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Antioxidant and a-glucosidase Inhibition Activity from Different Extracts of
Zanthoxylum schnifolium Fruits

Sang-Mi Oh, Woong Han and Myeong-Hyeon Wang™

Department of Medical Biotechnology, College of Biomedical Science, Kangwon National University,
Chuncheon, Kangwon-do, 200-701, Korea

Abstract — This study was performed to the activity of antioxidant and anti-diabetic from Zanthoxylum schnifolium fruit. The
Zanthoxylum schnifolium fruits were extracted with water, 100% methanol, 100% ethanol, 70% methanol and 70% ethanol. The
activities of each extracts were measured by antioxidant tests, such as total phenolic contents, total flavonoid contents, hydroxyl
radical activity, DPPH radical scavenging activity, reducing power and a-glucosidase inhibition activity assay. The water extract
represented the highest activity in the antioxidants properties in vitro, including hydroxyl radical activity, DPPH radical scav-
enging activity, reducing power. Furthermore, water extract also showed significantly high total phenolic contents but the 100%
methanol extract showed high total flavonoid contents estimated as 196.48 png/mg. The IC,, values for a-glucosidase inhibition
activity of the 100% ethanol and 100% methanol extracts were 275.66 Lig/mg and 261.44 pg/mg. Our results indicated that the
Zanthoxylum schnifolium fruit expected to be useful as antioxidants.
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Az - 2 Aol 221 2Ex(Zanthoxylum schnifolium)
QuilEAke}t )y S5 TgollA 20099 10290 A
slo] 10A7F QA= AR 5 E4fsle] Alg % th] 20
Hje] E(water), 100% €k (EtOH), 100% HWEHS-(MeOH),
70% EtOH, 70% MeOH®| FZE81E o]-8-at] 2477k &
QF A2eM 12} HA g FH ATAE I F 5FY F=
| E oA 2407 5 § AHEE F ZASF 58k A
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2 Hi=d sEE g3 5 -3 s st g
#H&=4 2] phosphomolbdic acid®} ¥H-&-5Fe] A0
A g = 18 ]88t Folin-Denis "ol whg} #4151
'Y 1 mgmle] =2 2AF FZE 025 mlol Folin-
Denis reagent 0.5 ml2 232 §RH}EHF (Na,CO;, 035 g/
ml) N2 0.5 ml ¥olE T A2l 308 7F Bt
F UV/VIS #3334 (Optizen 2120UV, Mecasys, Korea)
£ o83t 760 nmollM FBEE ST S8E &
F=+ Vitamin A9 $ FFS! B4 (Tannic acid)E ©]
Bt 2 E EEFAE ol 8sle] HBAE 2de H 7+
Lol H21 A% vl 259 F s sitEe] %
< Akksiict.

& E2iEL0|= SiEtE B &Y -1 mgmle] ==
FEES AF35Y, 10% Aluminum chloride (AICL)S =
Q1 MeOH 8943} Potassium acetate (CH;,COOH)E 1 M<]
Tt HEE T8t 408 7+ A4 ®BAS 5 uv/
VIS #3534 (Optizen 2120UV, Mecasys, Korea)s ©]&-
alod 415 nmollA FB=E 23 o o 2}k guo)
Q1 Ak vl F2E9 F ETRo|E SFEY T
querceting ©|-83t] 2t FFHH OB NE a3t

Sl0|E8A| 2iC|ZH(Hydroxyl radical, -OH)AHEs X
— Hydroxyl radical 22715 Z7%2 Fenton RF-3-0.& A%
‘OHol| 2J3) gj2ke] A1 deoxyribose”t -3l == F=
2 TBA 2L o]gslo] Z4sTE™ A8l 0.5 my
ml 529 FEES 02 ml ¥32 10 mM2] FeSO,7H,0 &
A3} EDTA €9 Z} 0.2 ml, 10 mM2] 2-deoxyribose-8-<}
02 ml, 0.1 M®] phosphate buffer (pH7.4) 1 ml, 10 mM<]
H,0, 02 mk- 7}$k}. 22]3L 37°C incubatoroll A 4A17F wt
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SAIZl # 2.8 % TCA (Trichloroacetic acid)& <3} 1 %
TBA (Thiobarbituric acid)&%S SAHZE 1 m¥ 78}
o] 100°C BE7d°l 1027+ Fok= ¥ Coolingsle] UV/VIS
FE3g4=A (Optizen 2120UV, Mecasys, Korea)ys ©|-8-5}]
532 nmollX] SFEE S 3. Positive control 2]
gallic acidE 2 TE= ARE-3IAT

