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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 A ol FXxe= W ARV Ak 5 AFAY A A
oA SRI=m A Yol JE2HTd e 2219
DU (Maesa japonica (Thunb.) Moritzi & Zoll.)+= o] U353l FEAFHA FE e, dExdel A
Uil sk A5 g3 &350 = ol 2006 T 9Ag FEUF FAE FET FA0] FEEH TR
ol Ago2 Hyslon, dyuie] dYes =58 ¢ W, H7RIUR ol EXEske 3otk (Song, 2011). HE3,
HhS S5k Al Wle 2 Efo] &2 A Holl =2 AEA ghepil Ao Rk A ste] AlFErE deur-e] B3R
AR HEEATH (Moon ef al., 2006). AFEe] HAZ o] =3 3t} (Song, 2011).
S 120 ~ 160 HIE] F-22] F7AUF &5014 & 7PEAE WY Lol gt 7= maesaquinone, embelin, rapanone,
ol =83 3o FAyo g BXs EXEx o} A7t maesaquinone, acetylmaesaquinone, 2-hydroxy-5-methoxy-
Holx gAst AE2 E/7F "tk Moon et al., 2006). F 3-pentadecenyl (tridecenyl- and tridecyl-) benzoquinone}
L A E T HES Ut dE L wEH ER9 ardisiaquinones 732 WlZF|= =AU} (Ogawa and Natori,
EX¥sh= Aoz deA Ut} (Yamazaki, 1993; Chen and 1965, 1968), maejaposides, maesabalides, maesasaponin}
Pipoly, 1996; Yang, 1999). X274 B ¥ AF=d] Wt 13,28-epoxy-oleanane saponins 7> AFEW AJE $HF (Koike
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- Jejgtd AZolo] wE ZAIAT (Caris ef dl.,
2000; Ma and Saunders, 2003; Utteridge and Saunders,
2006) =]t}
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1. MZ
2 AT AMEE "V (Maesa japonica (Thunb.)
Moritzi & Zolly= A|FA] S4H AX|glol] Ix]g AR ZA}
ol QAR HAH wAERE el tigk F
AS gl wol AFsIt. d3 TR Uro] FxEC 7
o]l A & AN A Az en HA 7S o]-8-ate]
THEolA Aol o]&atth xR 100 2ol
1I28E Arlste] 253k F%7] (Power sonic 520,
Hwashin Co., Yeongcheon, Korea)o 1/\]
stom 33 REESHITH UOV] “ﬂ
7] AMgat sFih
g 5, L, o FobAE|o ]
2H 8-S AAS

kes
T
ul =
= =

2 oy

=

Folin-Ciocalteu Hell <]3}
et al, 2010). WES EZZon} 1
Folin-Ciocalteu A]2F 50 (e} 412 & A4 5
Atk 5% %, 20% sodium carbonate 0.3 mf/’é‘
Al 1587 9H8-2 A7l & S/ 1S FH7sint. vE
E3HEe] ¥+ spectrophotometer (UV-1800, Shimadzu,

12O
[}

Tokyo, Japan)E ©]-&3te] 725mm oA ZA3}H T} Gallic
acids EFFOE dto] EFATFAE Ao, 2t 4
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T

Z9] & H=FS milligram gallic acid 3% (ng GAE/g
extract)_i FEAIBHSA T
3. ety =5

7+ AZ2] DPPH Zgte|Z 2758 3457 flsied, o
et s AEH WEES 4l 2 B F 0.15mM 1,1-

diphenyl-2-picryl-hydrazil (DPPH)E F7}sle] 429] i

A 3087 WESAIATE 2 & e 517 mo|x SFEE
=439, DPPH Z2lgit]Z 47152 Hyun 5 (2014)9]
ol oa AlLFeIATE o2 dAtstAIQl BHT2:
AAgrsiAQl HE E (Yo-ERHE)E ARSI

zt AZe] 318S Hyun 5 (2014)2] Wil osle] =4
stk zhzke]l AZE% (100, 2002 300 pg/mb)ell 02 M

sodium phosphate buffer (pH 6.6) 0.5mé 2} 1% potassium
ferricyanide 0.5 mdE et £FES 50CE AgE 3|€HE

oA 2087F ¥H-8S A7l ¥ 10% trichloroacetic acid
25 mE ksl ¥H8-8 ZAAF . v (0.5 me)l| T

9 %?Jr 0.1 m{ ferric chloride (0.1%, wiv)E H7lsl] &£
3 & 700 m oA TFEE 2AESITE HETLCE BHTS
]E]'Tﬂ EE /\]‘%C’]’M

4. o-Glucosidase Alolgted =H

zF AZE 5049 0.5U/ml a-glucosidase E AW 50 gL,
200 mM potassium phosphate buffer (pH 6.8) 50 4 & &
gste] 37CoA 1587 viYdst & 3 mM p-nitrophenyl o-
p-glucopyranoside (pNPG) 100 /L5 7F5te] 37ColA] 10%
7+ 2HSAIZTE 0.1 M sodium carbonate 750 /£ 2 WF3-S

