Bull. Korean Fish. Soc. 26(4), 289~295, 1993 KA, 26(4), 289~295, 1993

y 3L =] 5 ] o) )
AAAEFALE 23 T HEZAR S A A&
HUE - 0SS - oM - ATIEH - THE - UME - s
HAdeddista AEFG A BAHEE AEHET
Ut A FGEst - kT AE T AT

Inhibitory Action of Natural Food Components on the
Formation of Carcinogenic Nitrosamine

Bang-Weon AHN - Dong-Ho LEE - Saeng-Gyu YEO* * Jin-Hoon KANG** *
Jeong-Ryong D0O** + Seon-Bong KIM and Yeung-Ho PARK
Department of Food Science and Technology, National Fisheries University of Pusan,
Pusan 608-737, Korea
*Department of Food Processing, Pusan Junior College, Pusan 616-093, Korea
**Department of Food and Nutrition, Koshin University, Pusan 606-080, Korea
***Kovea Food Research Institute, Songnam, Kyonggi, 463-420, Korea

The present paper was investigated in the inhibitory action of vegetable and seaweed
water-soluble extracts on the formation of carcinogenic N-nitrosodimethylamine(NDMA).

The vegetable and seaweed extracts obtained from garlic(Allium sativum), onion{(Allium
cepa), green onion{Allium fistuiosum), chinese pepper(Fagara mandshurica), green pepper
(Capsicum annuum), red pepper(Capsicum annuum), ginger(Zingiber officinale), carrot
(Daucus carota), laver(Porphyra tenera), sea lettuce(Entero compresa), sea mustard
(Undaria pinnatifide) and sea staghorn(Codium fragile) were incubated with sodium
nitrite-dimethylamine mixtures at 37 C under different pH conditions.

The formation of NDMA was reduced to 10~40% and 25~50% by the addition of
vegetable and seaweed extracts 30mg at pH 1.2, respectively. The inhibition degree by the
extracts at pH 1.2 was similiar to that at pH 4.2 and to that by ascorbic acid at pH 1.2.
The inhibitory action of the extracts against NDMA formation was not decreased by heat
treatment at 80T for 10min, but decreased by the treatment of sodium borohydride.

It is assumed that reducing powers of the extracts participated in their inhibitory

actions.
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Table 1. Inhibition of N-nitrosodimethylamine(NDMA)
formation by vegetable extracts under
different pH conditions

Amount of Inhibition of NDMA
Vegetab]e Formation, %
Samples Extracts
Added, mg pH1l2 pH42 pH60
Garlic 10 1036 1558 6134
30 2819 3938 7109
50 5646 4987 7567
Chinese pepper 10 1248 845 2638
30 1586 1757  54.16
50 2535 1900 7626
Ginger 10 038 1284 2871
30 2887 4314 4361
50 4781 5282 9249
Onion 10 540 3170 40.80
30 1928 3314 4500
50 2501 3987 5420
Green onion 10 3119 1629 4051
30 4006 1956  53.66
50 5253 3318 6118
Carrot 10 2015 5164 1529
30 37175 5416 57.77
50 5091 5593 7307
Red pepper 10 15.15 881  65.04
30 2787 2570 6645
50 50.76 2921 7478
Green pepper 10 13.85 873 6196
30 1529 1874 7107
50 1769 2844 8025
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Table 2. Inhibition of N-nitrosodimethylamine(NDMA)
formation by seaweed extracts under different
pH conditions

Amount of Inhibition of NDMA
Seaweed Formation, %
Samples Extracts
Added, mg PH12 pH4Z pH6O
Sea mustard 10 21.24 13.50 1991
30 2414 1771 2515
50 2510 2405 2575
Laver 10 1346 2057 73.11
30 42.76 40.15 85.77
50 6508 7047 8981
Sea staghorn 10 1930 1438 1295
30 2245 2378 2145
50 2502 27.37 2795
Sea lettuce 10 1982 2312 5947
30 4639 4435 7483
50 76.88 65.38 82.13
NDMA A FA & FHo| T3tz AdxE H
FA)l o} EArE sl A A#2 NDMA *3“"“1]E4+
4ol ARYE W71 A5 oy 2 Az E
& 80Tl A 1083 7tEAEst NEFEES 7}
XI_L A Ao S48 4840 g, 71E A
o] NDMA A4 #&7E Y W35ted Table 33

Table 3. Effect of heating on the inhibition of N-
nitrosodimethylamine(NDMA)  formation by
vegetable extracts under different pH condi-

tions

Inhibition of NDMA formation, %
pH 1.2 pH 4.2 pH 6.0
20.04(28.19)* 14.95(39.38)  6.62(71.09)

Samples

Garlic

Chinese
pepper

Ginger

16.71(15.86)  17.89(1557) 50.15(54.16)

61.58(43.61)
10.08(45.00)
12.65(53.66)
14.19(66.45)

61.98(43.14)
16.16(33.14)
20.41(19.56)
21.76(25.70)

45.17(28.87)
Onion 25.23(19.28)
Green onion 49.72(40.06)
Red pepper 18.56(27.87)

Green
pepper
*The numbers
values without heating.
Each vegetable extracts was maintained at 80C
for 10min.

17.73(1529)  1692(1874)  7.77(80.25)

in parentheses indicate the
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Table 4. Effect of heating on the inhibition of N-
nitrosodimethylamine(NDMA)  formation by
seaweed extracts under different pH condi-
tions

Inhibition of NDMA formation, %

pH 12 pH 4.2 pH 6.0
Sea mustard 28.54(24.14)* 25.17(17.71)  30.08(25.15)
19.84(42.76)  21.61(40.15) 59.54(85.77)
Sea staghorn 18.69(2245) 20.12(2378) 29.45(2145)
29.64(46.39)  47.73(44.35)  56.70(74.88)

*The numbers in parentheses the
values without heating.
Each vegetable extracts was maintained at 80C
for 10min.

Samples

Laver

Sea lettuce

indicate

3. NDMA d4oix|Zoto| ZHoist= =haelxtel
oist
ofil B |2FEES A sodium borohy-

Table 5. Effect of reducing ability on the inhibition of
N-nitrosodimethylamine(NDMA) formation by
vegetable extracts under different pH condi-

tions

Inhibition of NDMA formation, %
Samples

pH 12 pH 42 pH 6.0
Garlic 8.86(28.19)* 1238(39.38)  249(71.09)
gg;)ggfe 9.72(1586)  16.14(1557)  6.71(54.16)
Ginger 851(2887) 21.99(43.14) 254(4361)
Onion 541(19.28) 1583(33.14)  7.24(45.00)
Green onion 9.76(40.06)  6.72(1956) 4.64(53.66)
Carrot 1256(37.75)  1627(5416)  6.71(57.77)
Red pepper  490(27.87)  525(2570)  183(66.45)
gergggr 041(1529)  9.39(1874)  349(80.25)

*The numbers in parentheses indicate the

values before reducing by NaBH.,.
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Fig. 1. Inhibition of N-nitrosodimethylamine(NDMA) formation between ascorbic acid and each seaweed and

vegetable extracts.
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