Hydroxyl radical scavenging activity (%) = [1-(A-A,)/
A0]100

A0 ; Control®] 3% A, ; Sample®] SF= A, ;
Blank(without 2-deoxyribose)2] &%=

DPPH 2iC|Z(1.1-Diphenyl-2-picrylhydrazyl radical)z
Hs &8 -tz dv) =252 2 5= (10, 50, 100,
500 pg/mhZ E(waterF=ETH Eofl 0|52 YHA] 70%
EtOH, 70% MeOH, 100% EtOH, 100% MeOHFZ &2
E5 MeOHO| =9 Axg AlF 0.1 mlel 02 mM2]
MeOH®l| =<1 DPPH 0.1 ml& 7}8}3L Vortexing 5 30°C
9] Dark chamber®]] 30%7F ¥F2-3}a] 515 nmollA] S3 %=
(Multiplater spectrophotometer ELx800TM, BioTek, USA)
= =A3slo] Fo w2 DPPH radical 227158 21519
o}’ A 22 AP %S Negative control} H]wake] 2}
) 2ASAge MBS 2 RN, Positive controlE
+ Vitamin C2] 3t 572! ascobic acid?} BHTS ARE-3}
c}.

Scavenging rate (%) = [1-(A,-A,)/A0]x100
A0 ; Control®] &33% A, ; Sample®] &%= A, ;
Blank(without sample)®] &-3=

2l2I2{(Reducing power)e| &8 — Moreni 5 el 2]
Aste] Al29] reducing powers =431t 0.1 mg/ml
9] F=2 ZAIS A|E 0.2 mloll 0.2 M2 phosphate buffer
(pH6.6) 0.5 mlZ} 1% potassium ferricyanide [K,Fe(CN)6]
0.5 mks ¥-& tha 50°CellA] 30%7F WEEAIZITE kg &,
0.5 ml2] 10% TCA (Trichloroacetic acid) &S Y& 5
Ao M 1087 FobFaL 4 0.5 mke FH&l 327
0.5 mB} 0.1%9] FeClyg 0.1 ml Fo] TS fi=
AIZ1 the, UV/VIS #3234 (Optizen 2120UV, Mecasys,
Korea)E ©]-&3t> 700 nmollA 3 =5 4ttt
Positive control24] Vitamin E¢] 8+ 5F<1 a-tocopherolS-
100% EtOHel =o] 22 Fieg ARt

a-Glucosidase XMal &4 £ — Waterol] =<1 A= &
W) FE2ES FEEE (10, 50, 100, 500 pl/ml) #| %3}
10 ulE 0.15 U/ml o-glucosidase &4~ 10 ul, 200 mM
potassium phosphate buffer (pH6.8) 10 ul¢} E3sle] 37°C
oA 1587+ A1l § 71AE AREEE 3 mM pNPG(4-
nitrophenyl-ai-D-glucopyranoside) solution 20 ulE- 7}3}<¢]
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37°CollA 1087+ WESAIZIEE 2 % 0.1 M2] Na,CO, 150 pl
S ¥ol Wkgg AAAN FH 405 nmelA FFE
(Multiplater spectrophotometer ELx800TM, BioTek, USA)
2 =439 Positive controlEH  waterol] =91
acarboseE 5% H=E (0.001, 0.005, 0.01, 0.05 ul/ml) A| =
slof ARg-FiTY.

2 As) 4 (%) = [1-( A-A,)/A0]x100
A0 ; Control®] &3 %=(DW instead of Sample) A, ;

Sample®] ¥-4= A, ; Blank(Buffer instead of pNPG)

SARN - AAda= 331 wkE S FeEelen, 2
%S SPSS Ver. 10.0 package program (SPSS, Chicago,
USA)S: ol-8-ato] 7t Algte] Wt FFUAE AEshal
Tukey B2 o83 2k A7k FelRFE 5% (p<0.05)
9] olN Bt
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802 JAS F 72 FEI FE 8L Ik
AFAY waters: SUE 3 FEE0| /P HE 88 R
232 100% MeOH, 70% EtOH, 70% MeOH, 100% EtOH
9] MR B FEFES BT (Table ). Water, 70%
EtOH, 70% MeOHE Svl& 39S wl& 23 Zae] 1
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%ﬂﬂi 3195 e 23 2=2do) Ay FEES A
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Table I. Yield of extracts obtained from different solvents of
Zanthoxylum schnifolium fruits

