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The Formation of N-nitrosamine in Yellow Corvenia
During its Processing

Nak-Ju Sung’, Soo-Jung Lee and Mi-Ja Chung
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Gyeongsang National University, Chinju, 660-701, Korea

ABSTRACT — Gulbi, salted and dried yellow corvenia, is a favorite diet food in Korea from the
ancient times. A Few studies have dealt with sanitary concerns related to its products, while a
number of investigators studied its taste compounds. This study attemps to establish the basic
data for ensuring the safety of Gulbi. The contents of nitrate and nitrite were detected 1.2 and
<0.1 mg/kg in raw sample, but their contents were detected 3.6~3.9 and 1.2~2.0 mg/kg during
its processing and storage of Gulbi, respectively. TMAO contents decreased while betaine, TMA,
DMA and formaldehyde increased in yellow corvenia during its processing and storage. Re-
covery from raw, salted, salt-dried and stored sample spiked with 10 ng/kg for NDBA was 83.2~
102.7%(average 92.7%). N-nitrosamine such as NDMA, NDEA and NDPA was not detected in
raw sample and drastically increased during Gulbi processing and storage. The levels of NDMA,
NDEA and NDPA in Gulbi stored for 30 days were about 2.7, 4.5 and 5.3 times higher than
those in salted sample, respectively. Regardless of cooking methods, NDMA, NDEA and NDPA
levels increased during cooking Gulbi stored for 30 days, and more N-nitrosamine was formed
during cooking when sample were cooked using direct heating methods such as a gas and a bri-
quet fire than when sample were cooked using indirect methods such as an microwave oven and
a fried pan. Indirect cooking methods was effective to minimize the N-nitrosamine formation
such as NDMA, NDEA and NDPA during cooking of Gulbi.
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Table 1. Conditions of cooking method in Gulbi stored
for 30 days

Item Cooking methods

Contro]l ~ Gulbi stored for 30 days
Microwave Samples were broiled in microwave ranger(750
oven W) for 4min at 100°C without tuming them.
Gas grill Samples were broiled on a grill for 1.5 min
per side (3 min total cooking time) at medium.
Briquet Sample were broiled for 1.5 min per side(3 min
fire total cooking time) on a grill by a briquet fire.
Fried pan Samples were broiled for 1.5 min per side (3
min total cooking time) on heated fried pan.
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Table 2. Changes in moisture, nitrate and nitrite contents
of yellow corvenia during its processing and
storage (mg/kg)

Salting for Salting and sun Storage for

Raw 5 days drying for 13 days 30 days
moisture(%) 78.1 56.7 50.2 497
Nitrate 1.2 3.7 3.6 39
Nitrite <0.1 1.2 1.2 2.0

Data were the average of three independent experiments.
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Table 3. Changes in amines contents of yellow corvenia
during its processing and storage
(mg%, dry base)

Salting for Salting and sun Storage for

Amine  Raw S days drying for 13 days 30 days
Betaine 20.7 25.4 30.2 41.6
TMAO 454 327 25.5 232
T™MA 2.5 38.4 49.8 62.1
DMA* 8.1 26.7 324 39.6
Formaldehyde 2.8 4.1 6.7 10.4

*mg/kg, Data were the average of three independent ex-
periments.
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for 30 days
4
2
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Fig. 1. GC-TEA chromatograms of N-nitrosamine (1.
NDMA, 2. NDEA, 3. NDPA, 4. NDBA, 5. NPIP, 6.
NPYR, 7. NMOR).

Qoo

- A

5 10 min

Fig. 2. GC-TEA analysis of Gulbi stored for 30 days.
a. Standard N-nitrosamine, b. Gulbi stored for 30
days, c. UV light irradiated for 3.5 hr from b.
1. NDMA, 2. NDEA, 3. NDPA.

N-nitrosamine(NA)2| 815}
NARA A} 10 pg/kg2] N-nitrosodibutylamine(NDBA)S- 1}
RRFAoR AHrtsie BF+ES AEE A 83.2~1027

Table 4. Changes in N-nitrosamine (NA) levels of yellow
corvenia during its processing and storage

(ng/kg)
Salting Salting and sun Storage

NA R
aw for 5 days drying for 13 days for 30 days
NDMA” ND 103 15.6 278
NDEA” ND 2.5 1.9 53
NDPA” ND 1.7 23 7.7
» N-nitrosodimethylamine, ? N-nitrosodiethylamine, 3 N-nitro-
sodipropylamine

ND; Not detected
Data were the average of three independent experiments.
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Table 5. The effects of cooking method on N-nitrosamine
formation in Gulbi stored for 30 days

(ug/kg)
Cooking method  NDMA NDEA NDPA
Uncooked sample 27.8 53 7.7
Microwave oven 39.2 6.7 83
Gas grill 58.6 8.9 10.2
Briquet fire 55.9 85 9.9
Fried pan 42.6 7.1 9.6

Data were the average of three independent experiments
Uncooked samples were stored for 30 days.
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