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Orostachys malacophyllus grow on the old roofing tile or on the rock of mountain and is belong to
Crassulaceae family. After air drying for Orostachys malacophyllus (OM), using the mixture of lactic acid
bacteria (Lactobacillus bulgaricus, Streptococcus thermophilus, Lactobacillus acidophilus) was fermented
(FOM). OM and FOM extracted using water (W), ethanol (E) and methanol (M) and were measured
extracts yield, pH and Brix. Extracted OM and FOM were tested by in vitro experimental models of
a,a’-diphenyl-B-picrylhydrazyl (DPPH) radical scavenging activity, Fe/Cu reducing power, linoleic
acid peroxidation using ferric thiocyanate and thiobarbituric acid (TBA) methods and peroxidation of
rat liver homogenate. In addition, the bioactive materials (phenolic compounds, flavonoids and miner-
als) were measured. The highest phenolic compounds and flavonoids were OME 122.2 mg/100 g and
OME 84.0 mg/100 g. OM and FOM " s major minerals were K, Ca and Mg. The highest free radical
scavenging activity showed in FOMM (93.9%), OMM (93.4%), FOME (92.1%) and OME (91.9%) at 0.5%
additional level. Fe reducing powers were strong in FOME and FOMM and Cu reducing powers were
strong in OME and FOMM. Antioxidant activities on lipid peroxidation using rat homogenate as
measured by TBARS method showed strong in FOME and on lipid peroxidation of linoleic acid as
measured by ferric TBA method showed strong in OME and FOME and measured by ferric thio-

cyanate showed strong in FOME and FOMM.
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Table 1. Extract yield and pH in the water, ethanol and meth-
anol extracts from Orostachys malacophyllus (OM) and
fermented Orostachys malacophyllus (FOM)

Extract yield (%) pH

w 24.49 5.26

oM E 11.53 5.38
M 16.84 5.92

w 28.96 4.75

FOM E 10.67 5.25
M 16.39 5.70

OM : Orostchys malacophyllus, FOM : Fermented Orostchys mala-
cophyllus, W : Water extracts, E: Ethanol extracts, M : Methanol
extracts.
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Table 2. The concentrations of total phenolic compounds and flavonoids in the water, ethanol and methanol extracts from Orostachys
malacophyllus (OM) and fermented Orostachys malacophyllus (FOM)

Total phenolic compounds concentrations

(mg/ 100g dry weight)

Flavonoids concentrations

(mg/ 100g dry weight)

oM FOM OM FOM

Water 35.42+0.26" 39.56+0.38" 23.47+0.15° 19.96+0.29°
Ethanol 122.2748.37° 94.88+1.86° 84.03+3.97° 81.25+1.10°
Methanol 87.75+1.55% 81.02+0.00° 73 44+0.66° 67.630.59°

Values are mean * S.E., n=3.
Abbreviations are the same as in Table 1.

Values with different letters are significantly different at p<0.05.

Table 3. Mineral concentrations in Orostachys malacophyllus
(OM) and fermented Orostachys malacophyllus (FOM)

Mineral concentrations (ppm)

Minerals
oM FOM

Potasium 160.60+1.30 184.00+1.50
Calcium 115.50+0.70 130.30+2.60
Magnesium 22.10+0.20 25.50+0.20
Manganese 4.44+0.10 4.90+0.05
Zinc 3.50+0.70 4.30+0.70
Iron 2.57+0.02 3.17+0.05
Sodium 1.57%0.02 2.52+0.05

Values are mean + S.E., n=3.
Abbreviations are the same as in Table 1.
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Table 4. Reducing power of water, ethanol and methanol extracts from Orostachys malacophyllus (OM) and fermented Orostachys

malacophyllus (FOM)

Fe-Reducing power

Cu-Reducing power

Composition Conc.(%)
oM FOM OM FOM
1.00 2.92+0.04 4.00+0.00
0.50 2.87+0.00 3.46+0.09
BHT 0.10 2.85+0.02 2.62£0.02
0.05 2.19+0.00 2.16%0.00
0.01 0.54+0.01 0.85+0.04
1.00 2.90+0.03 3.54%0.04
0.50 2.88+0.05 2.37+0.02
AA 0.10 2.76=0.20 2.09£0.03
0.05 2.14£0.02 1.74+0.02
0.01 1.46+0.03 0.52+0.00
1.00 2.650.01 2.73£0.01 1.57£0.01 1.34£0.01
0.50 1.59£0.01 1.94+0.01 1.01£0.01 0.94+0.01
Water 0.10 0.35+0.01 0.44+0.01 0.32+0.02 0.28+0.00
0.05 0.18+0.01 0.22+0.01 0.16+0.00 0.16%0.00
0.01 0.04%0.00 0.05+0.00 0.05+0.00 0.05+0.00
1.00 2.90+0.03 2.93+0.03 2.8%0.05 2.80+0.04
0.50 2.78+0.03 2.87+0.00 2.50+0.01 2.52+0.03
Ethanol 0.10 1.15£0.04 2.79£0.02 1.07£0.03 0.85+0.02
0.05 0.610.01 0.84+0.01 0.60+0.03 0.46%0.01
0.01 0.13£0.00 0.42+0.00 0.14+0.00 0.01£0.01
1.00 2.90+0.03 2.96+0.00 2.63+0.02 2.85+0.02
0.50 2.85+0.01 2.79+0.00 2.24+0.02 2.39+0.02
Methanol 0.10 0.88+0.03 0.73+0.00 0.79+0.03 0.78+0.02
0.05 0.48+0.02 0.36+0.00 0.43+0.02 0.37+0.03
0.01 0.08+0.00 0.06+0.00 0.08+0.00 0.08+0.00

BHT : butylated hydroxytoluene, AA : Ascorbic acid, Values are mean *S.E., n=3.

Abbreviations are the same as in Table 1.
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Fig. 2. Antioxidant activities of water, ethanol and methanol ex-
tracts from Orostachys malacophyllus (OM) and fermented
Orostachys malacophyllus (FOM) on lipid peroxidation us-
ing rat liver homogenate as measured by TBARS
method. BHT : butylated hydroxytoluene (0.05%), Values
are mean * S.E., n=3. Abbreviations are the same as in
Table 1.
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Fig. 3. Antioxidant activities of water, ethanol and methanol ex-
tracts from Orostachys malacophyllus (OM) and fermented
Orostachys malacophyllus (FOM) on linoleic acid oxidation
as measured by ferric TBA method. Control : Distilled
water, BHT : butylated hydroxytoluene (0.05%), Values
are mean + S.E,, n=3. Abbreviations are the same as in
Table 1.
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Fig. 4. Antioxidant activities of water, ethanol and methanol ex-
tracts from Orostachys malacophyllus (OM) and fermented
Orostachys malacophyllus (FOM) on linoleic acid oxidation
as measured by ferric thiocyanate method. Control :
Distilled water. BHT: butylated hydroxytoluene (0.05%),
Values are mean * S.E., n=3. Abbreviations are the same
as in Table 1.
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