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Abstract

The present study was conducted to investigate nitrite-scavenging ability of the components of tradi-
tional tea materials in Korea. The nitrite-scavenging ability was appeared in all the samples examined.
Ethanol soluble fractions obtained from water soluble fractions of Cassiae torae semen, Perilla semen,
Acantopanacis cortex and Zingiberis rhizoma exhibited higher the nitrite-scavenging effect than ethanol
precipitate frecipitate fractions. While opposite results were obtained from those of Zizyphi fructus,
Chaenomelis fructus and Schizandrae fructus in the nitrite-scavenging effect.
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Table 1. List of samples

Common name Korean name

Scientific name Effective part

Cassiae torae semen Gyeolmyeongja
Perilla semen Deulggae
Schizandrae fructus Omija

Zizyphi fructus Daechu
Chaenomelis fructus Mogwa
Acantopanacis cortex Ogalpi
Zingiberis rhizoma Saenggang

Cassta tora L. Seed
Perilla frutescens Brit ~
Schizandra chinensis Baillon 4
Zizyphus sativa Gaertner Fruit
Chaenomeles sinensis Koehne ~
Acanthopanax  sessiliflorum Cortex
Zingiber officinale Rosc s
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Table 2. Yields of water-soluble extracts obtained from
favorite beverage materials

Samples Yield, %
Cassiae torae semen, Cassia tora L. 196
Perilla semen Perilla frutescens Brit 9.9
Zizyphi fructus Zizyphus sativa Gaertner 61.2

Chaenomelis fructus Chaenomeles sinensis Koehne 37.7
Schizandrae fructus, Schizandra chinensis Baillon 47.6
Acantopanacis cortex, Acanthopanax sessiliflorum 15.2
seeman

Zingiberis rhizoma Zingiber officinale Rosc 12.5
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Table 3. Nitrite-scavenging effect of each fraction obtained from favorite beverage materials

Samples

Cassiae torae semen, Cassia tora L.
Perilla semen Perilla frutescens Brit
Zizyphi fructus Zizyphus sativa Gaertner

Chaenomelis fructus Chaenomeles sinensis Koehne
Schizandrae fructus, Schizandra chinensis Baillon
Acantopanacis cortex, Acanthopanax sessiliflorum seeman
Zingiberis rhizoma Zingiber officinale Rosc

Water solubles

Nitrite-scavenging ratio, %

Ethanol-solubles  Ethanol-precipitates

525 67.9 215
71.3 74.0 245
74.0 80.5 97.1
54.0 233 55.9
59.1 433 55.9
92.1 98.0 46,0
71.7 52.3 438

*Nitrite was incubated with each extracts (10 mg) at 37C

Table 4. Nitrite-scavenging effects of ethanol-precipi-
tate fraction obtained from Zizyphi fructus

for 1 hr under pH 1.2

Table 5. Nitrite-scavenging effects of ethanol-soluble
fraction obtained from Acantopanacis cortex

Nitrite-scavenging ratio, %

Nitrite-scavenging ratio, %

pH pH

2 mg 5 mg 10 mg 2 mg 5 mg 10 mg
12 30.2 48.8 971 1.2 389 61.6 98.0
42 10.6 11.0 12.8 42 7.2 9.1 9.8
6.0 5.8 7.0 9.3 6.0 6.1 73 8.7
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Table 6. The browning intensities of each fraction obtained from favorite beverage materials

Samples

Absorbance at 420 nm*

Water-solubles

Ethanol-solubles  Ethanol-precipitates

Cassiae torae semen, Cassia tora L.

Perilla semen Perilla frutescens Brit

Zizyphi fructus Zizyphus sativa Gaertner

Chaenomelis fructus Chaenomeles sinensis Koehne
Acantopanacis cortex, Acanthopanax sessiliflorum seeman
Schizandrae fructus, Schizandra chinensis Baillon
Zingiberis rhizoma Zingiber officinale Rosc

8.1 8.8 5.6
31 04 35
4.7 2.7 6.8
0.7 0.2 0.5
3.2 0.5 1.6
2.8 1.6 38
14 12 15

*The concentration of sample prepared was adjusted one percent

Table 7. The UV absorbance of each fraction obtained from favorite beverage magterials

