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Abstract

Antioxidant activity of wa-song (Orostachys japonicus A. Berger) was analyzed to clarify the influence
of extractive solvent and drying method such as sun, hot-air and freeze drying. The contents of total phenols
and flavonoids were significantly higher in 95% ethanol extracts than water extracts. Ability of reducing power
and DPPH radical, hydroxyl radical and nitrite scavenging ability were higher in the order of hot-air dried
sample> freeze dried sample> sun dried sample and these abilities were also higher in 95% ethanol extracts
than water extracts. In conclusion, antioxidant activities of wa-song extracts were in proportion to the contents
of total phenols and flavonoids. Also, hot-air drying is the superior method for the enhancement of antioxidant

activity of wa-song.
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Table 1. Yields in water and 95% ethanol extracts from
wa-song (Orostachys japonicus) with the different drying
conditions (%)

Conditions of Drying methods

sample treatment Sun dry Hot air dry Freezed dry
Drying 6.25 10.00 8.20
Water extract 0.68 2716 1.80
95% ethanol extract 0.13 0.72 0.21
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Table 2. Total phenol and flavonoid contents in water and
95% ethanol extracts from wa-song (Orostachys japonicus)

with the different drying conditions (mg/100 g)
Sample code” Phenol contents Flavonoid contents

S-W 627.3+1.27% 302.4+3.87"

H-W 780.1+1.18" 517.3+3.52

F-W 417.4+1.24° 319.2+1.93"

S-E 521.7+2.31° 485.8+2.14°

H-E 1,210.3+1.70" 989.1+1.27"

F-E 834.8+2.52° 724.6+2.18°

US-W: water extract from sun dried wa-song, H-W: water
extract from hot air dried wa-song, F-W: water extract from
freeze dried wa-song, S-E: ethanol extract from sun dried
wa-song, H-E: ethanol extract from hot air dried wa-song,
F-E: ethanol extract from freeze dried wa-song.

PMeans with different superscripts in the same column are sig—
nificantly different at p<0.05.
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Table 3. DPPH radical scavenging ability in water and 95%
ethanol extracts from wa-song (Orostachys japonicus) with
the different drying conditions (%)
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Table 4. Reducing power in water and 95% ethanol extracts
from wa-song (Orostachys japonicus) with the different
drying conditions (O.D. value: 700 nm)

Sample code” Concentration (ug/mL) Sample Concentration (ug/mL)

P 100 250 500 1000 code” 100 250 500 1000
S-W 6.14+0.08"12.4+0.10" 169+0.11* 235+0.17° S-W 0.10£0.001"? 0.33+0.011¢ 0.42+0.005" 0.54+0.015"
H-W 12.0+0.12° 26.4+0.09Y 33.7+0.12° 59.240.24° H-W 0.18+0.003" 0.27+0.009° 0.54+0.017* 0.99+0.010°
F-W 3.1+006° 85%0.03" 17.6+0.06" 34.6+0.20 F-W 0.08+0.001* 0.24+0.003* 0.38+0.010° 0.62+0.022°
S-E 11.7£0.04% 29.8+0.10° 36.6+0.13¢ 60.7+0.31° S-E 0.20+0.002°  0.31+0.005° 0.46+0.008° 0.78+0.014
H-E 13.6+0.06" 39.2+0.08% 53.5+0.38% 80.5+0.36' H-E 0.28+0.001% 0.53%0.013% 1.22+0.024" 1.76+0.023"
F-E 10.7+£0.10° 23.4+0.12° 489+0.25" 74.1+0.27° F-E 0.14+0.004° 0.35£0.015° 0.57+0.016° 1.04+0.019°
Ascorbic acid 62.8+0.18" 79.8+0.27" 81.4+0.33" 95.5+0.42* Ascorbic 0.72£0.013" 1.84+0.028" 2.28+0.035" 2.45+0.015%
BHT 27.0+0.12% 35.7+0.17" 41.9+0.24° 63.9+0.28° acid

f f h
D Abbreviation: same as in Table 2. BHT 0.24+0.002" 0.37+0.012" 1.24+0.014% 2.6440.027

