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ABSTRACT: Machilus thunbergii was an important medicinal resource and distributed widely in China. In this study, the
bioactivities of dichloromethane fraction (DF) and water fraction (AF) from Machilus thunbergii methanol extract were
investigated. Total phenolic contents of DF and AF were 57.90 mg Gal/g and 189.92 mg Gal/g, and total flavonoid contents
were 17.34 mg Que/g and 58.38 mg Que/g respectively. The ECs, for DPPH radical scavenging activity of DF and AF were
24.37 pg/ml and 2.10 pg/ml. Reducing power and hydroxyl radical scavenging activities of AF were higher than those of DF.
The a-glucosidase inhibitory activity of AF (ICso = 1.13 ug/ml) was higher than that of DF (ICsy = 5.34 1g/mf). The cell via-
bility was showed that only the DF had anti-proliferation effect on human cancer cell HT-29. These results suggested that
both the DF and AF extract of Machilus thunbergii were potential materials for anti-diabetes and functional food for their

radical scavenging activity.
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a-glucosidase= 2]°] Fol| e ©rstEe] Astaby vl
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glucosidase AJeiAl= BrstEe] 4stel F45 AAAA 2
T gdF57E S3AZITh a-glucosidase AsiAlE &S
d3Folut AP sl &, ledl FHE FA7IH
27olM FFIRE BHE AISk= glucagon-like peptide-12]
EH]E ZZ3t} (Mooradian and Thurman, 1999; Baron,
1998). AA acarbose} voglibose 2] a-glucosidase A3 A
7 AlBE AL QLo o5 oHAIE A7IZF B8-S 749 dFg
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Absorbance = 0.0061 mg quercetin — 0.0281 (R*=0.9997)

3. DPPH radical 2H&S A
DPPH radical 227] A3 2wiglal] 2ol= 71l
et ksl PAm o g E3] phenol?} aromatic amine 3}t

E9o] ksl 240 @ol A&t (Blois, 1958).

AlEE 10, 50, 100, 500, 1000 xg/ml o] FE2 FH|3F =
Z% 1mlo] 0.2mM DPPHEY 1mlE 2z &3tste] 2587

A 20|4 WS} multiplate spectrophotometer (ELxS00TM,
Biotek, USA)YE A&-3le] 515mm oY F3 =5 =% (Eom et
al., 2007)staL o}z e} 7Fo] Axkste] ECsit o2 YeERATEH

scavenging effect (%) = [1 - (Asamplcf Ablank) / Acontrol] x100%
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pm 1027H] AEEE Fat] dofxl A el 0.1%]
FeCl; 0.05 mlS YojA] ¥hAukS-& {A|7] U2 multiplate
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EFURZE MeOHFEES] 7+ §rlEge] =
|28] S JA &= Green er al. (1984)52] el
wfE} MTT assayS ol83ted Alsaldch. MTTEA S AX
il QAg o] gate] MEF2olY 548 S8k W
O F 10% fetal bovine serum % Z+z+2] MDA-MB-2313%}
HT-292 33l RPMI 164¥1%]$} 2938 3-7-3H= DMEM
5% 105 cel/ml FEZF 200 1L A Z} wellol] 7}
S Mg (37C, 5% CONI F 02M ©]&te]
DMSO= 521 300 g/mle] AR5 F7}ste] 4817F &<t ot
Al BBl 1§ NS aspirator® 2A12FA| A A3k
3 A2 wiRe} MTTEHS soml 4 H71sl 4A17F B<t
AWM AT}, AR S MTTEM AL ) ¥ AL 310,

%
>
X

AZAZ F DMSO 150 = AHAE =571 F 550 nm of|A]
&%= (ELx800 Absorbance Microplate Reader, Biotek,

USA)E 743t

7. a-glucosidase Afofersd

ESute] gujle] w FZES 10, 50, 100, 200 g/ml
9] F=Z 3435t 0.75unit/ml 2] a-glucosidase & A9
250 & 50mM potassium phosphate buffer (pH 6.5) 200
el B3 38t & 2mM p-nitrophenyl-o-D-glucopyrano-
sideE 7Fste] 37ColA 3087 WEEAIZITE 0.5 M NayCOss
7¥ete] Whg-S ARIAIZ] F 405 oA FEES ZA4sle] &
2 Who R APYE nitrophenyle] TS AT 7 F2E
2 A2l e taTsh sl EABE AN
(Kim ef al., 1991).
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2EA1] g £xHo] e dEA SFES 23 grkt
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hydroxyl71& 722 @ild g AEAE 4A As
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(Choi et al., 2005; Lee and Lee, 1994). wgbr] 2 A Fo|
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ol S =43 3 I AFE Table 1] YeERIRITH &
FuE ZAe] DF9F AFS FulE S 57.90 mg/gdt
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Table 1. Total phenolics and total flavonoid contents of Machilus
thunbergii extracts.

