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ABSTRACT : Maesa japonica (Thunb.) is an evergreen shrub belonged to the Myrsinaceae family, which was discovered in
2006 in South Korea. And, its biological functions have not been well studied. In this study, we determined the antioxidant
activities, o-glucosidase inhibitory effects and antimicrobial activities of methanol extract and the solvent fractions of M.
Jjaponica leaves and twigs. The highest antioxidant activity obtained by 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical-scav-
enging assay and reducing power assay was found in the ethylacetate fraction of twigs methanol extract, which contained the
highest level of total phenolic compounds compared to the other fractions. In addition, ethylacetate fraction of twigs extract
exhibited higher inhibitory activities against a-glucosidase (ICsy = 0.8 yg/ml) compared to the ICs, of the buthanol fraction
(ICso =16 pg/ml) of leaves extract. It showed antimicrobial activities against Bacillus atrophaeus and Bacillus subtilis subsp.
Spizizenii. Although the data is too limited, the current study is the first report on biological functions of M. japonica.
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M % o] Bxe W AR k] 5 ARAY 23 A

oA E1= 2k Uil JEE95d e 23k

WU (Maesa japonica (Thunb.) Moritzi & Zoll.)= Aol 53l FEXFHM F2 Yehdesd, EXHel A
W UFR ol &dls A5 da34d &AF50Z wldls 2006 § €A St fAEHZ FEF FAo] St FIH

Woll oz nyEgon, Wt e =38 o U, F/RIUER o] EXs= 3oltt (Song, 2011). FE3F,
HES SEehe Al WIoE EAlo] @k el T2 AbEtA] S FAEA TR 2] AlFErE W] EeAlE
DEhrE Ey At (Moon ef al., 2006). AFEe] WAZ Ao H3L gt} (Song, 2011).

3 120 ~ 160 E]H F2e] F7MAYEF TJ‘O]‘/]' & 7P} WY Lol gt 7= maesaquinone, embelin, rapanone,
o] =gz 3o Aoz By Exx]|Gou} A7}t maesaquinone, acetylmaesaquinone, 2-hydroxy-5-methoxy-
Aojx gadt A== FR/7F "tk (Moon et al., 2006). 5= 3-pentadecenyl (tridecenyl- and tridecyl-) benzoquinone3}
8 AR = T2 HES Oinl dE g WEY] HH ardisiaquinones 7 WlZF= FEAU (Ogawa and Natori,

EX¥sh= soz e Qrd (Yamazaki, 1993; Chen and 1965, 1968), maejaposides, maesabalides, maesasaponin}
Pipoly, 1996; Yang, 1999). X|E7}A] HiE AF=dl Wt 13,28-epoxy-oleanane saponins 72> AFEW AJE $H (Koike
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1. M=

2 Aol AMgs W UF (Maesa japonica (Thunb.)
Moritzi & Zoll.y= A|FA| 7™ A=|2ol] =g+ A A=Ak
gollA AF o AAH vALR R E e gk &
AE g ol A A3 TR Ure] FE 7
o] AL T SAAM A AxsIlen Yx 7S o]8-5td]
g2 whEolM Al olgsiitt. HEww 100 L
L% IHEE H7lste] 229

= deof o

%Z7] (Power sonic 520,

stlom 33 RHESiSit). ol wigke

7] Argal] s, S e

v‘f‘ =2 IHFF7IE o83t
o 53 & WEE FEE3 4 FYES vEEoY =
< o]&sle] A8l § 20CAA B FA ) o]&s
ATt
2. & Y=gt 53
Z ¥ &=ES Folin-Ciocalteu Holl o3t =A 3}t
(Kim et al, 2010). Wg-& FEEIY 21 #9ES 2 N
Folin-Ciocalteu A1¢F 50 149} 412 F AL0A 587+ 934
ATt 5% %, 20% sodium carbonate 0.3 ml S FH7}E}AL
Al 1587 985 A7 & SR 1k A7tsislnh Bk

o=
2359 §¥EE spectrophotometer (UV-1800, Shimadzu,

Tokyo, Japan)E ©]&3te] 725mm oA ZA3H T} Gallic
acids EFFOE dto] EFHTFFAE Ao, 2t A

