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ABSTRACT

Effects of root, stem and leaf extract of sancho (Zanthoxylum schinifolium) on the inhibition of lipid peroxidation in
the hepatic microsome of rat, DPPH radical scavenging 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
than that of methylene chloride fraction of the root and stem extracts. The high inhibition of lipid peroxidation was
determined 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 in-
hibition of hepatic microsomal lipid peroxidation. The DPPH radical scavenging activity was the highest in 2.500 mg/
mL of ethyl acetate fraction and it was 4.4 fold higher than that of a-tocopherol, as an antioxidant standard. The DPPH
radical scavenging activity was dependent on the extract concentration in the range of 0.125 — 5.000 mg/mL. The throm-
boplastin times were higher than that of n-butanol fraction and it was similar to the root and the steam extracts. 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 0.100 — 2.000 mg/mL. Consequently,
the effects of antioxidative, DPPH radical scavenging activity and antithrombogenic of Z. schinifolium was observed due
to the inhibition of lipid peroxidation and the DPPH radical scavenging activity by methylene chloride, n-butanol and
ethyl acetate fraction of the leaf extract. (Korean J Nutrition 38(5) © 386 ~394, 2005)
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2. MZE w2 g9l Fjof £ 3 oY
Abz Bg) 9 £712 804 10% methanol (18 L X
33, 13]o)] 10AI7MY 52) 2 5319 L 59L& Rotary

Vacuum Evaporator® ¥=3l] dg2 5548 At
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5P L0 dghe FFY AR E W UHAE E
1000 mLol| =934 methylene chloride (600 mL X 33))
2 %%3t & methylene chloride & 5531 methy-
lene chloride £38& dt} 3L ethyl acetate (600
mL X 33)& FE8 31 FZ2HE 5531 ethyl acetate
H318 A} o]ojA 58 n—butanol (600 mL X 83))
g 323819, n—butanolEFS 553} n—butanol ¥
doH, Yz} 540 FAo] gifeng FAHE o
3l A AXAA F5AAE oy, F5L FF3}]
FEEEE 93t (Scheme 1).

3 MX Q9 F= A 2oy

Atz & AF2-o)A 80% methanol (15 L X 33], 13|
72N &) 2 FE31 I F59E Rotary Vacuum
Evaporator2 ¥%3to] Wghg $59E Atk YSA
07 AR E W1 YR F5N4E FH3le] £ 1000 mL
o] =y A methylene chloride (600 mL X 33h & F&
3193, methylene chloride & %31 methylene ch-
loride #8& AUt} olojX 35L& ethyl acetate (600
mL X 53) 2 F&31 FE2NHE 553514 ethyl acetate
28g Atk $352 n—butanol (600 mL X 73hE F+
£38}9) n—butanolES FF3M n—butanol TS AUtk
UmR] 30 o) Jlerng JAE Aq7si Al
AZAA FEAAE QAL 752 T3 RIS ¢

A} (Scheme 2). v
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3t kg Bo]] 5 mM FeSO, - 7TH,08} 0.1 mM L—ascorbic
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TCA—25 N HCl 0.5 mLE 7}5tz 94%2] (3,000 rpm)
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£ 1 mLE 713k =PiE 319 100Celx 30 min 7F 7
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Root or stem of Z. schinifolium.

Extracted with 100% MeOH at 80T
(18 Lx 3 times; 10 hours/once)

MeOH extract

MeOH extract

Added H20 1 L and extracted with
methylene chioride (600 mL X 3 times)

H20 layer

Methylene chloride
fraction

I

EtOAC fraction H20 iayer

lEx’rroc’red with EfOAC (600 mL X 5 times)

Extracted with n-BuOH saturated with
H20 (600 mL X 7 times)

n-BuCH fraction

!—l—\

H2O fraction

Scheme 1. Method of extraction of
root or stem of Z schinifolium.

Precipitate in water

Root or stem of Z. schinifolium.

