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Abstract

Effects of root, stem and leaf extracts of Zanthoxylum piperitum on the inhibition of lipid peroxidation in
the hepatic microsome of rat, DPPH radical scavenging activity, soybean lipoxygenase activity and activated
partial thromboplastin times (APTT) were examined in vitro. The highest inhibition of hepatic microsomal
lipid peroxidation was observed by ethyl acetate fraction of the root and stem extracts. The high inhibition
of lipid peroxidation was observed in the leaf, the root and the stem in order. The DPPH radical scavenging
activity of ethyl acetate fraction was higher than that of n-butanol fraction and it was similar to the root
and the steam extract. It was similar to the inhibition of hepatic microsomal lipid peroxidation. The DPPH
radical scavenging activity was the highest in 0.50 mg/mL of ethyl acetate fraction, and it was 4.4-fold higher
than that of @ -tocopherol, as an antioxidant standard. The DPPH radical scavenging activity was dependent
on the extract concentration in the range of 0.12~5.00 mg/ml. The soybean lipoxygenase activity of ethyl
acetate fraction was higher than that of n-butanol fraction and it was similar to the root and the stem extracts.
The soybean lipoxygenase activity was the highest in 0.50 mg/mlL of ethyl acetate fraction. The soybean
lipoxygenase activity was dependent on the extract concentration in the range of 0.12~5.00 mg/mL. The leaf
extract showed the highest antithrombogenic effect followed by the stem and then the root extract. The
activated partial thromboplastin times were dependent on the extract concentration in the range of 0.10~2.00

mg/mL.
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The root, stem and leaf of Zanthoxylum piperitum

extracted with 80% MeOH (18 L X3 times)
filtered, evaporated in vacuo

MeOH extract

added HXO 1 L

extracted with CHzCl> (600 mL X3 times)

CH2Cl» fraction

HO layer
{ extracted with EtOAc (600 mL X7 times)

EtOAc fraction

n-BuOH fraction

Fig. 1. Solvent extraction and fractionation of root, stem and leaf of Z.
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Table 1. Effects of root, stem and leaf extracts and fractions
of Zanthoxylum piperitum on the inhibition of hepatic
microsomal lipid peroxidation at the concentration of 1.00
mg/mL (96)
Parts Root Stem Leaf
Lipid peroxidation inhibition
96.3=1.1" 953105 1003104
883%02° 925+103"

Extracts
and fractions

Methanol extract
Methylene chloride fraction 945%+2.1°

Ethyl acetate fraction 96.1+25°  97.5200" 969106
n-Butanol fraction 255417 100%0.3" 89.1+0.9°
H:O fraction -18+0.1° -02+14° 280+t6.0°

DAll values are meantSE (n=3).

Malues within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum

are same as Fig. 1.
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Fig. 2. Inhibition of hepatic microsomal lipid peroxidation
of the extracts and fractions at the concentration in the
range of 0.05~1.00 mg/mL.

RM: Methanol extract of root, RMC: Methylene chloride fraction
of root, REA: Ethyl acetate fraction of root, SM: Methanol extract
of stem, SMC: Methylene chloride fraction of stem, SEA: Ethyl
acetate fraction of stem, LM: Methanol extract of leaf, LMC:
Methylene chloride fraction of leaf, LEA: Ethyl acetate fraction
of leaf, LN: n-Butanol fraction of leaf, ¢ -T: « -Tocopherol, the
standard substance of antioxidant.

The method of extraction of root, stem and leaf of Z. piperitum
are same-as Fig. 1.
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Fig. 3. Inhibition of hepatic microsomal lipid peroxidation
by the extracts and fractions at the concentration of 0.10
mg/mL.

Samples are the same as in Fig. 2.

Bars within different letters are significantly different at p<0.05
by Tukey's test.

The method of extractlon of root, stem and leaf of Z piperitum
are same as Fig. 1.

Table 2. Effects of root, stem and leaf extracts and frac-

tions of Zanthoxylum piperitum on the DPPH radical scav-

enging activity at the concentration of 1.00 mg/mL (%)
Parts Root Stem Leaf

DPPH radical scavenging activity

Methanol extract 293%51"% 285+4.2" 786+4.4"
Methylene chloride fraction 25.8+3.4° 183%29° 688%5.4°

Extracts
and fractions

Ethyl acetate fraction 306+28 422174 845+23"
n~Butanol fraction 222+48  231%69" 853+2.0°
H,O fraction 11.7£28 104*+21% 444+45°

'I’All values are mean* SE (n=3).