T

Z9] & H=TFS milligram gallic acid 3% (mg GAE/g
extractLE FEAIBFAT

3. ekl 54

7} A1Z°] DPPH Zejeit]zd 27 ‘62 Z4s7] S, o
& Fro] MEH WEE S 42 2 F 0.15mM 1,1-
diphenyl-2-picryl-hydrazil (DPPHYE F7}sle] 429] ol
A 3027 RESAIFTE 2 & WS 517 mm oM S EE
Z43t31o™, DPPH Z2|git]Zd 2752 Hyun 5 (2014)9]
Wil ofsf ARtetdth xR o R dAIsAIR]l BHT}
HAAEISHAR] HIEN E (Y3-EXHE)E ARS-sISIT

Z} AZe] 82 Hyun 5 (2014)2] ¥l oJsie] =4

sk ZHzke]l ASEE (100, 2003 300 zg/ml)ell 0.2 M
sodium phosphate buffer (pH 6.6) 0.5ml £} 1% potassium
ferricyanide 0.5 M5 41=th a2 50CE AlEH 3HE
oA 2087 W3S Al F 10% trichloroacetic acid
25mbs Frbste] Wk BAXNZ. v (0.5 meyel] 5
o] &3} 0.1 m{ ferric chloride (0.1%, wiv)2 F7}sle] &%
3 5 700 m oM FFEE SASINAL HRFoZ BHT)
HIER] ES AM-3H

4. o-Glucosidase Aoligted =H

Zt AZ 50409 0.5U/Mml o-glucosidase &4 50 /4,
200 mM potassium phosphate buffer (pH 6.8) 50 & &

gste] 37ColA 1587 #l3t 3 3 mM p-nitrophenyl o-
D-glucopyranos1de (PNPG) 100 14 E F7Iske] 37ColA 10%
7F WkeAZTE 0.1 M sodium carbonate 750 (il 2 WHS-S
BAAZIAL 405 nm ol X FFEE SA ST S TRV
+ negative controlZ ARE-SIH.oH | 7|d FH7EE blank®
AH8-319 T}, a-glucosidase #3132 tha3} 7o Al4tst
Atk

Inhibition rate (%) = [1-(AbSsampic-AbSplank)/AbScontrot] 100,
AbSgmpie: Absorbance of the sample

Abspank: Absorbance of the blank

Abs.onro: Absorbance of the control

5. 0= & 54
e #8 5Fe =S Bacillus
atrophaeus (KACC 14742), Kocuria rhizophila (KACC
14744), Micrococcus Iluteus (KACC 14819), Staphylococcus
(KACC  14822),
Spizizenii (KACC 14741)%} 4%9] 182 wF; Klebsiella
pneumonia (KACC 14816), Enterobacter cloacae (KACC

g 2ol

epidermidis Bacillus  subtilis  subsp.
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11958), Salmonella enterica subsp. enterica (KACC 10769),
Pseudomonas aersginosa (KACC 10186y AMg-3te] A3 s}
AT}

BE 42 AT EALAE (Korean Agricultural
Culture Collection, KACC, Suwon, Korea)ollA] #4251+
e}t BAS Hyun 5 (2014)2] WPl wet A 34
W (critical dilution method)S ©]&-3te] A3t WLt
T HeE FE2E 9 28E9 g 55 2T
&0 a2l iste] SR, Ade HA Al 5
% (Minimal Inhibitory Concentration; MIC)Z LFER T}

6. SAEA

2 Ao A diolHe Hd + 52 UG A
A2k FATAE #2412 SPSS (Statistical package for
social science, Ver 18.0) AF8-3}o] one-way analysis of
variance (ANOVA) 418 AAsE o™ 94 ztol7} =
gtEo] thslAl= Duncan’s Multiple Range Test (DMRT)Z
p <0058 FFAA FAA frods ARt w3, 5
A W7 AEAS dotry] 918ke] Pearson ‘dHEAS

sk

1. ehilgl gl 9! F Hi=s et 54

it B Add A8, 59 Asks, W 1 A%
A% e APYS XS B2 Ay ZIA 2o Host
= EA42AT (reactive oxygen speciesy EX|3t] A7}
o]

