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Abstract

This study examined the antioxidant activity of methanol and water extracts from Orostachys japonicus A. Berger accord-
ing to harvest times, by measuring electron donating ability(EDA), reducing power, superoxide dismutase(SOD)-like activity,
thiobarbituric acid reactive substances(TBARS) and antioxidant activity within a linoleic acid emulsion. EDA increased pro-
portionally with the extract concentration and the methanol extract had slightly stronger effects than the water extract. And
reducing power and SOD-like activity were highest in the methanol extract. Overall, based on the data, the methanol extract
of O. japonicus A. Berger harvested during August~ October presented the highest level of antioxidative activity and may
be a good candidate as a natural antioxidant source.
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Table 1. DPPH radical scavenging ability of methanol and water extracts from Orostachys japonicus A. Berger

according to harvest times (Scavenging ability, %)

Concentration (ug/ml)

Extracts
100 250 500 1,000
June 18.2+0.32" 22.6+0.21" 29.740.15% 32.5+0.21%
July 22.3+0.22% 30.7+0.17°" 36.80.23 39.3+0.20
August 52.10.42" 62.5£0.34" 77.5+0.38™ 82.4+0.42"
Methanol September 48.8+0.32™ 55.740.31° 68.3+0.32 88.3:+0.46™
October 45.7+0.22" 49.8+0.15" 53.740.27¢ 79.6+0.30
November 33.7+0.12™ 42.440.20°° 48.8+0.25" 54.3+0.21™
December 31.9+0.10% 38.7+0.19™ 42.240.19% 46.9+0.26"
June 14.340.08" 21.2+0.22% 25.2+0.18% 28.7+0.11%"
July 17.5+0.05™ 22.3+0.18"™ 28.140.20™ 32.5+0.20°°
August 38.840.17% 52.2+0.36" 58.5+0.31¢ 64.6+0.38"
September 4224022 48.140.33™ 51.540.36" 60.6:0.43"
October 36.5+0.26" 38.2+0.20™ 42.2+0295 52.4+0.24%°
November 29.8+0.21™ 32.1+0.25% 41.540.31% 44.8+0.31%
December 28.7+0.16% 31.7+0.31% 36.340.15% 38.2+0.21°

*" Means with different superscripts in the same column significantly difference(p<0.05),
“® Means with different superscripts in the same row significantly difference(p<0.05).

Table 2. Reducing power of methanol and water extracts from Orostachys japonicus A. Berger according to harvest

times (Optical density)
Extracts Concentration (¢g/md)
100 250 500 1,000

June 0.07+0.001* 0.13+0.002" 0.22:+0.003" 0.28+0.005"°

July 0.1240.001* 0.24=0.003"" 0.29+0.011% 0.41£0.016

| August 0.330.002" 0.5240.007" 1.024+0.015' 1.88+0.031°°
Methanol September 0.37+0.002"* 0.48+0.012" 0.92+0.015" 1.5240.035"
October 0.42+0.004 0.51+0.020" 0.89:£0.020' 1.45+0.028™

November 0.27+0.001%* 0.33+0.0112° 0.49+0.007" 1.0240.025%°

December 0.13+0.001°" 0.23+0.009" 0.37+0.002" 0.49+0.012%

June 0.07+0.001** 0.100.000™ 0.12+0.003 0.200.004""

July 0.10+0.001"* 0.20+0.002%° 0.2240.004™ 0.28+0.003"

August 0.26+0.002™ 0.3140.003" 0.47+0.002" 0.56+0.011"

September 0.3120.005™ 0.39:+0.005™ 0.49+0.001 0.62:+0.020™

October 0.33+0.011"* 0.38+0.010™ 0.42+0.005% 0.59+0.016""

November 0.12+0.004* 0.25+0.006% 0.31+0.011° 0.39+0.015%

December 0.11:+0.006™ 0.19+0.004°" 0.24+0.015% 0.22:0.009*

a~1

Means with different superscripts in the same column significantly difference(p<0.05),
P Means with different superscripts in the same row significantly difference(p<0.05).
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Table 3. SOD-like activity of methanol and water extracts from Qrostachys japonicus A. Berger according to harvest

times (Scavenging ability, %)

Extracts Concentration {g/mf) |
100 250 500 1,000

June 7.240.02° 12.120.06™ 16.3+0.15 20.2+0.21%°

July 18.5+0.11™ 21.3+0.15™ 25.840.22° 28.5+0.33%°

August 22.140.17 25.440.18" 32.240.32¢ 38.9+0.25"

Methanol September 21.4+0.20 22.8+0.21" 28.9+0.17 32.5+0.16"