Extraction Yield”

Solvents (%, weight/weight)
Water 10.7

100% MeOH 15.6

100% EtOH 13.9

70% MeOH 14.4

70% EtOH 145

YOne hundred grams of Zanthoxylum schnifolium fiuits powder
were extracted with 2L of different solvents at room
temperature for 2days. After (filtration, the extracts were
concentrated by rotary evaporator and extraction yield was
measured.
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Table II. Total phenolic and flavonoid content of the
different extracts from Zanthoxylum schnifolium fruits

Phenolic contents Flavonoid contents

Extracts ] g 2)
(Tan” mg/g) (Que™ mg/g)
Water 92.17+1.181° 44.17+1.111°
100% MeOH 0 196.48+8.372 °
100% EtOH 0 113.06+7.561°
70% MeOH 61.15£1.751° 17.04+2.362°
70% EtOH 69.42+0.288° 14.44+1.2108°

DTannic acid (Tan) was used as a standard for measuring of
the total phenolic contents.

)Quercetln (Que) was used as a standard for measuring of
the total flavonoid contents. Each value represents the
mean=SD(n=3).

™yalues in the same row not sharing the same superscript
are significantly different by Tukey’s multiple range test
(p=<0.05).

Table III. Effect of a-glucosidase inhibition activity of the
different extracts from Zanthoxylum schnifolium fruits.
Acabose was used as the positive control.

IC,” (ug/ml)
275.66+22.9°
261.44+12.9°
0.010+0.00006"

Solvents
100% EtOH
100% MeOH

Acarbose

YAmount of required for 50% reduction of @ -glucosidase
inhibition activity.

Each value represents the meantSD(n=3).

"Values in the same row not sharing the same superscript
are significantly different by Tukey’s multiple range test
(p<0.05).
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Fig. 1. Hydroxyl radical scavenging activity of the different
extracts from Zanthoxylum schnifolium fruits. Concentration of
the all extracts was 0.5 mg/ml. Gallic acid was used as the
positive control. Each value represents the mean+SD(n=3).

a-b

values in the same row not sharing the same superscript are
significantly different by Tukey’s multiple range test (p<0.05).
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£o0 7 =& x5 YEY (Fig. 1). Positive controlZ+
e T galhc acidE ARS8l =T] Atxdn FE=0]
AL < FAE Hol7le gov 7HE =2 24
2 H9l Warer—rg%ol 26.09%= gallic acid®] 4321
35.34%¢%} & ZfolE HolA] 3dr.
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7{s — DPPH= 9FY3) free-radical £AS J38k= o 5%
Alo] Agolm, 520 nmollA 7PF 2 3PS T3] 9]
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< o Mg AAY €L =TS Uil 54L o83t
o H*% radicald] £ 2T 5 YA ) o] o] &
sta] 2z Gull FE2E9] 3 radical 27 THL =735}
At 2 A waterFE=EOA FE YEHOE TP w2
25 YERNRIIL 70% MeOH, 70% EtOH, 100% EtOH,
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100 +

10 pg/ml
® 50 pg/ml
100 pg/ml
500 pg/ml
= 1.25pg/ml

2.5 pg/ml
=5 nug/ml

10 pg/ml

40

Inhibition rate (%)

5]
(=}
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Fig. 2. DPPH fiee radical scavenging activity of the different
extracts from Zanthoxylum schnifolium fruits. Ascobic acid and
BHT were used as the positive control. Each value represents
the mean+=SD(n=3).
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Fig. 3. Reducing power of the different extracts from
Zanthoxylum schnifolium fruits. Concentration of the extracts
was 0.1 mg/ml. a-tocopherol was used as the positive control.
Each value represents the mean+SD(n=3). “Walues in the same
row not sharing the same superscript are significantly different
by Tukey’s multiple range test (p<0.05).

AE BAE o] SIAA A EA 0] S
& 2= glom o) @akie] ofs) WAIEE B Aol
A5 F83 ARE Ao= gDt bk AulFEE
9] 3AHS =3 A3} Positive control 2 AFE-3F o-
tocopherol 0.142 YERNA L 7HE =& A4S Bid
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