Total phenolics Total flavonoids

Extracts

(mg Gal*/g) (mg Que®/g)
DF 57.90 = 1.62 17.34 = 0.71
AF 189.92 += 1.83 58.38 = 0.59

?Gallic acid (Gal) was used as a standard for measuring of the total
Ehenolic content.
Quercetin (Que)
flavonoid content.
Note: Values expressed are the mean = S.D. of three parallel
measurements.

was used as a standard for measuring of the total

Table 2. DPPH radical scavenging activities of Machilus thunbergii

extracts.
Sample ECso (ug/ml)
DF 24.37 +0.88
AF 2.10 = 0.11
L-Ascorbic acid 12.25 £ 0.39

Note: DF and AF represent CH,Cl, and H,O fraction from methanol
extract of Machilus thunbergii, L-Ascorbic acid is the positive control.

Park and Lim, (2009)l w2 =3t & 70% ofjehe =5
ZEZHEH Ao 7 v B3 F chloroform (155.9 mg/
g7} ethyl acetate (124.6mg/g) ¥ n-butanol (119.2 mg/g) &
g A RN 53], AHe #IstE BAske &
E2X9 &E 77} dval Basiiet), o2l A3E E
)z EFuke] A DE} AR} 57.90 mg/edt 189.92 mg/g?]
U ETFS Ho|BE gt gkt @48 T UeE
AATE.
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2. DPPH radical 2~HEH

ESuh by Aol MeOH FE=° DF$ AFS] DPPH
free radical 27 AL A3 Az}= Table 20 YERARITE
aks}l 84 5 DPPH radicaloll o3t E5uly 742 9] DF
9} AF ¥ 7}A fractions®] A7 BAES ECs 2437+
0.88 g/ml 3+ 2.10+0.11 pg/ml 2 ¥ WA =& kst &S
el ol#g Ak EFHR T 3 MeOH FE=°]
kst o] Holu SRR o] 8UtsA FHAAME
- 5 Ao F ALEHETY Kwoen et al. (20062 A7 =
oA FEAE 53 § DPPH radicals: 4T §
ECsp 17.14 pg/ml o] A3} 3h& Ao A FE50] Hof
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Fig. 1. Reducing power of Machilus thunbergii extracts.

Inhibition Ratio (%)
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Fig. 2. Effects of Machilus thunbergii extracts on hydroxyl radical
(OH) scavenging assay.
*Values with different letters differ significantly (p < 0.05).

A 71%2F¢] GARA, B AFdMe ESUhPE 729 |
B FZERYE d° DFF AFY SdES =Asct

(Lee et al., 2004). Fig. 1914 Jehb= vle} o] B3l
AL 100, 500, 1000 pg/ml @] EZAE DF= 0.036,
02603} 0.476, AF= 0.357, 1.122¢} 1.1819] T35S Ho
Th TR Y S HYS 1T & Atk 2y
Y FxolA SR gl 220l BHA (0.129, 0.297,
1.096)5t} DF= oFst 3HlelS AF:= s el s ey
< ¢ F AUAATH

4. *OH 272N =3

OHE 789014 724t WMe3E Vehle] A945E 7)
AFIL DNAY £42 FAG SIS fuste BAR

o]
})]\1

Peix] 93 A Aol AR s
ol SakEELTE Pt Cuole] Al
Vg EAo] e AREIRRA AAske
T (Bu e al, 2004). DEZOZE PASAZ LeiA U

SRR L

= = =]
=g 27459

ook
=

37

o
o
ol

o

S§

w
o
— e

Growth inhibitory ratio (%)

50
DF

100 25

5-FU
Concentration { gg/mf)

Fig. 3. Anti-proliferation effect of Machilus thunbergii extracts on
human cancer cell HT-29.
The final concentration of positive control 5-FU is 25 ug/
mL.
*dvalues with different uppercase superscripts among the
three concentrations and 5-FU are significantly different
at p < 0.05 by ANOVA with Duncan’s multiple range
test.