A& == ol T} (Alfadda and Sallam, 2012). Butylated

hydroxytoluene (BHT) % butylated hydroxyanisole (BHA)=
AEe 8 AR dERAN, Tl dig 54 2
wels doyje ez WIHT 9t} (Safer and Al-
Nughamish, 1999). webr] HA ks EQeo] 7|2 AxE 3
ol Zlo] Foluth Fa3H Q1A= ot WHUF =
Eo] st S 2AF] 918k, 50%°] DPPH 2Z&]2ir]
g A7sled 83 A8 TEE UERllE RCs #e &
3T (Table 1). Yolxe Febs E9= (14.0+0.2 g/ml)
o] 7P o] Eskor teo® JdHCHIHC|E #i&
(143 £0.1 pg/ml), M 25 (23.5+0.7 gml), = £ &
(38.9£0.0 wgml) L A B35 (889 +0.4 ugml) =22 1}

7 S 84S JEer geo® FEE B E
(129404 pg/ml), Meke FE2E (37.1 0.5 pgml), 3t 13
B (1092+ 13 pugml) 2 2 EIE (1963 +53 pug/ml) 0
2 A& Yehlo] o FE2ES URE o|FUH. HAFH
2 T2 o]&% Hel ERts 4o okstA JEht
O}, HEkE FEE, o ZoEICIE EEE 2 Fehg 73
E& U279 BHTET =& 842 Jepliglth

HEE F25 9 2859 HgES SAsAT (Fig D).
o] AN Slo|=EAZ TS Fe?'9} H,0.019] Rkl
o3l A=, rksiAl= Fertel Alo|de] o) slol=%
Agrze] A4S ZAaAZITE (Bokhari et al, 2013). 93}
7] BrolA] AEL] o] FTIetel| wet gl FUIRkE:
B A%k oFotAEo|E FY 5] ghdEo] 7 A
o oz Hekg BIE v FEE ol Uz
T2 AR BHTY HIER] EXth= tha oFsh 39188
ERA AT

Table 1. DPPH free radical scavenging activity, total phenolic content and o-glucosidase inhibition activity of Maesa japonica (Thunb.).

Part Extract and fractions RCso (1g/me)*** Total phenol (mg GAE/g)** ICso (ug/me)*
Methanol extract 23.5 £ 0.7%%%% 527.6 + 20.6' > 100’
Hexane fraction 88.9 + 0.4' 93.2+1.4" > 100'
Leaves Ethylacetate fraction 143 £0.1¢ 911.3 £12.2° 111.8 £0.8°
Butanol fraction 14.0 £ 0.2° 7443 +2.8° 16.0 + 1.1¢
Aqueous fraction 38.9 £ 0.0° 251.2+3.78 > 100°
Methanol extract 37.1+£0.5°¢ 589.9 + 24.4¢ 223+ 1.2¢
Hexane fraction 109.2 + 1.38 103.4 + 4.7 > 100’
Twigs Ethylacetate fraction 58+0.3° 1702.0 £ 11.2° 0.8 +0.0°
Butanol fraction 12.9 + 0.4 673.4 + 20.6¢ 3.8+0.2°
Aqueous fraction 196.3 +5.3" 80.2 + 0.9" > 100’
Butylated hydroxytoluene 38.8£0.2¢
o-Tocopherol 1.4+ 0.0°

*ICso; Amount required for a 50% reduction of a-glucosidase.
**Total phenolic content analyzed as gallic acid equivalent (GAE) mg/g of extract.

#*%RCs0; Amount required for a 50% reduction of DPPH free radicals after 30 min.

**#*Different letters in a row indicate significant difference (p < 0.05).
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Fig. 1. Reducing

0
by Fe“-FeI%+

wer of Maesa japonica (Thunb.) leaves and twigs methanol extract
transformation. L-ex; Leaves extract, L-H; Leaves Hexane fraction, L-E;

Leaves Ethylacetate fraction, L-B; Leaves Butanol fraction, L-A; Leaves Aqueous
fraction, T-ex; Twigs extract, T-H; Twigs Hexane fraction, T-E; Twigs Ethylacetate
fraction, T-B; Twigs Butanol fraction, T-A; Twigs Aqueous fraction, BHT; Butylated
hydroxytoluene, TOCO; a-Tocopherol.