(15 L% 3 times; 3 days/once)

MeOH extract

MeCOH extract

Added H20 1 L and extracted with
methylene chloride (600 mLx 3 times)

H2QO layer

Methylene chloride
fraction

|

EtOAc fraction H20 layer

Extracted with 100% MeCOH at room temperature

| Extracted with EtOAc (600 mL %X 5 times)

Extracted with n-BuOH saturated with
H20 (600 mL X 7 times)

n-BuOH fraction
H20 fraction

(_—_L——T

Precipitate in water Scheme 2. Method of extraction of

5. DPPH (1,1-Diphenyi-2- plcryl hydrazyl) radical scaven-
ging effect

DPPH (1,1 —Diphenyl—2—picryl hydrazyl) 8] gkl 9
3t free radical 2AEES #EsH] 1% DPPH 4~AE4
& Tagashira®} Ohtake 2} ¥ 02 =43]3it}. A& 200
#LE ethanol®l] 39§ 100 M DPPH ethanol solution 4
mLE E§5le] 204 10% F<¢ we A7l F 517 nm
A EFEE FAsIeH, AEE F7IeA] 2 g2
o} F3=ol thet sampled] FF5L FAE 33 & A
3l 42 A 9EE (%) E YERKUT

leaf of Z schinifolium.

6. Activated partial thromboplastin times

Z} Ropd, B Al5e ¥4 242 Thompson 52
a9 ) 248199t} Activated partial thromboplas-
tin time (APTT) £ APTT reagent (Sigma Diagnos-
tics, No. A1801/A1926) & AF&3}c) Citrated plasma
0.1 mL, APTT reagent 0.1 mL % sample 0.05 mLE %
310y sample cup®l] ¥il AE3] 687 37 ColA] vEZA|
Zth 47]e] 37CZ d19% 35 mM CaCl, £ 0.1 mL
£ %1 Amelung Kcia micro (Sigma Diagnostics) & A}

$3lo} SIS SF3ksc
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Table 1. Effects of root, stem and leaf extracts and fractions of Zanthoxylum schinifolium on the inhibition of hepatic microsomal lipid

peroxidation (%) on the concentration of 1.000 mg/mtL

Parts Root Stem Leaf
Extracts and fractions Lipid peroxidation inhibition (%)
Methanol extract 91.7 + 4.8° 955 + 3.0° 86.6 + 1.3°
Methylene chloride fraction 94.3 £ 0.6° 93.3 £ 1.1° 933 £3.4°
Ethyl acetate fraction 965 + 4.0° 949 + 0.5° 101.2 £ 0.8°
n-Butanol fraction 15.4 + 1.8° 16.3 + 4.1° 924 +0,1°
H:O fraction 46 +28° 130 £1.5° 35.4 + 3.0°
Precipitate in water 271 +4.4° 35.7 £ 0.3° 85.1 +£2.3°

All values are mean £ SE (n = 3)

Values within a column with different superscripts are significantly different at p <0.05 by Tukey’s test
The method of extraction of root, stem and leaf of Z schinifolium are same as scheme 1 and 2
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1.000 mg/mLsE=oAA A A ls) Ad o] =& B4
2 AR AkxuPt #a) 7] 9 99 methanol, methy-
lene chloride ¥ ethyl acetate 53 9] n—butanol %l
e 49 A3k vehd 0.050~1.000 mg/mLe] F%
oA A AAEAIS vlwsigich 1 A3 0.050~
0.250 mg/mL7HA] §% & 02 AAts A A
o] F7KISiYt (Fig. 1. 28l XAt A8 A
o7} 7F8 2 0.050 mg/mL s=IA A8d E3¢ AF
ik AIBAS BEAS A bRV A9 ethyl ace
tate® methylene chloride® ¥ n—butanolZ°llA F3ko.
o, 53] ethyl acetate®<] A3} A 84L& FAt
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Lipid peroxidation inhibition (%)
3
T
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(mg/mb)

0.500 1.000

-® Root methano! extract —A- Root methylene chloride
fraction
—A Root ethyl acetate fraction
-a- Stermn methanol extract
-A- Stem methylene

chloride fraction -e- Stem ethyl acetate fraction

& Leaf methylene chioride
fraction

-0~ Leaf methanol extract

-0- Leaf ethyl acetate fraction
—- Leaf n-butanol fraction
-»- ¢ -tocopherol

Fig. 1. Inhibition of hepatic microsomal lipid peroxidation (%) of
the extracts and fractions on the concentration in the range of
0.050 — 1.000 mg/mL. Different small superscripts in the same co-
lumnn indicate significant difference at p <0.05 by Tukey’s test, Dif-
ferent capital superscripts in the same row indicate significant
difference at p <0.05 by Tukey'’s test. The method of extraction of
root, stem and leaf of Z schinifolium are same as scheme 1 and 2,

3le] ¥2E40] 5= a—tocopherol®] 843} vlw3sld 7
s A} oF 1.058) of 3ot (Fig. 2).