Absorbance at 280 nm*

Samples —
Water-solubles Ethanol-solubles  Ethanol-precipitates

Cassiae torae semen, Cassia fora L. 425 64.0 16.6
Perilla semen Perilla frutescens Brit 243 26.0 18.0
Zizyphi fructus Zizyphus sativa Gaertner 295 27.8 38.0
Chaenomelis fructus Chaenomeles sinensis Koehne 9.0 45 5.8
Acantopanacis cortex, Acanthopanax sessiliflorum seeman 675 16.0 12.0
Schizandrae fructus, Schizandra chinensis Baillon 335 26.0 20.0
Zingiberis rhizoma Zingiber officinale Rosc 155 170 7.0
*The concentration of sample prepared was adjusted one percent
Table 8. Electron donating abilities of each fraction o} 7gko] UABIIc)
obtained from favorite beverage materials

Electron donating ability, % 2 =]
Samples
Water- Ethanol-  Ethanol-
solubles solubles precipitates 1. Pivnick, H., Rubin, LJ., Barnett, HW., Nordin, HR.,,
A. ¢ i .. Eff f sodi itrit
Cassize torae semen 9297 337 121 Ferguson, P.A. and Perrlhn, H.: E .ect [ sodm.m. nitrite

) and temperature on toxinogenesis by Clostridium bo-
Perilla semen 62.6 53.5 11.9 . . .

. . tulinum in perishable cooked meats vacuum-packed
Zizyphi fructus 389 29.1 45.0 L .

. in air-impermeable plastic pouches. Food Technology,
Chaenomelis fructus 554 23.3 57.5

. 21, 100(1967)

Schizandrae fructus 376 25.6 273 A . . .
. 2. Fox, J.B.: The chemistry of meat pigments. /. Agric.

Acantopanacis cortex 69.4 65.7 329

Zingiberis rhi 156 314 38 Food Chem., 14, 207(1966)

Ingiberts rhizoma : : . 3. Peter, F.S.: The toxicology of nitrate, nitrite and N-
*The concentration of sample prepared was adjusted 100 nitroso compounds. /. Sct. Food Agric, 26, 1761(1975)
ppm 4. Crosby, N.T. and R. Sawyer: N-nitrosamines: A re-

view of chemical and biological properties and their
. estimation in foodstuffs. “Advances in food research”

ol Aty Aol dem, F44 HES o (C.O. Chichstered.), Academic press, 21, 1(1976)
718 i3 Jdetg AHeRog R L u, A 5. Mirvish, $.S.: Kinetics of dimethylamine nitrosation
wHzl, S, 923, A7te] Ao oete sl4A 3 in r;latti0n4’2) régg(zigr’rn(;)ne carcinogenesis. /. Nat. Can-
B 2. A A3 ) 2 AR 80| cer tnst, 2%,

ol dlstd A AR o}xo/\].o‘g ikl {](ﬂ‘f 6. Archer, M.C. and Weisman, M.: Reaction of nitrite
ov th3, 23 em|ate] Hgele Iowbdle] ARE with ascorbate and its relation to nitrosamine forma-
dehligith A8 25 Fo gRE de 34 tion. J. Nat. Cancer Inst, 54(5), 1203(1975)
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10.

11

12,

(1987)

. Cooney, R.V. and Ross, P.D.: N-nitrosation and N-nit-

ration of morpholine by nitrogen dioxide in aqueous
solution: Effects of vanillin and related phenols. J Ag-
ric. Food Chem., 35, 789(1987)

A%, i, 987, olFE, W, eSS AA
AEAAE 2% et e Aggelxl aztg,
2. H2FEE] obHd Falzg. FIFAEI A,
20(5), 469(1987)
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L ok} 328 opdatd Raizhg. qxpataE A,
20(5), 463(1987)

Norminton, KW., Baker, 1., Molina, M., Wishnok, ].S.,
Tannenbaum, SR. and Puju, S.: Characterization of

13.

14.

15.

Al Z 5k 3] A A 25 H A5 F (1993)

a nitrite scavenger 3-hydroxy-2-pyranone, from chi-
nese wild plum juice. J. Agric. Food Chem. 34, 215
(1986)

A%, 2447 1 LAY stel A 2ol A AT
P AEHE 3 %], 17(6), 506(1985)

Fox, JB. and Ackerman, S.A.: Formation of nitric
oxide myoglobin: mechanisms of the reaction with va-
rious reductants. J. Food Sci, 33, 364(1968)

Kato, H., Lee, LE., Chuyen, N.V,, Kim, SB. and Hay-
ase, F.: Inhibitory of nitrosamine of formation by non-
dialyzable melanoidins. Agric. Biol. Chem., 51(5), 1333
(1987)
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