O
=

2EoNA Felehes dlEolv SehEieo|E s15tE2 kst
9 g a9} 2 958 YERWZ|E Sk} (Proestos ef al.,
2006). LA LWk o R A& AkslE AAske s &
HlEdE) dHoe] 7] wliEolth (Kim et al., 2010; Hyun
et al, 2014). 1 BEZ kst o] eks FEE 2 1
&9 wEslak ojd Aol AEAE Yolrr] flsh,
7k AlRe T TS BASITE (Table 1). 9] HERE:
FZEM 527.6+20.6 mg GAE/gS VERN & #|=3leo] &
o AAHE AXHA] dAoMEHIo|E EEE (911.3+12.2mg
GAE/g) Here B3E (7443 +2.8mg GAE/gE °]53rs
& 4= ATt whE B B3)E (2512 +3.7mg GAE/g) 18|31
Al B35 (9324 1.4mg GAEgPIME & dEgdo] ¥
Atk 7T dolx e} mR AR oJZ oA H ol E -8
E (1702.0+ 11.2mg GAFE/g), F&H& E3E (673.4+20.6 mg
GAE/g), Mehs F55 (580.9 244 mg GAE/g) 02 =9k
o oJojx] @ik RIE (103.4+4.7mg GAE/g)Z & £3
£ (802+0.9mg GAE/g) oIt} ©]52 DPPH Zzjzi]

o 1

4 2% ] Aot fARE AEE Biler, He
o] ol st w3 Bdol 52 YEhIH (Im and
Lee, 2013; Kim et al., 2013).

2. o-Glucosidase Aol &4 =X

T B2 FEAEES 7IEY FEET QA F-218o] A
3 AR ZITE wob tiAl ofEo R e e HAHoR
ZA e o] ¥+ (Kim et al, 2011; Shihabudeen er al.,
2011; Hyun et al., 2014). 53], 25| EAlstes ETzs
sioHES Ay Agete] veeste 7 249 o-
glucosidaseE Aallgttal L&A Stk (Mai et al, 2007).
aHBE, A F2hgo] glomAM s Bl X5 gk
25S 7K XEA o] 2= 9low, AR Wy
UF F259] a-glucosidase A8l &zlol| thsh 3}skzol 4
He BAE vp glok olol], vy A3t kX 3
B AFel] flatd, vekE FEE3 2 £8=
a-glucosidase A3 €35 pNPGE o] &3t =743}

o=

&
h
yil

ook fr

Table 2. Correlation coefficients among the free radical scavenging activity, reducing power, a-glucosidase inhibition activity and total
phenolic content of Maesa japonica (Thunb.) extract and its fractions.

Free radical Reducing o-Clucosidase Total phenolic
scavenging activity power inhibition activity content
Free radical scavenging activity —-0.695%* 0.893*** -0.683**
Reducing power —0.76%** 0.952%**
a-Clucosidase inhibition activity —0.773%**

Total phenolic content

**Significance at p < 0.01.
***Significance at p <0.001.
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Table 3. Antimicrobial activities of Maesa japonica (Thunb.) methanol extract and its fractions.

MIC (mg/m)*

Part Extract and fractions
Ba(#)** Kr(+) Ml(+) Ste(+) Bs(+) Kp(-) Ec(-) Se() Pa()
Methanol extract - - - - 1000 - - - -
Hexane fraction 1000 - - - - - - - -
Leaves  Ethylacetate fraction 1000 - 500 1000 1000 - 1000 1000 -
Butanol fraction - - - - 1000 - - - -
Aqueous fraction - - - - - - - - -
Methanol extract - - - - 1000 - - - -
Hexane fraction - - - - - - - - -
Twigs  Ethylacetate fraction 250 1000 500 500 125 - - 1000 1000
Butanol fraction 1000 1000 - - 1000 - - - -

Aqueous fraction - - -

*MIC values against bacteria and yeast were determined by the serial twofold dilution method. The growth of the bacteria and yeast were
evaluated based on the degree of turbidity of the culture using the naked eye.