2. DPPH (1,1-Diphenyl-2-picryl-hydrazyl) radical scaven-
ging effect
DPPHel 23 A4 =iz &4 84& Sl st
44 1.000 mg/mL FEoA $4H o2 A% A+
Table 29} Z2th AbRUF-9 8], £7] 4 99 &4 3
Ag A AT 5259 DPPH radical &4 @42
wal £7] 9 9] B%F ethyl acetate® > n—butanol=2)
Fo7 @Ao] &3ttt ¥-4'8 DPPH radical &4 84<
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4= Add Ay B, £7] 2 92 methanol, me-
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ol sl 49 Ayt vehd 0.125~40.000 mg/mL2]

5%o)4 DPPH radical 27 24-& Hlwsigict. o A3
Al B 7] 9 9 25 0.125~5.000 mg/mLel
A FE T or FUIERT (Fig. 3). 1 F 99 ethyl
acetate30] 2 F-99] ¥3E R} DPPH radical 248
Ado] =t AUy ¥e), £7] 9 Qo] #IE F 71
DPPH radical &4 8/3°] 52 ethyl acetated % 19|

120
£ o0+
c
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C
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he] T
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@
[}
e}
g 27T
pa)
}

0.050 (mg/mi)

[T} Root methylene chioride
fraction

Stem methylene chiloride
fraction

Il stem ethyl acetate fraction [l Leaf ethyl acetate fraction

Leaf n-butanol fraction a-tocopherol

Fig. 2. Inhibition of hepatic microsomal lipid peroxidation (%) of
the extracts and fractions on the concentration of 0.050 mg/mL.
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. schinifolium are same as scheme 1 and 2.

n—butanolZ°ll & 0.500 mg/mL F5olA FHAs A
a3}l £49 x¥7} HE a—tocopherolRt} 24z}t 2.44)
2 1.7609] &35 vehfjo] Az Q9] ethyl acetate
) n—butanol®2] ¥& DPPH radical 2AA8AS o3
T A}t (Fig. 4).
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3. Activated partial thromboplastin times

AbxuR-9] 3 1AZA Y] 7FsAdE dotR A 1.000
mg/mL¥EE4 13} screening 3 A7= Table 33 Zth
AbzpEe] Byl £7] 9 949 383 @48 #Ed Ay
Q2] 7-$-ol= n—butanol% > methylene chlorideZ > &
%> methanol39] 02 APTT 40| &Egton] o)
g 9 E7)ME 2 AFo R RIS 2 APTT
S e o A>E7)> B £02 S ARe)
AAH R}k ARy 289 853 €42 n—butanol

100

DPPH radicaol scavenging activity (%)
3

[ ] I 1 1 1 1 L )
0.125 0250 0.500 1.000 2.500 5.000 10.000 20.000 40.000
(mg/mi)

-o- Root ethyl acetate fraction -e-Stem ethyl acetate fraction

-4 Leaf ethyl acetate fraction -=- Leaf n-butanol fraction

-+~ ¢ -tocopherol

Fig. 3. DPPH radical scavenging activity (%) of the extracts and
fractions on the concentration in the range of 0.125 - 5.000 mg/
mL. Different small superscripts in the same column indicate sig-
nificant difference af p <0.05 by Tukey's test. Different capital su-
perscripts in the same row indicate significantiy different at p <
0.05 by Tukey’s test. The method of extraction of root, stem and
leaf of Z. schinifolium are same as scheme 1 and 2.

