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The Formation of N-nitrosamine in Alaska Pollack during its Drying
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Dried alaska pollack is one of the representatives among dried marine fish and shellfish products in our
country. This study was performed to obtain the basic data about the effect of drying method on the formation
of N-nitrosamine and its precursor to ensure the safety of dried alaska pollack.

The contents of nitrate and nitrite were detected 1.5 and 1.0 mg/kg in raw samples, and 3.0~4.2, 1.4~2.7
mg/kg in dried products, respectively. There was no significant change of betaine contents during drying while
TMAO decreased, TMA and DMA increased in alaska pollack during drying. N-nitrosodimethylamine (NDMA)
was only detected in alaska pollack and its dried products, and recovery from above samples spiked with 10
ug/kg for N-nitrosodipropylamine was 87.2~107.4%. The levels of NDMA were found to be 2.8 yg/kg on an
average in raw samples, but the levels of NDMA increased remarkably during drying of alaska pollack and its
content in dried products was 8.7~51.4 ug/kg. Regardless of drying methods, NDMA tend to increased in dried
products, and its contents were 15.5 times higher in hot-air dried than raw samples, 9.0 times in sun dried and
4.4 times in freeze dried products. Less NDMA was produced in the freeze dried products, so it is believed
that freeze drying method is effective to decrease the NDMA levels in the dried products of alaska pollack.
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Table 1. Changes of moisture, nitrate and nitrite co-
ntents in alaska pollack during its drying

Drying method

Raw -
Sun  Hot-air Freeze

moisture (%) 786 14.7 141 159
Nitrate (mg/kg) 15 37 42 30
Nitrite (mg/kg) <10 18 2.7 14

Datas were the average of three independent experi-
ments
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Table 2. Changes of amines contents in alaska pol-
lack during its drying  (mg%, dry base)

Drying method

Raw -
Sun  Hot-air Freeze
Betaine 235 219 244 22.7
TMAO-N 15.7 8.6 9.2 119
TMA-N 23 12.4 118 9.6
DMA-N* 3.7 7.7 8.1 5.2

* mg/kg
Datas were the average of three independent experi-
ments

AP A F7EHA DMAZE AA g vls] A1 2.24)
A Frbekdvke ZFE DMA7H NDMAS A4 F
4 ATERE Aot Ao Algdd.

3. N-nitrosamine2| H&

N 10 pg/kg? N-nitrosodipropylamine (NDPA) &
Aheted sleEs AR 29 872~1074% (BT 920
%9tk EEE27 AAFY chromatogram Fig. 191
A B oulel Zo] WA NAF NDMATH A&Hh
o] A€ co-injection” T 2 NDMAS! &&91X7 Y
92, UVEAF £9 chromatograme Fig. 29 Zo] A]
goX 429 NDMAY peak’} 2Ado] &2 g9t
o, nitramine®] BAFFE 28 2+ Fig 39 2ol
NDMASQ A&7t B8H 0 nitramined A/38HA. o
B 22 ARz N8oA £EE peak’t NDMAZL 5
st

Hel AxF Aol NAAAZO mAE 9F& 4
#gt A7E Table 3% 2tk AN EF NDMAE 21~35
pg/kg (B 28 ug/k HoU HAFANANE 8.7~514
ug/kg (BT 269 pg/kg) L 24 F 964 Z7batdch A
ZYd BE F/ LS HY FLAANES AR
ul 3] oF g0, AFAAEL oF 1554, FAAAZANA
© F 449 E GFAAFANAN 953 =/ HEHAZ,
o2 AYHAE 2 FADAFY woldnh A8
Fele st FaA NAYY AEHUTE Ris A

1

3 sun dried
1
hot-air freeze
3 dried 3 dried
1
5 10 min 5 10 nin

Fig. 1. GC-TEA chromatograms of dried products of
alaska pollack and standard N-nitrosamine.
(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 alaska pol-
lack.
a. NDMA stamdard 12.5ug/m¥.
b. hot-air dried alaska pollack
c. UV light imadiated for 3.5 hr from b.
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Fig. 3 GC-TEA chromatogram of NDMA in hot-air
dried alaska pollack and its nitramine.
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Table 3. Effects of drying method on the formation
of N-nitrosamine in alaska pollack durin
its drying NDMA, pg/kg

Drying method

Sample NO. Raw

Sun  Hot-air Freeze
I 29 24.3 464 105
I 2.1 204 327 8.7
I 35 30.7 514 174
Average 2.8 25.1 435 12.2

Recovery from samples spiked with 10 pg/kg for NDPA
was 87.2~107.4%
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