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Contamination of N-Nitrosamine of Kimchi
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ABSTRACT

Changes in N-nitrosamines during Kimchi fermentation were investigated. Thirteen unknown

N—nitrosamines were detected during Kimchi fermentation, but N-nitrosodimethylamine (NDMA) and

N-nitrosodiethylamine (NDEA) were not. Most of these

N—-nitrosamines were originated from

chinese cabbage and some of from fermented anchovy sauce. The content of N-nitrosamines

decreased remarkably at the initial stage of fermentation, but increased slightly at the final stage.

Key words : N—nitrosamine, Kimchi fermentation, Chinese cabbage, Fermented anchovy sauce
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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{) - 50
3% Salt solution 50 -
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Put a small dab of anti-foam inside each of 3-neck flask
i
Blend samplelor mince sample with scissors)
|
Mix 200 of 25M sodium azide with 25g sample and place in 3-neck flask
!
Add 25m¢ of 20% ammonium sulfate solution, pH 1~1.5
!
Add 1mé spiking solution
l
Collect 125m¢ distillate in a 250mé erlenmeyer on ice(This takes ca. 150mf)
|
Add 40g sodium chloride to distillate
|
Extract distilate with 40m¢ of dichloromethane(three times)
l
Boil off the extract at a rate of ca. 1~1.5m/min
!
Concentrate the extract to 1.0mé or 0.5m, under a “gentle” stream of nitrogen
)
Transfer to a crimp-top vial and store in freezer

Fig. 1 Procedure for determination of nitrosamine

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

Instrument GC : Hewlett—Packard Model 5830A

TEA : Thermal Electron Crop., Model 543

Column 2mx2mn 1.d. glass column
Packing material 3% OV-351 on 80~100 Chromosorb WHP
Carrier gas and flow rate He, 25m¢/min

Oven Temperature 80~200T at 8°C/min
Injection temperature 180T

Pyrolizer temperature 550

Interface temperature 200T

Cold trap temperature -160T

Ozone pressure 0.85 torr

Analyzer pressure 1.10 torr

Chart speed 0.5 en/min

i)
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Fig. 2 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).
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Table 3 Changes in pH and salinity during Kimchi fermentation

Fermentation days

0 1 3 5 7 9 11 13 27

Without sauce 6.3 6.5 6.2 6.4 6.2 6.2 6.1 6.1 50

P With sauce 63 65 65 63 63 62 62 61 4.3
Salinity Without sauce - - 5.0 - - 5.6 - - -
(%) With sauce - - 6.1 - - 6.4 - - -

12
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Fig. 3 GC-TEA chromatograms for internal

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).

AA 7 F nitrosamined %3t FAd A,
% 2% AN29Y chromatogram® % YA (Fig. 4D)
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Fig. 4 GC-TEA chromatograms of internal
standard(A), fermented anchovy sauce
(B) and Chinese cabbage(C)
1. internal standard(NDiBA).
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Fig. 7 Changes in nitrosamines at the initial and the final days during Kimchi fermentation.
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