Table 2. Effects of root, stem and leaf extracts and fractions of Zanthoxylurm schinifolium on the DPPH radical scavenging activity (%)

on the concentration of 1.000 mg/mL

Parts Root Stem Leaf
Extracts and fractions DPPH radical scavenging activity (%)
Methanol extract 1M3£12° 143 +1.7° 469 +0.5°
Methylene chloride fraction 135+ 1.5° 13.8 £2.2° 159 + 1.4°
Ethyl acetate fraction 326 +22° 374 +29° 878 +£1.2°
n-Butanol fraction 147 £2.2° 251 £ 2.7° 819+ 45°
HO fraction 26+ 1.6° 47 £1.0° 308 £ 2.7°
Precipitate in water -36.4 +2.2° -290.2 +49° 544 + 6.7°

All values are mean + SE (n = 3)

Values within a column with different superscripts are significantly different at p <0.05 by Tukey's test
The method of extraction of root, stem and leaf of Z schinifolium are same as scheme 1 and 2




FN w2 248 vehliglen 1 FANE
tanolF2] &4°] 7 E34Th

1.000 mg/mLE%elx F31 B0 2 W2 A
€ "P"LH— ¥z}, £7] 9 2] methanol, methylene ch-
loride ¥ ethyl acetate 3% 99| n—butanol F°ll thal
#/del Wsrt vehd 0.100~2.000 mg/mLe iCOIW
APTTE BlZsiint. 1 23 Ay 49, 7| R &
% 0.100~0.500 mg/mL FE7H] F% YEH o= '6‘7]‘
3t} (Fig. 5). 1 % €712 n—butanolZelA tH& F
9 EERT 81 Aol w3t AxUTY e,
27 2 49 $IE F /M F8 Y] 12 £HE
sl 78 W2 FEQ) 0.100 mg/mL FEolA #2353
th 1 A7 338y AL 99 n—butanolFolN S &
4& YRS (Fig. 6).

web] Az ), 7] 2 9l9] FEE oA 49

9} n—bu-

DPPH scavenging activity (%)
5
T

0.500 (mg/mil)

D Root ethyl acetate fraction Stemn ethyl acetate fraction

Leaf ethyl acetate fraction  [l] Leaf n-butancl fraction

a -tocopherol

Fig. 4. DPPH radical scavenging activity (%) of the extracts and
fractions on the concentration of 0.500 mg/mL. Bars within dif-
ferent letters are significantty different at p <0.05 by Tukey's test.
The method of extraction of root, stem and leaf of Z schinifolium
are same as scheme 1 and 2.
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ethyl acetate3°| A|A#A3s} AA| &7 9 DPPH radical
aA 2ol 7P ®okow, APTTS] &3¢ A¢ Alxd
5 #2]2) p—butanolFelM 7P A vERtTh ol 2
B2 RE AR FAksl 9 #3310 e 28-S A
8 & Aok

20 g

d4E

B Ao e Az Aejdd BAYEMY 82 ¢
ol Al Abx Wl £7] 2 o] §4E % FHES o]
£3)4] 83 7} microsome?] A|ATIS} QA 2§, DPPH
radical 2424 % activated partial thromboplastin ti-
mes (APTT) & &3k

300

250 r

Clotting time (%)

0.100 0.500

(mg/mi}

1.000 2.000

-~ Root n-butanol fraction -m Stem n-butanol fraction

-4~ Leaf n-butanoal fraction

Fig. 5. Activated partial thromboplastin times (%) of the extracts
and fractions on the concentration in the range of 0.100 — 2,000
mg/mL. Different small superscripts in the same column indicate
significant difference at p <0.05 by Tukey's test, Different capital
superscripts in the same row indicate significant difference at p <
0.05 by Tukey's test. The method of extraction of root, stem and
leaf of Z schinifolium are same as scheme 1 and 2.

