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Abstract

The changes of secondary and tertiary amines, and quaternary ammonium compounds, and the formation of
N-nitrosamine during fermentation of Kimchi with anchovy was investigated. Nitrate-N decreased gradually
during fermentation, while nitrite- was in the lower level of detection limit. Secondary amine increased contin-
vously during fermentation, and then increased sharply after 60 days of fermentation. TMA-N show a tiny cha-
nge during fermentation, while TMAG-N slightly decreased. Betaine-N increased remarkably at the beginning of
fermentation, and then decreased after 60 days. However, choline-N decreased at the beginning, and then inc-
reased after middle stage of fermentation. Creatinine-N show a tiny change during fermentation. N-nitrosamine
was detected from a few at the beginning to 45ug / kg at the end of fermentation.

Key words : amine, choline, betaine, creatinine, N-nitrosamine

A =2 o] N-nitrosamine AJAJ el H 43 HAFEA 2] HX-2

et Xﬂ”‘ ok ohuye}, B E 24 F v A T =

HAG A AR el me e g o2 HgaclEe] gol Ak B ofof mrE FY

Felrl dabEa gl o)« RAGA A% vbg A Hal /d_v} ok AFelvh AAle #H Skl

Aol wied A S T U Frei S Fel el ek AAbA A R ZA Fh ol o= AL ol 7t gl ek
=

e ARuAY AT BAGOE A Sz ek 5 A4S Folelr] e o)e) g 7S] Aane] 44l
= 1A v

Aol o] E EA2] QA 7ol dele we o = e AgEA i, obalakdel ot 2 sl
7} ol goy 2| 5 gih sl 3, A Fhe A 4 F Nenitrosamine ) 34
2] 3= o F 5ol A HFE Hrleled ol g3y g F Lale FA3 B3, Kim 598 22 9} 1+ Arists A

5ok obAAR L Aok nivost A7) F A4 i
o whom all correspondence should be addressed NDMAek TFF vitamin C2] 7} &3}, Sung £92] $H=




22 AP AA 4 F A 27, A 3F okl 2 A 4T ¢y ST ¥dstst N-Nivosamine®] 44 705

47 &4 F Ay g 24k 2l vitamin C
A2 gk B3, KimT) MHotchkiss™2] 7132 ¢ Al o] & /‘]
22 3 9 A nivosamides] B-AdHo] et M w =
of glevt, A} whE A% o] oluld, “ﬁ—'} A 4
A g ] £abel] FHE A -Fis ofal gl Al el

HF] AR Hapy x4 Do)l A 35 o)l

S 7} Al Sele Bk A 2F olulgteye

741-& Frhste Aeg 2o, o2 RS A ’é’*
ul o] 28] o} 2 A FA-o] HA| A A 714 Fol
ATz FAE A m, TS A 45 dEE F
FA = gl ot

w2t Hx] A o AR ME, £4 5 N-nitrosa-
mine2] M2l 7‘”‘]"’3 0}%1“‘1"’3, A 2, A 3
olmi & Al 47 A r¥ 9y YualE Agale] 43
BAE 2t

i -

X3
#r

R
AlBS] =X

AFA FEA A A Pt S, HA A G 7
B} PR EE o] d-5he] A A4 Table 139} 202 wjg
HEE AE4 25 AR &, 1LEe] F7Yd &
800g4 o] 4~6"C Wl YAA A sl o, 4
A 44 F DMA2] 93 T N-nitrosamines) & 7%
£2] W3l Y Nenitrosamine A4 o LE 104 SV E
HAs gt

,8E YU p

P
Al
T
i
o

Ao

L2 Adrtd A zg, dEs 92 (Prost-Tek
Model SM-304, salt meter), pHE &3t A1 & 10g
o 54 10mlg 7lshe) A 3har ¥ pH v e (Fisher
Mode! 603 pH metent &, &3 814}

5 o) ubwivel] wlal A eks)ed
Lo 4 A e AR,

o, A4 Aa

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

Materials Control with Anchovy sauce
Chinese cabbage 500 300
Red pepper powder 10 10
Garfic 10 10
Ginger 10 10
Anch |
nchovy sauce (ml) 50 50

3% Salt solution
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Fig. 1. Chromatograms of N-nitrosamines identified in Kim-

chi by GC-TEA,

{A) Standard N-nitrosamines

(B) N-Nitrasamines detected in Kimchi extract

(C) N-Nitrosamines detected in Kimchi extract spiked
standard N-nitrosamine

(D) N-Nitrosamines detected in Kimchi extract irradia-
ted UV-light

1. S., Internal standard ; Unk, Unknown.
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Fig. 2. Changes in nitrate-N during fermentation of Kimchi.
Table 2. Changes of moisture, salinity and pH during fermentation of Kimchi (%)
Fermentation pericd (day)
Sample
0 10 20 30 40 50 60 70 80 90
Moist W 87.5 83.0 88.2 38.5 39.5 87.4 57.4 38.8 393 35.6
ol c 906 910 900 900 911 901 924 920 918 913
Salinit A 3.52 3.60 3.65 371 3.65 3.50 3.33 3.25 3.41 3.45
i C 2.30 2.45 2.50 2.57 2.51% 2.38 2.45 161 2.48 2.50
pH A 6.10 6.08 5.68 5.26 5.38 5.35 6.67 4.27 4.26 4.36
C 6.08 5.98 5.62 5.14 4.64 4.77 4.64 4.15 4.38 4.52
‘With Anchovy sauce, “C, Contro!
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Fig. 5. Changes in betaine-N during fermentation of Kimchi.
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Fig. 7. Changes in NDMA during fermentation of Kimchi.
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