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ABSTRACT - The effect of natural foods, utilizing the extracts or juices of teas(Green tea;
Camellia sinesis, Du’ chung; Eucommia ulmoides Oliver), medicinal plants(Eu sung cho; Hout-
tuynia cordata Thunb, Sam back cho; Saurus Chinensis, Baek hwa sa seal cho; Oldenladia dif-
fusa Roxb.) seaweeds(Laver; Porphyra tenera, Sea mustard; Undaria pinnatifida, Sea staghorn;
Condium fragile) and vegetables(Sweet pepper; Capsicum annuum var. angulosum, Kale; Brassia
oleracea var. acephala, Cucumber; Cucumis sativus, Onion; Allium cepa) and fruits(Tomato; Lyco-
pericon esculentum, Maesil; Prunus mume, Plum; Prunus salicina and Grape; Vitis spp.Jon the
inhibition of N-Nitrosodimethylamine(NDMA) formation was investigated from the various condi-
tions. The inhibition effect was observed in vitro using the reaction fluids of pH 1.2, 4.2 and 6.0.
From the teas and medicinal plants, there was a positive response of NDMA formation; however,
from the seaweed extracts, there was a negative response of the inhibition effect of NDMA for-
mation, and as the pH of reaction fluids and the amount of materials increase, the inhibition of NDMA
formation was strengthened. The inhibition ratios by the level of pH are as follows: under pH 1.2 vegetable
juice were 57.6~99.7% and fruits were 35.9 ~99.7%; under pH 4.2 vegetable juice were 55.0~97.5% and
fruits were 21.3~96.8%. All of the materials observed has been proved and shown the inhibition effect of
NDMA formation.
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A E Zo &3l N-nitrosodimethylamine(NDMA )} AL AAAZITk ETh Helser®t Hotchkiss™= Ex}
WS vepd ¥7t o}, ’é*¥°d°l‘% 0}%_‘*&"&% e E F2E % ascorbic acid®t & F¥Eo] N-nitrosomo-
7HE AE7REE HIESl] A 7R AF Sl del 2 rpholine(NMOR)2] A/3& A7, #l=sldte 5 52
2githe Aol WA wE) 4E9 7}-‘7 of &2 A E2& pcoumaric acidehl B3} T} 1 9]¢l polyphenol
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o} #eE JT+2A Mirvish 570] ascorbic acidd7FE NA E243) vl uA s G dig a+ 75-74'“) phenol,
e QA 4 Jrhe RS HEE X3 ofl] Fiddler guaiacol ¥ resorcinolE UEZAF NEE-S AT
B9 ascorbic acid, sodium ascorbate B sodium isoascorbate hydroquinones} catechol ©] WH3-& 7} 3] Qﬂxﬂ/\]ﬂﬁh_
7} o}dalzte] wgoX UEZAS} uke-g A 4= L 3lHom, Pignatelli 5% resorcinol, catechin % p-nitro-
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£ B, tixTe AlEdd 58S AMgeke] A
719} Fdg EoR Sl NDMA A &= Al
Fo] A7t A - Foll Yehe peak®] WEE(B)EN W
Witk GC-TEA®] #4271 10% carbowax 20M/80~
100 chromosorb WHPZ. 543 Zl & 08319, Helt
29] §2:2 25ml/min, injection port?] %X 180°C,
pyrolizer& £+ 550°C, interface2=% 200°C, ¥4&< 1.9

torr2 3T},
dn o nF

A7 ¥ ABMEF FEE2 NDMA MM 53t
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do] 2 FX oY FHFEES AR HyFE| v
#l5le] NDMA Aol EZ=HAoH, FE8uljo & 2t
ol A9 At FEHER FEEL AR FEET ¥
%3 7o 2 NDMA AA-E H3AH=), o8z
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Table 1. Effect of water and methanol-soluble extracts
obtained from Green tea and Du'chung on

NDMA formation
Extracting Adding NDMA formation (%)”
Teas solvent  2mmount of pH 12 pH42 pH6.0
extracts(mg) ) ’ :
water 10 258.3 3750 870.0
30 2167 3250 660.0
Green tea 50 208.3 300.0 460.0

(Camellia sinesis) methanol 10 266.7 3750 2260
30 208.3 3250 1820

50 158.3 275.0 1320

water 10 1151 1179 2714

‘ 30 102.3 129.3 3143
(EZCCU}‘;;%LI 50 1047 1286 3714

. . methanol 10 115.1 135.7 157.1

ulmoides Oliver)

