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Antioxidant and Antimutagenic Activities of Hot Water Extract from White and Yellow Onions after
Simulated Gastric Digestion. Yeon-Hee Kim, Mi-Yae Shon and NakJu Sung. Dept. of Food and
Nutrition, Institute of Agriculture & Life Science, Gyeongsang National University, Jinju 660-701, Korea -
Antioxidant activity and antimutagenic activities with and without simulated gastric digestion of hot
water extracts from white and yellow onions were investigated as compared to BHT and ascorbic acid
as control. Contents of total phenol and flavonoid in hot water extract of yellow onion were higher
than those of white one. The scavenging activity of hydrogen peroxide of both extracts were increased
in direct proportion to added their concentration. Antioxidant activity and reducing power of the hot
water extract were elevated through analysis of -carotene-linoleate system and were lower than those
of BHT and ascorbic acid. Antimutagenic activity after simulated gastric digestion of hot water extract
of white and yellow onions was observed against mutagen IG and MNNG on Salmonella typhimurium
TAB80 and TA100. Extract of yellow onion was higher in antimutagenic activity than that of white one.
In conclusion, these results suggested that phenol and flavonoid in hot water extract from yellow and
white onions may play an important role in the antioxidant and antimutagenic activities.
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A3 A}&-3 quercetin, myricetin, p-carotene, dimethyl
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-diphenyl-§-picrythydrazyl (DPPH), polyoxyethylene sorbitan
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Table 1. Total Phenol and flavonoid contents of hot water
extract in onion

Onions Total Total
phenol’(g/100g) flavonoid'(ug/100g)

White 9.3° 159.8

Yellow 10.0 197.7

°Each sample was analyzed in triplicate.

"Total phenol contents based a standard curve generated by
caffeic acid.

“Total flavonoid content based a standard curve generated by
myricetin.
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Fig. 1. Scavenging activity of hot water extract in onion on
hydrogen peroxide. Data were presented as the mean
and experiment was tested by independently triplicate
on per dose per each sample.
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Fig. 2. Antioxidant activity of various solvent extract in onion
using B-carotene linoleate model system.
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Fig. 3. Reducing power of hot water extracts in onion.
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Table 2. Antimutagenic activity of hot water extract in onion against IQ (0.02 »g, 0.2 yg/plate) and MNNG (0.1 pg, 0.01 »g /plate)
on S. typhimurium TA98 and TA100

IQ MNNG
Revertants/plate’ Percent inhibition(%) Revertants/ plate Percent inhibition(%)
TA98 TA100 TA98 TA100 TA98 TA100 TA98 TA100
Control 152.7" 288.0" 0 0 95.3” 228.0" 0 0
White 42.7 780 72.1 72.9 27 1143 76.2 50.0
Yellow 423 114.3 72.3 603 21.0 113.0 78.0 504

*Triplicate plates were tested per dose per experiment.

Y Revertant colonies with 0.02 ug (TA98) of IQ are a mean with spontaneous reversion substracted

2 Revertant colonies with 0.2 zg (TA100) of IQ are a mean with spontaneous reversion substracted

* Revertant colonies with 0.1 zg (TA98) of MNNG are a mean with spontaneous reversion substracted
¥ Revertant colonies with 0.01 pg (TA100) of MNNG are a mean with spontaneous reversion substracted
"Spontaneous mutation rate was TA98 (27 and 26) and TA100 (157 and 102) revertants.

"Data were presented as the mean of triplicate experiments.

Table 3. Antimutagenic activity of hot water extract in onion against IQ (0.02 ug, 0.2ug /plate) and MNNG (0.1 »g, 0.01 g /plate)
on S. typhimurium TA98 and TA100 under simulated gastric juice

Onions Antimutag-e MNNG IQ
n/plate Revertants/ plate’ Percent inhibition(%) Revertants/plate Percent inhibition(%)
{ug/plate) TA98 TA100 TA9 TA100 TA98 TA100 TA98 TA100
White 0 2653 251.2 0 0 2537 3153 0 0
1000 1925 1474 274 41.3 180.0 1729 29.0 451
2000 182.0 1231 314 51.0 1251 168.0 50.7 46.7
3000 157.7 1191 40.6 52.6 105.0 160.0 58.6 493
Yellow 0 299.3 237.2 0 0 216.0 2841 0 0
1000 217.0 148.0 27.5 37.6 180.0 171.0 310 39.8
2000 186.0 113.2 37.9 52.3 1454 170.2 32.7 40.1
3000 156.0 101.7 479 57.1 115.0 157.1 46.8 4.7

* Spontaneous mutation rate was TA98 (28 and 35) and TA100 (132 and 115) revertants.

Table 4. Antimutagenic activity of hot water extract in onion against IQ (0.02 zg, 0.2 pg/plate) and MNNG (0.1 »g, 0.01 »g /plate)
on S. typhimurium TA98 and TA100 under simulated intestinal juice

Onions Antimutag-en MNNG IQ
/plate Revertants/ plate” Percent inhibition(%) Revertants/plate Percent inhibition(%)
(ug/plate) — TA9g TA100 TA98 TA100 TA98 TA100 TA98 TA100
White 0 352.0 262.0 0 0 242.0 263.7 0 0
1000 269.1 149.0 236 431 185.4 179.0 234 43.0
2000 250.0 135.8 29.0 482 142.0 148.0 41.3 435
3000 197.3 120.0 439 54.2 1121 125.2 53.7 59.8
Yellow 0 326.1 258.3 0 0 249.0 343.5 0 0
1000 273.7 2195 27.5 185 180.0 185.0 27.7 46.1
2000 256.3 196.0 379 241 140.1 178.5 43.8 48.1
3000 228.0 155.0 47.9 40.0 105.0 150.1 57.8 56.3

* Spontaneous mutation rate was TA98(38 and 30) and TA100(130 and 131) revertant

AZHE BT 43 F228 T2 257 & &4 & Wst itk

% £dMo] 223 MNNGE S. typhimurium TA98 2 TA100

of WAl Zs, E5 FEENA 3000 ug/plates] F2 e o

B 7} A S. typhimurium TA8 2 TA100¢] 314 %z}

dAE 439 2 542%E YT, =34 FHdMe i A FEE9 Fsts € AFAs ARFY =

479% 9 40.0%E Je L & QQF g Ao} 2A o u}p o] a3E BHTS ascorbic acid¢} v st ZALSEH Th
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