BHTE ARE-3ITE Fig. 2014 HoiF= nje} 7o) E5uke]
DFS} AFREELS 100 pgmd o] s=oA 50%2F 60% ©]’d<]

gz oA & BAo, AFE 2318 5002 1000 sg/ml
sholMe &4o] 2 RiskE UehiAl e g
ASATH
5. ESY FE39| ZMIEZ B4 M 21t

FHEEE sk WU T MTT AR 96-well plate
& AR 2 A3E ELISA reader (Multiwell microplate
reader)E ©]83t] B AEE JHdeA A5 & Qo] Al

x5 9 AEFAE = o 2A] sulforhodamin B
(SRByAM =} tlEo] de] ARSH A A WRolt). o
g A} 2] EE AN nEZE=Role] g
A & Zgof &l =T 484 MTT tetraxoliums A5
AS we H|EgA 9] MTT formazan® 2 SLAZITE MTT
formazan®] F3%=E 550 nm 23] oA Hohrh =Hu, o)
Aoz e HE] FEE Wgshe Zloltt (Park ef al,
1987). Fig. 33} Zo] Aol Abe&d Bt 3229 35
10, 50, 100 ug/ml 2 243t .om AL} oba|Eo) A%
of tigt A E3E AESIATE ti2T 5-FU°| 25 pg/ml 2]
FEolA 46.35+£0.65%2] AIE A JAES e,
DF= taer AEQ HT-29 cell linedllAE 50, 100 zg/ml ol
A 42,76 +1.07%SF 56.35 +1.65%2] JA1&-S VERAIoH,
ok AlEQ] MDA- MB-2310142] MZe zkz} 1735+
1.26% B 2548 £2.37%°] 47 A €S B3Oy, AFE 9
AsEe Aol JepA Sttt ol9t & A3= Kwon er
al. (2007) & #3Egk Axe} v BtS o EFEto] o
T A}k

o AY AT T S I

N
=
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Table 3. a-glucosidase inhibitory activity of Machilus thunbergii

extracts.

Extracts 1Cso (g/ml)
DF 5.34 = 0.31
AF 1.13 = 0.79

Acarbose 0.068 = 0.03

6. a-glucosidase Ao}

IEGY AdE B2 sl ARE (=] ARk,
polyol A=, ©hild I3} Fyol osl] 2f gr]ze] Aol
F7Fde] deiRlaL, 1 Yolls gl e o= QA= ¢
3 4k} ZE# A 9 Z2Z 9] 4bskA B4do] TR 4 Utk
(Baynes and Thorpe, 1999). BxxHollA &7, €5, A
T Ao Fo] AAkslrt F7Hde] weRlth (Sato er al.,
1979). olH ASIAEYAE v F e 71 A gz
o] AFARI 2A, AAIIsRe] oA 22 A W st &
27| (superoxide dismutase, catalase, glutathione peroxidase)
£ 293} sk WRHoR s &

P o 2 8] Aok viEe] 3 Ao shE A
Ex)3 9t} a-Glucosidases 27%2] brush-border membrane
of EAlske AStEARA o|FRY vt FEe] drstE
o] &3} FruE7] 9% AHIQl dERE 7]‘—1*‘?*39;]*1: =iy
St} a-Glucosidase AsiAl= €3lE 2o &
o7 4= 9},

E5ute] DFSF AF A& HE ZAlsle] 3% 7]‘?’1«]
a-glucosidased] e A1 EAS AT A3} 100 gl 5=
oA DFS} AFo] 77} 79.97%%} 56.99%% HlwA #& o
A&7E B3tk Table 30| FAIEH vpel o] =0
2 AFE-3E acarbose?] ICsp 0.068 +0.03 pg/ml O 2 ERFS
H, DF} AFQ] ICse Z+zt 534+031 pg/ml 2+ 1.13£0.79
pgiml 02 JERISITE. Cho 5 (2007)S Qu|A} ZEE|A
a—glu0051dase Al A4S AT A 200 ymle] FEoA
= FEE0] 974%, 60.0%, &S FEEC] 84.5%° &4
< Yepdtar Bargk v ik mebA

2}o] B =223} oﬂﬂi FE= vlas

s =

‘t‘}:‘—l} FE==0

g W G e

A4S YepdS & 5 dleH, Eh’“’ F 7R FEEE
oF HE =2 oz EJ%— Uehie &2 2 GAE Sl

783 a-glucosidase HAA S 7t fé-} 4 Aoia FgkEh

A= 3L °]‘_ acarbose®} 72 a-glucosidase AsAl= &
717k B-83F 49 A 3ixlo) QoA BHawkzr FLE AL
T T UrE} T o] 2 ARge] AFHE 5 St ol
"?‘7‘4‘%‘3] A AAERNE dgsAE Fode A7t
ks A o, A, AT (Asano et al, 1994;
Goldman et al., 1990), &= (Nishioka et al, 1998) 52
ZEE9°| a-glucosidase #3&o] EUI ol FEEZHE
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2 A= A= B FEE25E o-glucosidase

9] AL Foldo 2 s EA Y ETl 225
-4 715785 ARSI sl # dAFoMe ESR &
=] a-glucosidasedl] gt =& Zﬂﬁﬂﬂ"q < e S W3S
Bol7lel], ko w Efute] 22 F oW EH -/] 3 &
sHe 4staad] Asfjgo] oA e F5 A7t
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