October 18.2+0.08%* 21.240.13™ 23.6+0.11% 29.9+0.12"°

November 5.6+0.03% 1274008 16.240.13% 20.3+0.19°

December 4.1+0.02* 10.4+0.04° 13.7+0.08° 18.6+0.14°

June 3.240.05" 8.3+0.06™ 11.240.04* 14.8+0.11%

July 12.120.02" 16.240.10°° 21.4+0.16° 24.3+0.27"

August 18.4+0.08™ 22.4+0.15"™ 28.240.12° 32.5+0.33"

Water September 19.140.13" 21.240.21™ 24.6+0.25™ 28.8+0.19%°

October 12.2+0.10% 15.120.15" 19.8+0.18% 22.740.157

November 5.6+0.08" 10.2+0.09" 13.5+0.07° 16.4+0.09"

December 2.440.02* 5.3+0.03% 12.740.10™ 16.140.14™

*"! Means with different superscripts in the same column significantly difference(p<0.05),
AP Means with different superscripts in the same row significantly difference(p<0.05).
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Table 4. Hydroxyl radical scavenging ability of methanol and water extracts from Orostachys japonicus A. Berger

according to harvest times

(Scavenging ability, %)

Concentration (ug/mk)

Extracts
100 250 500 1,000
June 16.2+0.21°* 21.3+0.17° 24.7+0.28% 30.8£0.15°
July 28.240.18% 32.4+1.24% 37.740.19% 42.3+1.35%
August 40.8+1.23" 51.3+2.11° 56.6+1.21' 58.7+1.42'
Metharnol September 41.4+1.89" 48.3+1.18® 55.5+0.29 65.6£0.18"
October 38.3+0.10%% 44.2+0.92™ 53.6+0.75° 67.5+0.43C
November 29.2+0.15% 36.3+0.13 41.3+0.14" 46.8+1.05"
December 12.0+0.09* 16.8+0.09% 22.540.22% 24.5+0.98°
June 14.24+0.18™ 18.4+0.12" 21.540.21%¢ 26.8+0.12°°
July 32.5+0.24% 38.3+0.10™ 41.6+0.35" 48.6+1.24%°
August 38.240.33% 41.4+0.36% 48.7+0.17° 52.5+1.33"
Water September 40.0+1.21™ 42.5+0.25% 44.3+0.29" 48.2+1.17%°
October 32.440.32™ 38.740.19" 42 440,125 48.240.31"°
November 18.3+0.16* 21.1£0.21® 26.5+0.41% 33.6+1.20°
December 13.3+0.10™ 16.2+0.17% 21.4+0.16* 26.5+0.11%°

*~! Means with different superscripts in the same column significantly difference(p<0.05),
A" Means with different superscripts in the same row significantly difference(p<0.05).

Table S. Effect of methanol and water extracts from Orostachys japonicus A. Berger

on lipid oxidation of oil

emulsion containing FeCl; according to harvest times (mg MDA/ {)
Extracts Concentration (ug/mf)
100 250 500 1,000
June 3.840.21% 3.4+0.03" 3.2+0.018° 2.8+0.02%*
July 3.240.11% 3.8+0.05™ 3.440.04™ 2.84+0.05%
August 2.8+0.17% 2.6+0.11% 2.34+0.03°" 1.6+0.01"
Methanol September 2.6+0.08°° 2.2:+0.08% 1.8+0.01* 1.4+0.01*
October 3.4+0.15" 2.6+0.06™ 2.240.04" 1.6+0.02*
November 4.2+0.19% 3.6+£0.07°C 2.4+0.06™ 1.8+0.04*
December 4.0+0.06"" 3.8+0.04" 3.2+0.09%° 2.6+0.07"
June 4.0+0.10°® 3.6+0.02°° 3.4+0.02" 3.240.03"
July 3.8+0.14% 3.4+0.04" 3.0+0.04™ 3.0+0.05™
August 3.240.09" 2.8+0.05 2.6+0.01" 1.74+0.02°
Water September 2.8+0.13% 2.6+0.07™ 2.440.03" 1.8+0.05%
October 4.140.11% 3.8£0.04" 3.2+0.02¢° 2.0+0.01%
November 4.2+0.02° 4.0+0.01% 3.540.01" 2.8+0.07%
December 3.8+0.01° 3.6+0.08°" 3.4+0.07™ 3.9+0.02'