YMeans with different superscripts in the same column are sig—
nificantly different at p<0.05.
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Table 5. The scavenging ability of hydroxyl radical in water
and 95% ethanol extracts from wa-song (Orostachys japo—
nicus) with the different drying conditions (%)

Concentration (ug/mL)
100 250 500 1000

Sample code”

S-W 48+0.07" 6.8+0.06" 12.3+0.08" 154+0.14"
H-W 84+0.05¢ 105+0.05° 183+0.10° 47.3+0.13°
F-W 45+0.04° 6.6+0.07° 86+0.09° 12.5+0.08
S-E 7.8+0.06° 12.6+0.10 23.4+0.12¢ 33.2+1.15°
H-E 20.3+0.12" 33.1+0.12" 41.7+1.04" 66.5+0.55
F-E 184+0.18° 20.7+0.11¢ 33.1+1.20° 44.6+1.00°

Ascorbic acid 484+1.36% 59.9+1.42" 64.3+058" 69.3+1.31¢
BHT 50.6+£2.19" 52.4+1.23% 61.3+1.25° 75.7+1.17"

Y Abbreviation: same as in Table 2.
PMeans with different superscripts in the same column are sig—
nificantly different at p<0.05.

91tH30). = hydroxyl radicale] A WA LA st=
QAT FAAA A E4S dodle f3l gzl
o2 B oF dEAFE A B A WA 234
free rad1cal»} Hk3-5l= ARRSHAZ o] 82 4 e A
o] & Ro=z YAtk

sl m&‘;‘ 2

SOD OA|.§FA‘|

ofFol HUAx, g A= El FAAx
e-8-F % 5] superoxides} Rt
pyrogallol A}4F3} H}%P_i SO
= Table 63} 2t} EFZE2
FA QL] BE ARl A 25% W] g
N FEE2 500 pg/mlL °]Fe &=
1000 pg/mLe] FEolME 27.7~56.9%9 A4S
Az Yo X e SFESET ST
AZ > TAAZ > AYH=x9 o
FrARE 235 YehiSle ol dx EdE &9
GAE B AFolA TR AE>AIT Ax A18>

J29) A2 AAEAS @ SOD FAHEA0] Erhe By

>
Bl
Lo
e
i)
2

olo
ob
i
E
il
i)

kv
o

Ay o
o2l

N &
>
i
o,
o

Mo =
2 o

© ol
e
) tlo
)
N
N

R )
tlo
i
O,
=
32 o
[o

o] 34

P

d
=

f
=2
>
Do
(=)
X
o
4o o

s

@
oz Kb W oof -

y 1
e

o
)
>

|

il

>
gl

Table 6. SOD-like activity in water and 95% ethanol ex-—
tracts from wa-song (Orostachys japonicus) with the dif-
ferent drying conditions (%)

Concentration (ug/mL)
100 250 500 1000

Sample code”

S-W 88+0.04"711.440.04° 13.1+0.05" 14.2+0.13"
H-W 13.2+0.06° 16.4%0.12° 18.7+£0.13° 24.2+0.18
F-W 6.4+0.03" 10.2+0.08" 155+0.07" 18.3+0.12"
S-E 9.6+0.05° 12.7+0.05° 20.1+0.14* 27.7+0.21¢
H-E 16.24+0.10" 25.4+0.21" 39.8+0.17° 56.9+0.35'
F-E 10.3+0.02¢ 15.340.13% 20.1£0.19° 38.3+£0.29°

Ascorbic acid 28.9+0.15% 31.3+0.28% 45.3+0.46" 53.9+0.26°
BHT 31.6+0.17" 42.2+0.23" 50.2+0.61% 59.9+0.17"

‘I)Abbreviationi same as in Table 2.
Means with different superscripts in the same column are sig-
nificantly different at p<0.05.
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Fig. 1. Nitrite scavenging activity of wa-song (Orostachys
Jjaponicus) extracts with the different drying conditions in
the reaction system of pH 2.5, 4.2 and 6.0.

“Neans with different superscripts in the same concentration are
significantly different at p<0.05.
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