyzed for their N-nitrosamine levels by gas chromatography—
thermal energy analyzer(GC-TEA). N-nitrosodimethylamine(NDMA) was the only volatile N-nitr-
osamine found in this study and was positive in all collected samples. The average amount of NDMA
for kakdugi, chonggak kimchi and dongchimi were 22.9, 13.7 and 23.4ng/kg, and the range were 3.3~
359, 2.6~50.6 and 4.5~65.1ng/kg, respectively. The range of pH for all samples were 3.6~54 and the
average recovery of internal standard(N-nitrosodipropylamine) were 82.0%. NDMA amounts were highest
in chonggakkimch (50.61g/kg) and dongchimi(65.1ng/kg) among collected samples.
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trosodiethylamine(NDEA, 11.4ug/ml), N-nitrosodip-
ropylamine(NDPA, 6.22ug/ml), N-nitrosodibutylamine
(NDBA, 7.16ug/ml), N-nitrosopiperidine(NPIP, 8.25
ug/ml), N-nitrosopyrrolidine(NPYR, 6.83ug/ml), N-
nitrosomorpholine(NMOR, 10.3ug/ml) 759 Z&%
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2] GC-TEA®! F9}3}9] retention timeS B} 28} co-
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Sample 25g

Homogenize at 8,000 rpm for 5 min
Internal standard NDPA 1ml

2N Sulfamic acid in
Sulfuric acid 20ml

Distilled water 100ml

Steam distillate to ca 100ml

Dichloromethane extraction
(DCM 60mix3)

Dry in sodium sulfate anhydrous

Concentration to 4ml with K-D concentrator
in 60°C water bath

Concentration to Iml with N2 gas
GC-TEA analysis
Fig. 1. Scheme to analysis of N-nitrosamines in radish
kimchi.
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Table 1. GC-TEA condition for analysis of N—nitrosamine

Items Conditions
Instrument GC, Hewlett-Packard Model 58390A, TEA, Thermo Electron Corp., Model 543
Column 10ft X 2mm i.d. glass column

Packing material

Carrier gas & Flow rate He, 25ml/min

Oven temp. 140~170°C, at 5°C/min
Injector temp. 180°C

Pyrolizer temp. 550°C

Interface temp. 200°C

Analyzer pressure 1.9 torr

Chart speed 0.5cm/min

10% Carbowax 20M/80~100 mesh Chromosorb WHP
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Fig. 2. GC-TEA chromatogram of standard N-nitrosamine(A), marketing kakdugi(B) and UV light irradiated for

3.5hr from B(C).

(a: NDMA, b: NDEA, c¢: NDPA, d: NDBA, e: NPIP, f: NPYR, g: NMOR)

Table 2. The levels of N-nitrosamine in marketing
radish kimchi

Levels of Recovery

Sa:;me pH NDMA of NDPA Kinds
’ (ug/kg) (%)
A-1 4.2 195 61.7  Kakdugi
A-2 41 20.2 64.2  Kakdugi
A-3 37 35.9 86.4  Kakdugi
A-4 38 314 914  Kakdugi
A-5 43 28.3 531  Kakdugi
A-6 48 21.8 655  Kakdugi
A-7 54 33 688  Kakdugi
B-1 53 6.2 73.9 Chonggak kimchi
B-2 48 58 760  Chonggak kimchi
B-3 5.2 6.0 100.0 Chonggak kimchi
B-4 52 2.6 60.0 Chonggak kimchi
B-5 4.3 50.6 100.0 Chonggak kimchi
B-6 5.0 11.2 100.0  Chonggak kimchi
C-1 4.0 45 879  Dongchimi
C-2 4.0 10.6 1300  Dongchimi
C-3 36 17.0 80.0  Dongchimi
C-4 38 19.9 95.0  Dongchimi
C-5 42 65.1 82.2  Dongchimi
Average 4.4 20.0 82.0
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