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Effect of Natural Plant Components on the Nitrite-scavenging

Soo-Jung Lee, Mi-Ja Chung, Jung-Hye Shin and Nak-Ju Sung’
Dept. of Food and Nutrition, The Institute of Agriculture and Fishery Development,
Gyeongsang National University, Chinju 660-701, Korea

ABSTRACT -

The purpose of this presents is to investigate, using natural food extracts(Green

tea; Camellia sinesis, Du’ chung; Eucommia ulmoides Oliver, Eu sung cho; Houttuynia cordata
Thunb, Sam back cho; Saurus Chinensis, Baek hwa sa seal cho; Oldenladia diffusa Roxb., Laver;
Porphyra tenera, Sea mustard; Undaria pinnatifida and Sea staghorn; Condium fragile) and
juices(Sweet pepper; Capsicum annuum var. angulosum, Kale; Brassia oleracea var. acephala,
Cucumber; Cucumis sativus, Onion; Allium cepa, Tomato; Lycopericon esculentum, Maesil; Prunus
mume, Plum; Prunus salicina and Grape; Vitis spp.), the effect of natural plant components on
the nitrite-scavenging under the different levels of pH. From the above mentioned extracts and juices,
the content of vitamin C was detected, containing 65.1~77.1 mg/100 g, at the highest level in the Green tea, and
followed by vegetables and fruits in order. The nitrite scavenging effect of teas, medicinal plants, and seaweed
extracts, in the reaction system under the condition of pH 1.2, were 57.0~100%, 50.0~100%, and 18.0~99.0%,
respectively. Especially, the nitrite was scavenged to the level of 100%! when 10 ml of kale and 5 ml of maesil
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Table 1. Vitamin C contents of each natural foods extract
and juice

Vitamin C

Samples (mg%)

water extract  65.1
MeOH extract  77.7
Du'chung(Eucommia ulmoides Oliver) — water extract 0.7
MeOH extract 1.6

Eu sung cho(Houttuynia cordata Thunb) water extract 8.0
MeOH extract 8.3
water extract 12
MeOH extract 2.8
water extract 39
MeOH extract 5.8
water extract  28.3
MeOH extract 322
water extract 55
MeOH extract 17.3
water extract 71
MeOH extract 8.6

Green tea(Camellia sinesis)

Sam baek cho(Saurus Chinensis)

Baek hwa sa seul cho(Oldenladia
diffusa Roxb.)

Laver(Porphyra tenera)

Sea mustard(Undaria pinnatifida)

Sea staghorn(Condium fragile)

Sweet pepper, green (Capsicum annuum

Jjuice 14.8
var. angulosum)

Kale(Brassia oleracea var. acephala) juice 414
Cucumber(Cucumis sativus) juice 16.3
Onion(Allium cepa) juice 6.6
Tomato(Lycopericon esculentum) juice 7.0
Maesil(Prunus mume) juice 3.0
Plum(Prunus salicina) juice 3.8
Grape(Vitis spp.) juice 35
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Fig. 1. Nitrite-scavenging effect of tea extracts under
different pH
(A-1; Camellia sinesis water-estract, A-2; Camellia
sinesis MeOH-estract B-1; Eucommia ulmoides Oliver
water-extract, B-2; Fucommia ulmoides Oliver MeOH-
extract).
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Fig. 2. Niteite-scavenging effect of medicinal plant extracts
under different pH
(C-1; Hourtuynia cordata Thunb water-extract, C-2;
Houttuynia cordata Thunb MeOH-extract, D-1; Saurus
Chinensis water-extract, D-2; Saurus Chinensis MeOH-
extract, E-1; Oldenladia diffusa Roxb water-extract, E-
2; Oldenladia diffusa Roxb. MeOH-extract).
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Fig. 3. Nitrite-scavenging effect of seaweed extracts under
different pH
(F-1; Porphyra tenera water-extract, F-2; Porphyra
tenera MeOH-extract, G-1; Undaria pinnatifida water-
extract, G-2; Undaria pinnatifida MeOH-extract, H-1;
Condium fragile water-extract, H-2; Condium fragile
MeOH-extract).
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Fig. 4. Nitrite-scavenging effect of vegetable juice under
different pH
(V-1; Capsicum annuum var. angulosum, V-2; Brassia
oleracea var. acephala, V-3; Cucumis sativus, V-4;
Allium cepa).
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Fig. 5. Nitrite-scavenging effect of fruit juice under

different pH
(Fr-1; Lycopericon esculentum, Fr-2; Prunus mume, E Ax= 19973 e EA e FRaA] G-
fr-3; prunus salicina, Fr-4; Vitis spp.). o olakd Z=8s|l 7o) o]o] ZHAI=FUITH

2229

AFERL, ), FEABREE, AE, B R), sl2FE, U9, 32, AR, AY, 0], $h %
HAFEVE, WA, 27, %) FE2E27E pHE G| in vino BAINA BlER C Tt oldAg aAx
£ BT HE ¢ g3 ZASEEA 65.1~77.1 mg/100 g2 7P E9kon, Mafe AdwRet g
2 7 AZFEAT opEAE £AZEL pH 12014 2 G0t /P sl A, HEAHER 2 slzRe
79 pHL.29014 Z}z} 57.0~100%, 50.0~100% 2 18.0~99.0%3tF. 3] AY 2= 10ml & wjdFF2 SmIF A
o= 100%7H] oFddd 2285 JeERidit

i

rot

bacteriological medium and in meat. J. Can. Inst.
Food Tech., 2, 52 (1969).
3. Rorald, W.: Naturally occurring nitrate/nitrite in foods.