PValues within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1.
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Fig. 4. DPPH radical scavenging activity of the extracts and
fractions at the concentration in the range of 0.12~5.00
mg/mL.

Samples are the same as in Fig. 2.

The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1.
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Fig. 5. DPPH radical scavenging activity of the extracts and
fractions at the concentration of 0.50 mg/mL.

Samples are the same as in Fig. 2.

Bars within different letters are significantly different at p<0.05
by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1.
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Table 3. Effects of root, stem and leaf extracts and frac-
tions of Zanthoxylum piperitum on the soybean lipoxy-
genase activity at the concentration of 1.00 mg/mL (%)

Parts Root Leaf
Soybean lipoxygenase activity
6.02.4" 153+57° 273+50°

Extracts Stem

and fractions

Methanol extract

Methylene chloride fraction 5.7+£2.3° 108%=47 285%50°
Ethyl acetate fraction 506%24" 179%£55 60.2+3.3
n-Butanol fraction 214£54° 162+56 51.9+£37°
H:O fraction 1.3%£64° 112154 347*X46°

})All values are mean=®SE (n=3).

YValues within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum

are same as Fig. 1
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Fig. 6. Soybean lipoxygenase activity of the extracts and
fractions at the concentration in the range of 0.12~5.00
mg/mL.

REA: Ethyl acetate fraction of root, RN: n-Butanol fraction of
root, LEA: Ethyl acetate fraction of leaf, LN: n-Butanol fraction
of leaf, LH: HxO fraction of leaf.

The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1
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Fig. 7. Soybean lipoxygenase activity of the extracts and
fractions at the concentration of 0.50 mg/mL.

Samples are the same as in Fig. 6.

Bars within different letters are significantly different at p<0.05
by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1.

3}

©.
GG

Z3 ]9 3 E5S ool® 12} 1.00 mg/mLEEe
4y 12} screening ¥ Z 3= Table 49} zbe}. 2o} 3o] B
2], Z7] % 99 ethyl acetate®= ¥ n-butanolZl 4 APTT
o) Egtewd, o U E7)eAE 22 Aol
o 9E APTT 848 vzellae 49
A A=t wepA, 2T FEE
21 9] n-butanolZel| 4] =& A3 LJeld

1%} screeningl| A4l 383 &Ao] 71 =& B2 Al

\—ABH
o~

tlo

2 z2yUE mel 27 2 Y9 p-butanolEE FrH =
Bgstger 1 A 29 E we) 2] 9 9 RE (05~
050 mg/mL ¥ =714 & o] EH o2 Z71slg]on gle

n-butanolZFd| A t} & ¥-3]9 £ E R} 3L FAo) &

rth(Fig. 8). 259 i) Z7) o oo B3 E F 7pak
6‘]——1:,_7_ i]-Mo] lng HD;]%oﬂ r,}]f;}] s‘zlﬂsq ;‘z}op} 7].2L
0.10 mg/mL %A Bl

=L

L

A3 99} n-butanolZ el A

E
gt

Table 4. Effects of root, stem and leaf extracts and fractions
of Zanthoxylum piperitum on the activated partial throm-
boplastin times at the concentration of 1.00 mg/mL (%)

N Root Stem Leaf
and fractions Activated partial thromboplastin times
Methanol extract 80.0£2.9"% 808+38" 90.2:+90™
Methylene chloride 86.7+06° 80.3*03" 198+%54
fraction

Ethyl acetate fraction 80.1+2.0° 91.8+93% 708%80°
n-Butanol fraction 946+19" 100.8£9.4" 1280*10.1%
H:0 fraction 849+30™ 841+t42° 965+44™

:A]l values are mean®SE (n=3).

“Values within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum

are same as Fig. 1.
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Fig. 8. Activated partial thromboplastin times of the ex-

tracts and fractions at the concentration in the range of 0.10 ‘

~2.00 mg/mL.

RN: n-Butanol fraction of root, SN: n-Butanol fraction of stem,
LN: n-Butanol fraction of leaf.

‘The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1.
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Fig. 9. Activated partial thromboplastin times of the ex-
tracts and fractions at the concentration of 0.10 mg/mL.
Samples are the same as in Fig. 8.

Bars within different letters are significantly different at p<0.05
by Tukey's test.

The method of extraction of root, stem and leaf of Z. piperitum
are same as Fig. 1.
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