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ABSTRACT - This experiment was conducted to investigate the effect of NA formation in the
human body with salted and dried yellow corvenia(Gulbi, Pseudosciaena manchurica) steamed
for 30 minutes and incubated in 10 ml simulated saliva and 40 ml gastric juice at 37°C for 2
hours. And the experiment studied the NA formation after nitrite, thiocyanate and ascorbic acid
treatment under simulated gastric conditions. N-nitrosodimethylamine(NDMA) was not detected
when nitrite was not added to the digestate mixture. And then increasing the nitrite concentra-
tion from 0.5 mM to 8 mM gave a slight increase in the NDMA formation at all level of Gulbi utilized
in the experiment. In contrast to the change of the nitrite concentration, the increase of the amount of Gulbi
didn't show any marked influence on NDMA formation. At all level of thiocyanate(1~6.4 mM) tested, concentra-
tion of NDMA was still proportional to the nitrite concentration. In the catalytic ability of thiocyanate at another
high level of nitrite(100 mM) no catalytic activity was observed up to the level of 8mM thiocyanate. The same
amounts of salted fish(10 g) and ascorbic acid levels in each single digestate were used to prevent NDMA for-
mation. No prevention effect was observed at nitrite concentration of 0.5 mM and 1 mM. Most importantly, the
decrease of NDMA concentration, by the increase of ascorbic acid absolutely, was remarkably shown when
nitrite concentration was high. On the contrary, according to the degree of ascorbic acid, the higher the amount
of nitrite the higher the prevention of NDMA formation.
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Table 1. Composition of simulated saliva and gastric juice

Ingredient Contents
Saliva
Calcium (mEq/L) 3.1
Chloride (mEq/L) 15.5
Phosphate, inorganic(mEq/L) 4.8
Potassium(mEq/L) 14.1
Sodium(mEq/L) 174
Ammonia(mM) 35
Glucose(mg/L) 196.0
Urea(mg/L) 88.0
o-amylase(units/ml) 100.0
Lysozyme(units/L) 670.0
pH 6.7
Gastric juice
Calcium (mEq/L) 3.6
Potassium(mEq/L) 11.6
Sodium(mEq/L) 49.0
free HCI(mEq/L) 575
total Chloride (mEqg/L) 119.0
pepsin(units/ml) 364
pH 20
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64 % 128mMo| FEE 77 EF F AT
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0, 08, 1.6, 32, 64 % 128mM=Z F7lslu o,
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ZAHE o835, He 7129 142 25 ml/min, injection
port®] &%+ 180°C, pyrolizer 2% 550C, interface =
EE 200°C, 4EH2 1.9 tonr= SIT I Mass spectra=
GC-MS(Jeol IMS-700, Japan)ys ARE-SIRCH, A|EFYA]
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Fig. 1. Mass spectra of NDMA standard(A) and Gulbi
digestates(b)
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Fig. 2. Effect of Gulbi digestates amount and nitrite
concentration on formation of NDMA.
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Fig. 3. Effect of thiocyanate and nitrite concentration on
NDMA formation in Gulbi digestates.

Table 2. Effects of thiocyanate concentration on NDMA
formation in Gulbi digestate* at high level of
nitrite concentration(100mM)

Thiocyanate(mM) NDMA(mg/kg)
0 1428
2 165.1
4 156.3
8 96.5
16 95.0

*10 g Gulbi sample in each digestate
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Fig. 4. Effect of ascorbic acid and nitrite concentration on
NDMA formation in Gulbi digestates.
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Table 3. Effect of ascorbic acid concentration on NDMA
formation in Gulbi digestate* at low level of
thiocyanate concentration(2.8mM)

Ascorbic acid(mM) NDMA(mg/kg)
0 2.7
0.8 22
1.6 1.8
32 37
6.4 2.6
12.8 1.7

*10 g Gulbi sample in each digestate

Table 4. Effect of ascorbic acid concentration on NDMA
formation at high level of  nitrite
concentration(100mM) in Gulbi digestate*

Ascorbic acid(mM) NDMA(mg/kg)
0 142.8
20 972
40 459
80 2.7
160 04
320 0.1

*10 g Gulbi sample in each digestate
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3 A3} N-nitrosod}TE2] A4S ATAIZIL ot E
ascorbic acid B]Z 2:12 3] morpholine} piperazineg
UEZ243} A7 A3 98%01 ) JAAHTIL BAsgrt.
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