30 1023 151.8 2143

50 118.6 150.0 2429
" Percentage was calculated from levels of NDMA formed in con-

trol samples.
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Table 2. Effect of water and methanol-soluble extracts
obtained from Medical plants on NDMA

formation

A [ )]

Medical plants Extracting aﬁ:(i)(lillnntgof MDA formation ()
solvent extracts(mg) pH 1.2 pH4.2 pH6.0

water 10 1277 1045 1333

30 169.2 1145 155.6

I?;;Zgi;:‘; 50 180.0 1273 2222

1/

cordata Thunb) methanol 10 949 1474 1500

30 97.5 1380 2455

50 107.0 157.7 2900

water 10 1032 1106 1400

30 146.0 1159 160.0

Sam baek cho 50 184.1 1372 2400

(Saurus Chinensis) methanol 10 108.6 1208 170.8
30 167.1 129.7 2125
50 185.7 151.6 266.7

water 10 1024 1046 110.2

Back hwa 30 1060 96.6 1102
sa seul cho 50 964 962 983
(Oldenladia  methanol 10 1050 917 1818
diffusa Roxb) 30 101.7 972 2000

50 115.0 1069 209.1
" Percentage was calculated from levels of NDMA formed in con-
trol samples.
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F AF FE2ES 1-2mA7HE e NA ARl 7P
EX, 7~-8 mA7H ¢l NA Aol §43] Zasun
I B, & AN S25EE H7H] NA A
e EXANFHOY FEEY FEFTN] dEfie NA A
Aol M3 AaEE AHIE B 7] Ruse whes
ol thZhe] Aot e ALE AlgHTh

M=FFEEE2] NDMA MMAX 3}

Table 32 =FE, v, HZH) FEE°] NDMA A4
o PlXle ¥E§S dERd Zlolt). Table 3004 HiE wie}
2ol zF FE2EY UFES FEE BASle]
NDMAZ2] Aol A43e AAa#S Bl ] 5589 7
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G AL FEBATE JoH, B Agl AR Al

Table 3. Effect of water and methanol-soluble extracts
obtained from seaweed on NDMA formation

Adding NDMA formation (%)"

Seaweeds Extracting amount of
solvent extracts(ng) pH1.2 pH42 pH6.0
water 10 778 427 625
30 71.8 427 750
Laver(Porphyra 50 513 427 1125

tenera) methanol 10 872 427 150.0
30 674 415 2500
50 589 390 2875

water 10 928 900 698

30 845 813 538

Sf?,,r:ldzs,t;rd 50 738 809 530
pimnaifid ~ Methanol 10 783 782 9938

30 751 774 86.7
50 645 727 6238
water 10 716 713 884
30 704 769 615
Sea staghorn 50 692 782 814
(Condium fragile) methanol 10 836 755 674
30 65.7 66.1 80.0
50 658 755 798
U Percentage was calculated from levels of NDMA formed in con-
trol samples.
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Table 4. Influence of vegetable juice on NDMA formation in
reaction systems of different pH

Adding Inhibition of NDMA

Vegetables amount of formation(%)”
juice (ml) pH 1.2 pH 4.2 pH60
1 60.1 643
Swermete) 3 wa
var.angulosum) > 958 899 )
10 97.0 969 -
1 646 550 -
Kale(Brassia oleracea var. 3 90.0 760 -
acephala) 5 988 950 -
10 99.7 953 -
1 576 55.7 -
Cucumber 3 703 59.1 500
(Cucumis sativus) 5 969 928 66.7
10 959 955 86.7
1 69.2 627 -
Onion 3 709 678 -
(Allium cepa) 5 994 975 -
10 98.8 970 -
" Percentage was calculated from levels of NDMA formed in con-
trol samples.

? Inhibition of NDMA formation was not observed.

Table 5. Influence of fruit juice on NDMA formation in
reaction systems of different pH

Adding Inhibition of NDMA

Fruits amount of formation(%)"
juice(ml) pH1.2 pH4.2 pH6.0
. 1 369 328 77
Tomato 3 60.7 566 102
(Lycopericon esculentum) 5 726 689 29.1
10 964 910 538
1 560 350 2
. 3 780 374 -
Maesil (Prunus mume) 5 90 944 i
10 997 968 286
1 66.7 289 -
. 672 347 -
Plum (Prunus salicin) 5 995 934 i
10 993 900 -
1 35.9 213 -
. 515 385 -
Grape(Vitis spp.) 988 957 i
10 985 927 -
" Percentage was calculated from levels of NDMA formed in con-
trol samples.

? Inhibition of NDMA formation was not observed.
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