**B.a.; Bacillus atrophaeus KACC 14742, Kr.; Kocuria rhizophila KACC 14744, M.|.; Micrococcus luteus KACC 14819, St.e.; Staphylococcus
epidermidis KACC 14822, B.s.; Bacillus subtilis subsp. Spizizenii KACC 14741, K.p.; Klebsiella pneumonia KACC 14816, E.c.; Enterobacter
cloacae KACC11958, S.e.; Salmonella enterica subsp. enterica KACC 10769, Pa.; Pseudomonas aeruginosa KACC 10186.

(Table 1). Aoxe B (16.0+ 1.1 pg/mbyol| A A
3 &35 Yeplon yma] BB s e A &
FE HATH A TR = dHolAEolE ZEE
(0.8 0.0 g/mb)yll A 717 E‘iﬁ a-glucosidase A3l a3
For, t2o 2 Feke E3E (3.8+0.2 gmlel =& A
) a3E B st Uﬂ e F2E (223+1.2 ugml) 3
Al gl B3 Bth webA, deEuy 7] FEE0] AR
AHel 23 A% d9 A4S JANA F 5 e FAHo)
A< Rl

A ure] slsdaat Add @isl 84 9 39
B4) 7+ RBATE SRS BAE] 15k Floj A
ATE AHERISTE Table 2= #HE3haro] kst &4
a-glucosidase A3 7ot Fonghs YeRAIT) H=dE
& =g A7% (1=-0.683, p<0.01) @ a-glucosidase
AHall &3} (r=-0.773, p<0.001)2h= F-2o] AAAAZS YeER)
on ¥ (r=0.952, p<0.001)Zh= He AAAAZS Vet
WAt B3t a-glucosidase A8l G3= Z|2v]d &~AFY
(r=0.893, p<0.001)Z} o] FAAAE el on, sy
(r=-0.76, p <0.001)2R= =2 HAAE HeRNALE. ol gt
AT Ade IR FEES e sighEe] kst 84
2 o-glucosidase A8l 3ol S35 7|8l 22 YEt
ok

=]
L%T

f

>1-E rxi kr

3. SHOIMZ B =X

A= EElEol, F3ol, 7145 9 vloleize] Ty A
A Agke] Aol HAL glom, o]yg AWE oAU 9
sto] Yoy 2EErolil) 7HE 1507 o3 SNt
AEo] /ML= AT (World Health Organization, 2014). 14|

ut
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kool g A thgk WAde] A7l ARIZE SIS o
Z FAEONA PAE A5l 58S 2 Aus Fode o
Tt k] FdPE T Tt (Jeong et al., 2010; Kim et al.,
2010; Hyun et al, 2014). ¥ AgAM= Azt HFSoy
o] 1ol H= mAlE g deu At 7] =
o] s Aol o= A& QIAE FAKe] flgte] A

AlBITE (Table 3). 28 243+ B FAEHS ez A9
< 3 A, dolde Aol ofshAY e A ettt 12
U 71A]9] ol HolMH|o|E B3 Eo\|X= Bacillus atrophaeusSt
Bacillus subtilis subsp. SpizizeniiollA] 250 pg/ml 2] FE=o4
A &S JeEPN O™, Micrococcus luteus®}t Staphylococcus
epidermidiso|1E 500 pg/ml 2] FEoA Al gAde et
Z-]i«]]?(q_o__i ko 33—/\']0]04 01:!:] ?L_li]:}.,“:_; 7]-]] ] 1 ?30 ]/\3% 3}
Aol TS I = YUY F3 LA FE2ES 1
SATEY a3 Fdadl skl 3k S UEl
< & A8l

€ o o

!

ZAel =

o] =2 20149 = AFUsiy T d Y] LAY
of oJsle] F3E ATAFAZ ool A=, B Ao A
82 v 54 9 AMES ATl %*J ez s R
AEE v A = A= H YT
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