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Formation of N-Nitroso-2-Methylthiazolidine in Fish Meals

Harumi Tozawa and Toshiharu Kawabata

In our previous paper, it was reported that cysteamine (CysA) in fresh sardine meat reacted
with formaldehyde (FA) in the meat to form thiazolidine which may act as a precursor of
nitrosothiazolidine (NTHZ) in fish meal. CysA is known to react with various carbonyl com-
pounds including FA to form thiazolidine derivatives. Several types of carbonyl compounds

have been reported to exist in dried sardines.

In the present study, a survey was conducted

on the distribution of notrosated thiazolidine dirivatives in fish meal samples. The presence of
N-nitroso-2-methylthiazolidine (NMTZ) could be confirmed in three commercial fish meal sam-
ples and also in the test meal samples after being treated with gaseous NO.. In the case of
test meal samples, it was found that the yield of NMTZ apparently increased with the storage
periods of raw materials at 10°C, and the changes in NMTZ contents were almost propor-
tional to the levels of acetaldehyde in meal samples. The above-mentioned results indicate
that acetaldehyde in the fish material would play an important role in the formation of NMTZ

in fish meals.

BRY Tk, BRMERTRT A=t eV FT VY O
v (NTHZ) D&, A5 7 3 v (CysA) BI O
VATAVERBETS 2 O0ERREN DD EX R
Bl T7ebb, E1ORKTIE, CysA LAra7
rFe ¥ (FA) ORI X - TF7 VY v (THZ) %
EFL, 2k NOx ©Xb=trv{hdnT NTHZ
PEREIND, 20K, vAF71vE FA DK
X >TFT7 VY ov-4-REE (TZC) 4R L, £0
NOx LORIGERHTHH=1rrVFT7 VY Ov-4-1
Bk (NTZC) 7%, BmiROWR TEPHE (KB LT,
NTHZ %4 755D ThHb, EiR-ThoRKcs
WTh, EFRME (17 Y) PEETS FA 2 RIG
CEAE LRI E AR S, AN NTHZ o4
BavfTnb o &Il b,

Lz AT CysA 2254 vk, FA e &L o
AAR=AEEERIRLTFT V) O vEBETEL,
FT VYV OVBEEE OB ENM B R T B
<4 7 vEENDIEL, FA AL WCon0T7 A5
FEPBEHINTWEDOT,? ARcs\wTd THZ =

TZC DER L RBIORET 77 V) ¥ VEBEMAD LR
Eh, 0=t e VLAMHPFETLIARE DS,
DEEROLPIT B D, WRAK B X0 /RN ©H
Weo LE CRBR AR (NO: R 2T, =+
v Y FT Y O VBBEKORERTo IR, N-= 1 r
V22 FNFT V) oy (NMTZ) OFEXER LT,

%72, NMTZ OERE, BI0ThEBRCERSh
A7 b7 AFe ¥ (ACA) X oBFHEET T, BT
DR Y MZT-DT, TORBELHRET S,

£ B F &

EHEE WSO R LT BEXEAR D S
B3R, BIVEREENORRER (Bl A B
<4 vk 10°C 1 0, 2, 7 B{ERE, A¥ B: ERh:
10°C 12 0, 2, 4, 7 HIEFE) w oo

RBREMNO NO: 4] §iER® LREBER LT T -7,
e RAEEMY, B 10g LT NO: 5ml, 120°C
T 60 rnEE L,

VNA (NMTZ) S ARHORE wi#” LRkl

@I BT BERBES b ey VOREEB L UEK—IV. (Occurrence and Formation of Volatile N-

Nitrosamines in Fish Meal—IV).

*2 R Aok e At (Laboratory of Marine Biochemistry, Faculty of Agriculture, The Univer-

sity of Tokyo, Bunkyo, Tokyo 113, Japan).

¥ E TR AEMED  (National Institute of Health, Kamiosaki, Shinagawa, Tokyo 141, Japan).



2260 FIR,
”— - n Ap—-
o
1’
5
Q
I
o
- -
R N DO U I N I SO AN A N N | TS S B |
(A) (B) (c)
M1 M N
' ° spiked
5 NMTZ spiked spiked
> '\ | NMTZ NMTZ
(4
0o \ \
| K R t
S N N (NN S TN NN NN N N | | S NN D B
2 4 6 8 10 12 14 2 4 6 8 10 12 14 2 4 6 8 10
Time (min)
Fig. 1. N-nitroso-2-methylthiazoline (NMTZ) in a commercial fish meal sample identified by

GC-TEA using three different packed columns.*
Upper: -The purified sample solution for VNA analysis obtained from a commercial fish

meal sample

Lower: The sample solution spiked with about 5 ng of authentic NMTZ
* Packed columns employed: (A) 5% OV-275 on Chromosorb W,
(B) 5% PEG-20M on Chromosorb W,
(C) 10% Versamide-900 on Chromosorb W
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Fig. 2. Detection of NTHZ by GC-TEA in the
test meal sample treated with gaseous NOs.
A 10 g of meal sample added with gaseous
NO; (5m/ at 30°C) were heated in a vessel
at 120°C for 60 min.
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Table 1. Effect of storage period of raw sardines
at 10°C on the formation of NMTZ in the
NO:; treated meal samples*!

NMTZ (pg/kg)

Meall’*‘Z Storage*?
samples period . Whol
(days) Or;(égiigy rneaci*(z
0 1.8 2.0
Meal-A 2 3.7 3.8
7 7.7 8.3
0 6.4 8.7
2 11.3 14.7
Meal-B 4 13.8 22.8
7 23.3 29.1

*1  See the footnote of Fig. 2.

*2  Meal-A samples were made from medium-sized sardines
(mean weight, 53.8 g) which had been stored at 10°C for 0,
2 and 7 days, and meal-B were produced from large-sized
ones (mean weight, 132.6 g) which had been stored at 10°C
for 0, 2, 4 and 7 days.

*3  Methods of preparation of ordinary and whole meal samples
were the same as in the previous paper.§)
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Fig. 3. Effect of storage period of raw sardines
at 10°C on acetaldehyde contents in the test
meal samples.

Meal-B samples (ordinary meal) shown in
the footnote of Table 1 were used in this
experiment.
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