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Abstract

There are about 50 kinds of salted and fermented fish in Korea, and they have been used as a necessity
for the preparation of kimchi. There is next to nothing for the studies of finding out the cause of N-nitrosamine
formation by using the salted and fermented anchovies. In order to predict the possibility of N-nitrosamine
formation and mutagenicity from gastric digestion of Korean Jeotkal, correlation of N. -nitrosodimethylamine
(NDMA) and mutagenicity of the salted and fermented anchovy under simulated gastric digestion was inves-
tigated through mixture system of nitrate, thiocyanate, formaldehyde and ascorbic acid to the anchovy product
aged at room temperature (18~20°C) for 60 days. NDMA formation of fermented anchovy under simulated
gastric digestion was accelerated by the increase of nitrate, thiocyanate and formaldehyde concentration and
was inhibited by the addition of ascorbic acid as an inhibitor, showing that its inhibition rate was 71.3% at
4 mM as compared with control group. Mutagenicity in anchovy digest added with several level of nitrite,
thiocyanate and formaldehyde was increased, while it was markedly decreased in addition of ascorbic acid.
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Table 1. Composition of simulated saliva and gastric juice

Ingredients Contents

Saliva
Calcium {(mEqg/L) 3.1
Chloride (mEq/L) 155
Phosphate, inorganic (mEq/L) 48
Potassium (mEq/L) 14.1
Sodium (mEq/L) 174
Ammonia (mM) 35
Glucose (mg/L) 196.0
Urea (mg/L) 83.0
@ -Amylase (units/mL) 100.0
Lysozyme (units/mL) 670.0
pH 6.7

Gastric juice
Sodium {(mEq/L) 49.0
Calcium (mEqg/L) 36
Potassium (mEq/L) 11.6
Free HC! (mEq/L) 575
Total chloride (mEq/L) 119.0
Pepsin (units/mL) 36.4
pH 2.0
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Fig. 1. NDMA formation of anchovy fermented for 60 days
and treated with nitrite under simulated gastric digestion.
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Fig. 2. NDMA formation of anchovy fermented for 60 days
and treated with nitrite (8 mM) and thiocyanate under sim~
ulated gastric digestion.
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Fig. 3. NDMA formation of anchovy fermented for 60 days
and treated with nitrite (8 mM) and formaldehyde under
simulated gastric digestion.
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Fig. 4. NDMA formation of anchovy fermented for 60 days
and treated with nitrite (8 mM) and ascorbic acid under
simulated gastric digestion.
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Table 2. Mutagenicity of anchovy fermented for 60 days and
treated with nitrite under simulated gastric digestion
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Table 3. Mutagenicity of anchovy fermented for 60 days and
treated with nitrite and thiocyanate under simulated gastric
digestion

Nitrite (8 mM)+

Revertants/plate

Thiocyanate (mM) TA 98 TA 100
0.0 98932 830£38
05 106029 850+ 32
1.0 1060=£30 93627
3.0 1109+30 95135
5.0 123038 972+42

Spontaneous (revertants/plate) = TA 98 (32), TA 100 (182).
Mean of triplicate in each dose.

Table 4. Mutagenicity of anchovy fermented for 60 days and
treated with nitrite and formaldehyde under simulated gas-
tric digestion

. Revertants/plate Nitrite (8 mM)+ Revertants/plate
Nitrite (mM) TA 93 TA 100 Formaldehyde (mM) TA 98 TA 100
0 42+50 236£20 0.0 1001 +32 81138
1 18610 32325 0.8 1192+34 871+32
2 215£18 377%21 1.6 1170440 88625
4 490£30 413140 3.2 1210£22 910*+24
8 1053+£32 829x38 6.4 1090 £25 948120

Spontaneous (revertants/plate) = TA 98 (26), TA 100 (211).
Mean of triplicate in each dose.

Spontaneous (revertants/plate) = TA 98 (30), TA 100 (190).
Mean of triplicate in each dose.
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Table 5. Mutagenicity of anchovy fermented for 60 days and treated with nitrite and ascorbic acid under simulated gastric

digestion
Nitrite (8 mM) + TA 98 TA 100
Ascorbic acid (mM) Revertants/plate Inhibition rate (%) Revertants/plate Inhibition rate (%)
0 1021£32 - 812+38 -
1 923128 12.8 621 £28 33.0
2 630£30 416 43025 63.2
4 20125 83.8 112+18 98.6
8 9615 94.1 8212 99.4

Spontaneous (revertants/plate) = TA 98 (36), TA 100 (198).
Mean of triplicate in each dose.
Inhibition rate(%) = (M-S)/M-So) X 100.

M: Revertant with mutagenicity, Si* Revertant with antimutagenicity and mutagenicity, So: Spontaneous.
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