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Abstract

The natural sources extracted from green tea and pine needle were utilized to investigate the effects of extracts
on free radical reaction, lipid oxidation and nitrite scavenging ability. The degree of lipid oxidation is very
sensitive to kinds of oil emulsion reacted with iron sources and oxygen species. The antioxidants of extracts from
green tea and pine needle were different depending on concentration of extracts, which were a lower TBARS
value in 0.3% extracts concentration, compared to 0.1% extracts concentration. And also, the binding ability on
iron sources was superior in hot water extracts, but oxygen scavenging ability was the lowest TBARS values in
ethanol extracts. The hydroxyl radical scavenging ability of green tea and pine needle extracts had a little low
TBARS value in 0.1% and 0.3% extracts concentration in deoxyribose. The ethanol extracts of pine needle were
higher than those of hot water extracts on the basis of Fe’* ion content. The ascorbic acid content of green tea
showed 14.3 mg/100 g in hot water extracts and 16.7 mg/100 g in ethanol extracts. Electron donating ability of
extracts showed difference depending on extracts concentration, which were higher in ethanol extracts than those
of hot water extracts. The nitrite scavenging effects were tended to be different depending on pH value, however
they were decreased overall as pH value was increased. Especially, the nitrite scavenging ability of 0.3% extracts
from green tea and pine needle were the most effective in pH 1.2 and pH 3.0, which were showed 95% nitrite
scavenging ability.
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Table 1. The comparison of antioxidant ability of plant hot water and ethanol extracts with various antioxidants depending

on concentration(0.1%,

0.3%) in oil emulsion

Concentration(%)

0.1 03
Fe*™" Hb - OH Fe* Hb -OH
------------- TBARS(mg MDA/L reaction mixture)---------—---

CON? 2.6940.072° 5.00£0.076" 0.47+0.059% 2.69+0.072° 5.00£0.076° 0.47+0.059°
PW 0.36+0.027% 0.39+0.005° 0.520.017° 0.20+0.006" 0.23+0.010¢ 0.28+0.017°
PE 0.61+0.029° 0.30£0.116° 0.31£0.005°" 0.48+0.013° 0.98+0.031" 0.28+0.009
GW 0.26+0.008" 0.21+0.006° 0.36+0.066™ 0.13+0.012" 0.21 +£0.006¢ 0.13+0.014"
GE 0.17+0.007" 0.19+0.009° 0.21+0.005" 0.15+0.002% 0.18+0.003¢ 0.20+0.006*"
vC 2.2240.211° 2.41+0.027° 2.7240.138" 0.76£0.087* 2.16+0.082° 0.73+£0.025°
VE 1.77+0.015° 424+40.156° 0.30+0.040°™ 1.18+0.061° 4.16+0.087° 0.25+0.014%
CA 0.30+0.034" 2.88+0.025° 0.39+0.034°* 0.10+0.005® 1.3240.058° 0.19+0.016°
TY 0.26+0.002" 3.02+0.064° 0.18+0.0278 0.07+0.008° 2.58+0.123° 0.16+0.006'
GSH 5.6740.221° 2.3240.409° 0.87+0.057° 5.53+0.059° 4.01£0.085 0.98+0.016"

D e’ Sppm, Hb: 4mM, - OH: Sppm Fe**+4mM H,O(final concentration).
2 CON: control, PW: pine needle hot water extract, PE: pine needle ethanol extract, GW: green tea hot water extract, GE: green tea
ethanol extract, VC: vitamin C, VE: vitamin E, CA: carnosine, TY: tyrosine, GSH: glutathione. *® Means in the same column bearing
different superscript are significantly different(p<0.05).
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Table 2. The comparison of antioxidant ability of plant
extracts with various antioxidants reacted with hydroxyl
radical depending on concentration(0.1%, 0.3%) in deoxy-

ribose
Concentration(%o)
0.1 0.3
----- TBARS(mg MDA/L reaction mixture)---—-

CON 1.81+0.024° 1.81+0.024"
PW 2.0940.029° 2.09+0.049°
PE 1.76 £0.060° 1.1240.058%
GW 2.06+0.055° 2.0140.030°
GE 1.61£0.024° 1.03+0.033%
vC 1.73+0.019° 1.68+0.056°
VE 1.53+0.044% 1.23+0.053%
CA 1.2840.032° 1.2040.040°
TY 1.45+0.017° 1.36+0.006°
GSH 1.50+0.031° 1.2540.026%

Symbols are the same as Table 1. “® Means in the same column
bearing different superscript are significantly different(p<(0.05).
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Fig. 1. Contents of Fe'* and total iron in plant extracts, PW:
pine needle hot water extract, PE: pine needle ethanol extract,
GW: green tea hot water extract, GE: green tea ethanol extract.
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Fig. 2. Contents of ascorbic acid in plant extracts. PW: pine
needle hot water extract, PE: pine needle ethano! extract, GW:
green tea hot water extract, GE: green tea ethanol extract.
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Table 3. The comparison of electron donating ability of
plant extracts with various antioxidants depending on con-
centration (0.1%, 0.3%)

Concentration(%)

0.1 0.3

PW 552+42.30° 58.5+0.82°
PE 84.4+0.69" 86.740.55°
GW 53.2+2.46° 57.740.56°
GE 74.9+0.87 76.440.66°
VC 67.0+1.10° 68.74+0.72°
VE 10.7+0.66° 11.2+0.45"
CA 48.0+1.47 48.2+1.00
TY 4.1+042" 14.5+0.81°
GSH 60.1+1.33° 61.9+0.92°

Symbols are the same as Table 1.
™% Means in the same column bearing different superscript are
significantly different(p<0.05).
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Fig. 3. Nitrite scavenging ability of plant extracts and
various antioxidants at 0.1% and 0.3%. PW: pine needle hot
water extract, PE: pine needle ethanol extract, GW: green tea hot
water extract, GE: green tea ethanol extract, VC: vitamin C, VE:
vitamin E, CA: carnosine, TY: tyrosine, GSH: glutathione.
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