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Abstract

To examine effects of drying methods on the formation of N-nitrosamine(NA) in squid during
its drying. Three different types of dried products, which were made by sun, hot-air and traditional
drying of squid after removal of intestines, were utilized. NA was analyzed by a gas chromatography -
thermal energy analyzer. The contents of nitrate and nitrite nitrogen in dried products were in the
range of 0 to 5.2mg/kg and 0 to 2.7mg/kg, respectively. The contents of TMAO and betain nitrogen
in squid during its drying decreased, while those of TMA and DMA nitrogen increased. The contents
in dried products were 27.8~29.2mg% and 10.4~12.3mg/kg, respectively. N-Nitrosodimethylamine
(NDMA) was only detected in squid during its drying, recovery from raw sample and its dried pro-
ducts spiked with 10ug/kg for NDPA was 81.0~100.0%. NDMA in raw samples was found to be below
0.05ug/kg. The levels of NDMA in squid increased remarkably during its drying and those in dried
products were ranged from 2.7 to 42.7ug/kg. The effects of drying methods in squid were found to
be quite different : the levels of NDMA in traditionally dried products were 11 ~16 and 3~4 times higher
than those in sun dried and hot-air dried products, respectively. It is believed that high levels of
NDMA were detected in traditionally dried products because NDMA was formed from reaction between
various amines and nitrogen oxide produced by combustion of briquet during drying of squid.
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Table 1. Changes in the contents of moisture and amines
in squid during its drying (mg%, dry base)

Dried products

Compositions Raw  Sun Hot-air Traditionally
dried dried dried
Moisture(%6) 79.2 126 12.8 125
TMAO-N 2274 1925 2023 186.4
TMA-N 31 28.6 278 29.2
Betaine-N 2846 2572 2649 248.8
DMA-N(mg/kg) 0.7 104 12.3 116
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Table 2. Effects of drying method on the levels of nitrate
and nitrite nitrogen in squid during its drying

(mg/kg)
. Dried squid
Composi- - —
tions Raw Sun Hot-air Traditionally
dried dried dried
NO:-N ND~03 ND~19 ND~23 23~52
NO;-N ND ND~05 ND~14 05~27

ND: Not detected
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Fig. 1. GC-TEA chromatograms of N~nitrosamine in
dried squid products.
1. NDMA, 2. NDEA, 3. NDPA, 4. NDBA, 5. NPIP,
6. NPYR. 7. NMOR
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Fig. 2. GC-TEA analysis of hot-air dried squid.
a. NDMA standard 12.50g/ml
b. Hot-air dried squid
c. UV light irradiated for 3.5hr from b

NDMA

CHy/ Nitramine of NDMA

e,
5
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Fig. 3. GC-TEA chromatogram of NDMA in traditionally
dried squid and its nitramine.

Table 3. Effects of drying method on N—nitrosamine for-
mation in squid during its drying

(NDMA, ug/kg)
. Dried squids
Triplicate R - —
samples aw Sun Hot-air Traditionally
dried dried dried
1 <0.05 3.1 9.2 38.2
! <0.05 2.7 10.3 427
m ND 29 11.2 32.6
Average <0.05 29 10.2 27.8

ND: Not detected
Recovery for NDPA was 81.0~100.0%
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