J. Fd Hyg. Safety 17(4), 201-205 (2002)

==0| N-nitrosodimethylamine2| #4440f| 0|X|= &k

old - HFs|

YT 4 EFY LS

- guET

o - SRl I TE

Effect of Kumquat on N-nitrosodimethylamine Formation

Soo-Jung Lee, Jung-Hye Shin and Nak-Ju Sung
Dept. of Food Science and Nutrition, institute of Agriculture and Life Sciences, Gyeongsang National University,
Jinju 660-701, Korea

ABSTRACT — When it added to each designed diet groups such as control, nitrate rich, amine rich and nitrate-
amine rich diet under simulated gastric conditions, effect of kumquat (Fortunella mararita) juice on formation of N-
nitrosodimethylamine (NDMA) was studied. Inhibition on NDMA formation was the highest in the amine rich diet,
as 69.4 +2.4%, when the juice of 10ml added to its digestate. Phenolic portion of C,q sep-pak cartridge in kumquat
juice were separated into 20 kinds of a phenolic compounds using HPLC. These phenolic fractions such as fraction
no. 1, 2, 3, 4 and S inhibited from 3.0+ 1.2% to 66.5+2.0% NDMA formation in the reaction system which was

mixture of nitrite and dimethylamine.
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Table 1. Composition of diets for simulated gastric digestion

Diet group Nitrate Amine  Nitrate
Control®  rich rich -amine
Ingredient (g) diet®  diet®  rich diet
Steamed rice 210 210 210 210
Bean sprout soup 200 200 200 200
Seasoned cucumber 70 - 70 -
Beef boiled in soysauce 60 60 - -
Seaspned red octopus _ i 50 50
with soy sauce

Chinese cabbage kimchi 60 60 60 60
Lettuce - 50 - 50
Soybean paste - 10 - 10
Total energy (kcal) 665.6 6652 6574 657.0

* Cucumber and beef were accepted as control food (nitrate content;
0.2 mg/70 g cucumber, dimethylamine content; <0.1 mg/60 g beef)
" Lettuce was accepted as nitrate rich food (nitrate content; 8.9 mg/
50 g lettuce)

‘Dried red octopus was accepted as amine rich food (dimethy-
lamine content; 4.2 mg/50 g red octopus)
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Table 2. The content of NDMA in experimental diets under
simulated gastric digestion

Diet group NDMA content (g/kg)’
Control 25108
Nitrate rich diet 8.5+12
Amine rich diet 6.01+0.6
Nitrate-amine rich diet 8.0%1.5

"Values are mean+S.D (standard deviation) of three replicates/
treatment
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Table 3. Inhibition of NDMA formation in experimental diets
added kumquat juice under simulated gastric digestion

Inhibition rate of NDMA formation (%)"

Nitrate Aminerich Nitrate-amine

Control it diet  diet rich diet
Kumquat Sml 200L12 354123 509430 2210
juice 10m/ 210415 548+31 69424 22404

"Compared with each diet added by distilled water, which is 0%
inhibition
Values are mean £ S.D (standard deviation) of three replicates/
treatment
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Fig. 1. HPLC chromatogram of phenolic portion from kumquat juice divided into 5 fractions.
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Table 4. Inhibition of NDMA formation from the phenolic
portion of kumquat juice by HPLC
Inhibition rate of NDMA formation (%)"

Added amount (m/)
HPLC fraction no. ! 3 3
(retention time, min)
fraction 1 (14 - 20) 30£12 35+13 33%11
fraction 2 (20 - 24) 52121 38%14 30X12
fraction 3 (30 - 34) 107£1.5 18.5+£2.0 199+1.0

fraction 4 (36 - 40) 214+1.6 47.0+22 66.5%2.0
fraction 5 (41 - 57) 259423 273x13 306%15

*Values are mean+S.D (standard deviation) of three replicates/
treatment
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