Table 3. Effects of root, stem and leaf extracts and fractions of Zanthoxylum schinifolium on the activated partial thromboplastin times

(%) on the concentration of 1.000 mg/mL

Parts Root Stem Leaf
Extracts and fractions Activated partial thromboplastin times (%)
Methanol extract 667 £ 4.5° 69.9 £0.1° 96.5 + 0.5°
Methylene chioride fraction 77.4 £ 6.3% 88.6 + 6.1° 110.2 = 0.6°
Ethyl acetate fraction 565+ 1.9° 615 47° 873+ 1.8°
n-Butanol fraction 92.1 +£7.3° 93.3 £ 6.5° 111.1 £ 0.3°
H:O fraction 88.6 + 6.2° 693 +32° 103.9 + 0.0°
Precipitate in water 50.5 + 2.8° 735 +£7.5%® 749 + 0.4°

All values are mean = SE (n = 3)

Values within a column with different superscripts are significantly different at p <0.05 by Tukey's test
The method of extraction of root, stem and leaf of Z. schinifolium are same as scheme 1 and 2
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265

L

260

— Q

255 -

245

Clotting time (%)

240

235

////_.U

230
0.100 (mg/mi)

{J Root n-butancl fraction Stem n-butanol fraction

Leaf n-butanol fraction

Fig. 6. Activated partial thromboplastin fimes (%) of the extracts
and fractions on the concentration of 0.100 mg/mL. 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. schinifolium
are same as scheme 1 and 2, :

A9 e 7] 9 Qo] BEE 2EE9 )3

243} A A4S 1.000 mg/mLe) EEolA B3 An}
" g, 7] 9 9 2F ethyl acetate®® > methylene chloride

F9 ©0F FAo] E9kon, ol XAz} o4 A

2 YU> 7> 82 £o7 #X4o] FA vehdth

A% 3282 &8 DPPH radical 27 842 9lollA

& ethyl acetate® > n—butanolEx9) £08 o] =4k
o, B 9 £7]= 4 22 Aot Abx 2oE
DPPH radical &4 4% vlugt 2% > 27> ®
o £o7 gAo] ZAHU

Ax F2E0 F84E APTT #4< 1.000 mg/mLY] &
Lo faet Ao Be), £7] 9 o 25 n-butanolE >
methylene chloride®9) 0% =2 A A4S Uehigl
oh ARRUE 2289 24 APTT 842 9> 27>
Belo] o7 Frh 7 9 BF p—butanol FoA &
< &3 A7 JERIICH

oA AARFEES] XA} A Z8-2 29 ethyl
acetates 2 methylene chlorideZo|lA Autzog &
248 vERdo] AUy 9o il a9E #EE 5 9l
%127, DPPH radical 27 2+-8-2 A A3k} o) 243
2 oIt &, e AL AERUE 99 n—buta-
nol&elA 7P =%k

AEE 95 A8 882 43} DPPH free radi-
cal &4 A8 9 A a7E #Ag A= oLy gk
AxUe] B £7] 9 Qo] 2 XA oA
A& &A% A3 0.050~0.250 mg/mL7}A| 5 &3

o7 AL A 4o FTIsIgich FAERE Qe
A 7P Z3st Ad3Es AAEYo] ElEgith AR
9] B, £7] 9 YeollA NALE ARG Afolrt &
0.050 mg/mL FEX X Aits AAGS HA%
A} AT 29 ethyl acetate®2] BAjo) 713 E9ke
o, ol dt3le] EFEH0] H= a—tocopherol® T} ¥
< & VERIICE ABRue) He), £7] 9 9] DPPH
radical 24 84& 58 FA43% A7 0.125~5.000
mg/mL7H] BF FE SJEF 0T 78I Akt
e, £7] @ 949 ¥-8E9] DPPH radical &4 84%
0.500 mg/mL ¥XlA A% A7} AxE 29 ethyl
acetate3©] Ak ¥g] 9 £7)8c} DPPH radical 4
A 84do] oF 25~3.54 FE Fo, o= FAkste] ®
#8340} 5 e—tocopherolBth & #4-& JeRAS]T
Azl e, 7] 2 Q9] £EE] 5 APTTE
243 A7} 1.000 mg/mL EEolAE 99] vke Al7lo)
7P A4dE o, 0.100~0.500 mg/mL EEME &
7] n—butanol <] ¥k Alzko] 7FE AAH AT AR
o] ¥g), £7] 9 o ¥3E2 APTTE 0.100 mg/mL %
oA HA% A7 a2l n~butanolFe Ao 713 &
Fie=
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