=

1. Fox, J.B.: The chemistry of meat pigment. J. Agric.
2. Jhonston. MLA.. Pivnick. H. and Samson. JM.: Inhibit- 4. Schoental, R.: Carcinogenic action of diazomethane and

ion of Clostridium botulinum by sodium niuite in a of nitroso-N-methyl- urethan. Nature, 188, 420 (1960).

Journal of Food Hygiene and Safety, Vol 15, No. 2



94

10.

11

12.

13.

14.

15.

16.

17.
18.

19.

20.

. Kubberod, G., Cassens,

Soo-Jung Lee, Mi-Ja Chung, Jung-Hye Shin and Nak-Ju Sung

Mirvish, S.S.: Formation of N-nitroso compounds;
Chemistry, kinetics and in vivo occurrence. Toxi. Appl.
Pharmacol., 31, 325-351 (1975).

. Mirvish, S.S., Wallcave, L., Eagen, M. and Shubik, P:

Ascorbate-nitrite  reaction; Possible means of blocking
the formation of cacinogenic N-nitroso compounds.
Science, 177, 65 (1972).

R.G. and Greaser, M.L.:
React- ion of nitrite with sulfhydryl groups of
myosin. J. Food Sci., 39, 1228 (1974).

. Tanaka, K., Chung, K.C., Hayatsu, H. and Kada, T.:

Inhibition of nitrosamine formation in vitro by sorbic
acid. Food Cosmet. Toxicol., 16, 209 (1978).

. Reddy, SK., Gray, JJ., Price, JFE and Wilken, WE:

Inhibition of N-nitrosopyrrolidine in dry cured bacon
by «-tocopherol-coated salt systems. J. Food. Sci., 47,
1598 (1982).

ik, Mk, BREE: Bl N= oy 7T 3 4R
B.EFELEF, 33, 151 (1980).

Challis, B, and Bartlett, C.D.: Possible cocarcinogenic
effect of coffee constitauents. Nature, 254, 532 (1975).
A48 Maillard ¥H3GES] 3l aiMa} AExE
AE38 19, 25-35 (1986).

Normington, K. W.: Characterization of a nitrite sca-
venger, 3-hydroxy-2-pyrane, from chinese wild plum
juice. J. Agric. Food Chem., 34, 215 (1986).

AT, Y, 8FH, o158, AME, 95 AANE
A olg W YERANT AgRlxt BajakE-. 1.0}
AFEE] olEdg Eajahg. AEFtetElA|, 20, 463
(1987).

AME, hdd, F8Y, o|FE, BdE, AT AR E
Aol o3k debd YEZARD AA A EsiAE. 2
A2FEE] ol RalEhg. IEAIEE)A], 20, 469
(1987).

TA%, e, BEE, ey, AsT: 712 AR
oFdAE a7EE, FAFANIA], 25, 530 (1993).
FH7F, 24 AEEAY. AL p.409-414 (1995).
g, 73], olMe: =4t FEAke FHo B o
T 2 FHE3 A, 8, 70-73 (1976).

TEIEY 2L A7 AFHEER A iR
(1996).

AnA: G5t oAt FHO A FEH A+ &
Foista thekel wALk =T (1985).

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Chichester, C.O., Mark, EM. and Stewart, G.E: The
chemistry of tea and tea manufacturing. Advances in
Food Research, p. 219-225 (1962).

Hep=: HRERED mElck 2 A8 BR1ES 22,
349-350 (1975).

oA, GET, ol5E, S, A%, I FAA5E
B oG RN L. I YEAFAIA, 23, 287292
(1994).

Lee, JH. and Choi, 1.S.: Influence of some flavonoids
on N-nitrosoproline formation in vitro and in vivo. J.
Korean Soc. Food Nutr., 22, 266 (1993).

sk, olel), WA, AR, A, BAE, A%
AA} 22l ol 2] B4 WA E S}
3)A], 27, 124-128 (1995).

TAE, A48, BdE, gl A, A AR
oA &AL S FHEIR], 25 526-529
(1993).

Fox, JB. and Ackerman,
oxide myoglobin: Mechanisms of the reaction with
various reductants. J. Food Sci., 33, 364 (1968).
Toshiharu, K., Shazuki, H. and Ishibashi, T.: Effect of
ascorbic acid on the formation of N-nitrosodimethy-

S.A.. Formation of nitric

lamine in vitro. Bull. Japan. Soc. Sci. Fish., 40, 1251-
1256 (1974).

Osada, H.: Studies on the organic acids in marine
products(Ill). Contents of organic acids in seaweeds
and their changes during drying. Tokyo Junior College
of Food Tech., 8, 297-301 (1968).

FrULEA . BHHOER & 5URHS. New Food Industry, 11,
41-50(1961) .

o)71E, A, AT viARe I F okl
2AZE, =2 EH8)E)A], 29, 432-436 (1997).
Kurechi, T., Kikugawa, K. and Fukuda, S.: Nitrite-
reacting substances in Japanese radich juice and their
inhibition of nitrosamine formation. J. Agric. Food Chem.,
28 1265-1269 (1980).

Jaworski, A'W. and Lee, C.Y.: Fractionation and HPLC
determination of Grape phenolics. J. Agric. Food.
Chem., 35, 257-259 (1987).

A8 AEA, H, A wlde] e F FeAR
o] ¥g}, d=geAFEsA, 18, 101-108 (1989).
&S, 1832, ol7)E: HiEA SEY] okdikg aAd
AAFAGE. F=2FA53)R], 28, 232 (1996)

Journal of Food Hygiene and Safety, Vol. 15, No. 2



