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Abstract

Salted mackerel(Scomber japonicus) is favorite diet in Korea from ancient times. The formation
of N-nitrosamine and amines such as VBN, TMAO, TMA and DMA in salted mackerels were inves—
tigated when nitrite was added to salting water at the concentration of 0, 100, 500 and 1000mg/kg
and influence of cooking method on the formation of N-nitrosamine was also analyzed. The confent
of VBN in mackerel during the salting increased contineously; after 50 days it was approximately
more than 23.8 times as compared with that of raw sample. The TMAO nitrogen decreased while TMA
increased in mackerel during the salting, the amounts of TMAO and TMA were 3.7~21.0mg/100g and
15.0~20.4mg/100g in salted mackerel, respectively. The content of DMA nitrogen increased remarkably
in mackerel during the salting; DMA in sample salted for 50 days reached about 16.0 times more
than that of raw sample. N-Nitrosodimethylamine(NDMA) content of control sample was detected
less than 1.0ug/kg, but nitrite addition to salting water at 100, 500 and 1000ppm resulted in NDMA
content of 8.1 ~14.6ug/kg, 24.5~455ug/kg and 53.8~77.2ng/kg, respectively. In contrast, cooked coun—
terparts contained 3.3~12.6ug/kg of NDMA. In general, more NDMA were produced during cooking
when samples cooked using direct heating methods such as a gas range and a briquet fire than when
samples were cooked using indrect heating methods such as an electric range.
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Table 1. GC-TEA conditions for analysis of N-nitrosamine in salted and cooked mackerel

Parameters Conditions
Gas chromatography Hewlett-Packard Model 5890A
Thermal Energy Analyzer Thermo Electron Corp., Model 543
Column 10ft X 2mm i.d. glass column
Packing material 10% Carbowax 20M/80~100 Chromosorb WHP
Carrier gas & flow rate He, 25ml/min
Oven Temp. 110~170°C, at 5°C/min
Injection Port Temp. 180°C
Pyrolizer Temp. 550°C
Interface Temp. 200°C
Analyzer pressure 1.9 torr
Chart Speed 0.5cm/min
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a 44 F Table 2. Changes in salt concentration of mackerel dur-
20 ing its salting and cooking (g/100g)

a2 r Nitrite treatment Salting days

Cooking methods
w0 F (mg/ke) e 10 30 50

T . . . 0 Uncooked 121 128 130
132 133 133

Briquet fire
a7}t ° Microwave oven 133 135 134
Gas range 128 131 132
ST 100 Uncooked 122 125 129
| Briquet fire 127 136 135
43 Microwave oven 133 134 133
Gas range 132 133 134

41

— 4 A 2 500 Uncooked 124 127 131
lo . S0 Briquet fire 134 132 131
Salting days Microwave oven 129 133 134
Fig. 1. Changes in moisture of mackerel during its salt- Gas range 135 134 135

ing and cooking.
Nitrite concentration: ({1 Omg/kg, A—A: 100 1000 Ur%cookec'l 123 125 129
mg/kg, @—@: 500mg/kg, M—: 1,000mg/kg Br.lquet fire 132 132 133
Cooking methods: A; Uncooked, B; Briquet fire, C; Microwave oven 134 134 132
Gas range 126 133 134

Microwave over, D; Gas range
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Table 3. Changes in pH of mackerel during its salting

and cooking
Nitrite treatment . Salting days

Cooking methods —————

(mg/kg) ne 10 30 50

0 Uncooked 55 bbb 55

Briquet fire 56 53 50

Microwave oven 55 55 55

Gas range 56 55 60

100 Uncooked 60 55 55

Briquet fire 60 53 55

Microwave oven 60 55 55

Gas range 60 56 55

500 Uncooked 55 55 55

Briquet fire 53 53 55

Microwave oven 56 50 55

Gas range 55 55 55

1000 Uncooked 55 55 55

Briquet fire 55 55 b5

Microwave oven 55 55 55

Gas range 56 55 50
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Fig. 2. Changes in VBN of mackerel during its salting
and cooking.
Nitrite concentration: [(—{J: Omg/kg, A—a: 100
mg/kg, @—@: 500mg/kg, I—M: 1,000mg/kg
Cooking methods: A; Uncooked, B; Briquet fire, C;
Microwave over, D; Gas range
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Fig. 3. Changes in TMA-N, TMAO-N of mackerel dur-
ing its salting and cooking.
—— TMAO-N, - TMA-N
Nitrite concentration: [—{J: Omg/kg, A—A: 100
mg/kg, @—@: 500mg/kg, B—I: 1,000mg/kg
Cooking methods: A; Uncooked, B; Briquet fire, C;
Microwave over, D; Gas range
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Fig. 4. Changes in DMA-N of mackerel during its salt—
ing and cooking.
Nitrite concentration: TF—(7: Omg/kg, A—a4A: 100
mg/kg, @—@: 500mg/kg, B—M: 1,000mg/kg
Cooking methods: A; Uncooked, B; Briquet fire, C;
Microwave over, D; Gas range
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Table 4. Changes in NDMA of mackerel during its salting and cooking

51

(ug/kg, dry base)

Nitrite treatment

Cooking methods

Salting days

(mg/kg) 10 30 50
0 Uncooked <1.0 <1.0 <1.0
Briquet fire 40(2.3) 8.14.7 10.3(6.0)
Microwave oven 3.3(1.8) 6.8(3.8) 6.4(3.7)
Gas range 5.2(2.7) 11.5(6.2) 12.6(6.8)
100 Uncooked 8137 9.3(4.6) 14.6(7.2)
Briquet fire 11.16.4) 18.6(10.8) 24.5(14.4)
Microwave oven 9.6(5.4) 12.4(7.2) 17.3(10.2)
Gas range 18.8(9.8) 18.8(10.1) 28.3(16.5)
500 Uncooked 24.5(11.3) 27.3(13.0) 455(22.5)
Briquet fire 51.0(27.7) 52.0(29.4) 57.0(33.3)
Microwave oven 34.7(20.0) 43.3(25.6) 49.7(29.2)
Gas range 44.3(23.3) 57.7(32.3) 64.3(37.6)
1000 Uncooked 53.8(25.0) 65.9(31.7) 77.2(38.6)
Briquet fire 85.2(45.9) 84.5(48.7) 83.7(51.7)
Microwave oven 57.9(33.9) 74.5(44.6) 82.6(49.2)
Gas range 75.7(41.7) 93.8(53.4) 92.9(52.0)
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