*"J Means with different superseripts 1n the same column significantly difference(p<0.05),
AP Means with different superscripts in the same row significantly difference(p<0.05).
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Table 6. Effect of methanol and water extracts from Orostachys japonicus A. Berger on lipid oxidation of oil

emulsion containing CuSQO; according to harvest times (mg MDA/ £)
Extracts Concentration {ug/mf)
100 250 500 1,000
June 4.2+0.08% 3.8+0.04" 3.440.02°" 3.240.06™
July 3.840.12% 3.4+0.03° 3.240.01% 2.9+0.02°
August 3.6+0.05™ 3.440.01° 3.0+0.03" 2.4+0.01%
Methanol September 3.440.04™ 3.020.02° 2.8+0.01" 2.240.04™
October 3.6+0.03% 3.2:40.04% 2.6+0.02%° 2.0+0.02*
November 4.8+0.01% 4.2+0.07" 3.6+0.03% 3.140.04%*
December 4.4+0,02% 4.040.05° 3.8+0.05™ 2.4+0.02%
June 5.240.05™ 4.640.05™ 4.240.12" 4.5+0.03™
July 4.4+0.08% 4.4+0.11% 3.8+0.01™ 3.6:+0.02"
August 4.2+0.10% 3.8+0.02% 3.6+0.028 3.0+0.04™
Water September 430,06 3.7+0.03% 3.2+0.02° 2,8+0.01%
October 4.0+0.04° 3.8+0.04 3.5+0.04% 3.4+0.03"
November 4.8+0.08% 4.6+0.08" 4.4+0.11° 4.0+0.04
December 5.240.12° 4.7+0.09" 4.3+0.02" 4.2+0.05"

“"™ Means with different superscripts in the same column significantly difference(p<0.05),
A7 Means with different superscripts in the same row significantly difference(p<0.05).

Table 7. Antioxidant activity of linoleic acid emulsion in methanol and water extracts from Orostachys japonicus
A. Berger according to harvest times for 1 day (Scavenging ability, %)

Concentration (1g/m{)

Extracts
100 250 500 1,000
June 8.2+0.03% 12.5+0.03% 18.4+0.03% 22.2+0.028°
July 12.740.02 18.8+0.05" 23.2+0.09' 28.8+0.04"°
August 14.1+0.05% 22.240.02™ 26.8+0.10 32.9+0.03°
Methanol September 10.3+0.01™ 18.0+0.06 24.3+0.06" 36.3+0.04"
October 14.2+0.08™ 21.3+0.06™ 22.0+0.035° 24.3+0.01°
November 8.9+0.04™ 12.9+0.03" 16.5+0.01°° 19.6+0.09°
December 6.3+0.04* 14.240.09™ 21.2+0.13" 24.3+0,02"
June 8.8+0.03% 13.30.02" 16.0+0.05™ 21.8+0.03%°
July 10.2:+0.08%* 16.9+0.05"° 22.840.05" 24.240.02%°
August 8.3+0.03™ 12.240.06™ 16.120.02™ 18.4+0.04*"
Water September 12.1+0.07% 16.3+0.03" 18.740.06° 22.120.03%
October 12.0+0.09" 14.0+0.02%° 18.840.03° 21.6+0.06%
November 6.6+0.04°* 8.7+0.04" 12.240.06™ 14.7+0.04%
December 8.3+0.02™ 10.5+0.09™ 12.040.03% 18.4+0.02°°

F- R b

Means with different superscripts in the same column significantly difference(p<0.05),
AP Means with different superscripts in the same row significantly difference(p<0.05).
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Table 8. Antioxidant activity of linoleic acid emulsion in methanol and water extracts from Orostachys japonicus

A. Berger according to harvest times for 7 days

(Scavenging ability, %)

Concentration (ug/mf)

Extracts -
100 250 500 1,000
June 22.2+0.06™ 28.540.22% 32.3+0.24°% 35.440.17%°
July 34.9+0.02 38.0+0.19” 42.040.13" 53.7+0.22%°
August 42.3+0.11™ 52.4+0.16® 62.3+0.38"¢ 84.0+0.35"
Methanol September 36.5+0.24" 43.3+0.32" 52.7+0.18" 62.2:+0.21"
October 28.8+0.19 37.84+0.08" 45 440,25 59.6+0.29"°
November 18.4+0.08" 24.3+0.22°" 36.340.34% 42.0+0.25%
December 18.940.23% 22.0+0.18" 36.7+0.43" 48.4+0.19"
June 16.5+0.09"* 18.4+0.18" 22.2+0.19° 24.340.12"
July 22.9+0.21%* 28.240.24" 32.340.05°¢ 42.140.17°
August 30.2+0.25"* 34.0+0.32" 38.9+0.24% 42 3+0.20°
Water September 28.9+0.13" 33.2+0.17% 36.3+0.11% 38.0+0.13%
October 24.3+0.09™ 28.5+0.29™ 32.0:0.07°° 38.24+0.32%
November 18.0+0.12° 22.4+0.33%" 32.640.04% 38.3+0.14%
December 8.2+0.19* 12.5+0.14%" 18.4+0.08° 22.5+0.26"
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