AAAZIAL 405 nm oA F=E ST S T/
+ negative control2 ARE-SIHeH | 7|d FH7MEE blank®

AHE3I . a-glucosidase A& vk o] Alxkst

[o=}
AR

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

Abspank: Absorbance of the blank

Abs.onro: Absorbance of the control

. HOdE g 54

G Aol BEAES Y8 559 UM Bacillus
atrophaeus (KACC 14742), Kocuria rhizophila (KACC
14744), Micrococcus Iluteus (KACC 14819), Staphylococcus
epidermidis  (KACC  14822), subsp.
Spizizenii (KACC 14741)8} 4359 834 <f; Klebsiella
14816), Enterobacter cloacae (KACC

Bacillus  subtilis

pneumonia (KACC
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11958), Salmonella enterica subsp. enterica (KACC 10769),
Pseudomonas aerginosa (KACC 10186y Alg-35lo] A3}
At

RE #2 e drAEALAIE  (Korean Agricultural
Culture Collection, KACC, Suwon, Korea)ollX &S 1+
Utk dF 4L Hyun 5 (2014)2] el we) 9A 34
W (critical dilution method)S ©]&-3te] AT WLt
T ouEs FEE 9 B9EY e 530 aHdd
&0 agr2dwrel iste] SR, Ade HA Al 5
%= (Minimal Inhibitory Concentration; MIC)Z WEFATE.

6. SAEA

2 Ao A diolHe Hd + EFEAE UG A
A7k FATAE #2412 SPSS (Statistical package for
social science, Ver 18.0)& AF&-3}o] one-way analysis of
variance (ANOVA) 48 AAIsISlen {9124 Zol7t Sl
=] th3lA4+= Duncan’s Multiple Range Test (DMRT)Z
p <0058 FFAA FAA frods ARt w3, S
A w7k HES dotry] 9l8te] Pearson AFHEA S
AT

1. 2htiel &Y 2 F ¥ ggt 54

kst Bde A 49, T Asks, Y T AR
gk Qled APAS 29 B AW TR Lo Hofs)
= 44T (reactive oxygen species)yS ElA|ste] 1A77S
o =

5
ot
H
o
H

9=t} (Alfadda and Sallam, 2012). Butylated

hydroxytoluene (BHT) % butylated hydroxyanisole (BHA)=
e 99 SR GERANE F=ol dig 54 2
dols dogE Aoz BYEI Ut (Safer and Al-
Nughamish, 1999). wbA] HA ks EQo] 7|2 AxE 3
ohffi= Aol FarTt FasH 1A= vk LHVT F=
Eo] ksl S 2AFeE] 918k, 50%°] DPPH 2Z&|2ir]
-5 A8k est AR =5 YER= RCy #S =
AR (Table 1). YolXe Febs F9+ (14.0+0.2 g/ml)
o] 7P &Ado] Eskor teo® JHCHIHC|E #i&
(143 0.1 pg/ml), WEHS: 55 (23.5+0.7 pgml), & £3=
(38.9%0.0 g/ml) H 3L F2E (88.9+04 pgml) o2 L}
Epsith 7HRelE o WoplE|o|E REE (58+03 ug/ml)e]
M Ee 84S Yo tgEor FEs
(129+0.4 pg/ml), MEHe FZE (37.1 £0.5 pg/ml), A 23
E (1092+13 pgml) 2 = & (1963153 pg/ml) =9
2 248 Yehlo] o FE2E dxE o|FUh dAFe
2 gxTE o]gd HEw ERtke 4o sk vebst
o}, mgke FEE, o HICE £3E 2 Fehe 23
2 tj&27<] BHTREL &2 E48 Yeplith

Heke F25 2 23E9 9ES AT (Fig ).
o] AN sto]|=EAT R Fer'et H 0,0k Wl
o8l A=, rksiAl= Fertel AFo|’e] o) slol=%
Algrze] S FAaAZITE (Bokhari et al, 2013). 93
7] BFoA] AEe] o] FTIsk mEt #dEo] SIS
B Ak dZopHo|E EEEox gdoe] 7P %
on tgow Reks BIE Wk FEE o gz
T2 AMS-SH BHTY BIER ERUR=E Thd oFst 3elE S o}
ERA AT

2=

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/mb)*
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.

#**%RCso; 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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Extract and fractions

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
i

2150 Felehe dlEoly ot S9E-S its}
9 g g} 2 958 YERWZIE Sk} (Proestos ef al.,
2006). LA LRkH o R A& AkslE JAlstke sEo| &
HeEshds FEe] 47] "ot (Kim e al, 2010; Hyun
et al., 2014). 212122 ks SAo] WekE: FEE U 1
5] vEsE) ofd #o] YRS dohr] 5l
7k Al T HETRE BASIATE (Table 1). 9] HERE
FZEM 527.6+20.6 mg GAE/gS VERN & #|=3eo] &
glo] S AXHA of|FotMEHOlE EEE (911.3+122mg
GAE/g)# Here BIE (7443 +2.8mg GAE/gE °]53rs

& 4= ATt whd B B3)E (2512+3.7mg GAE/g) 18|31
1))

b BIE 932+ 1.4mg GAE/gRIME F desdafo] &
fok. 7ERelA = oljAel piRZ IR R o FolME|o|E Y
E (1702.0+ 11.2mg GAE/g), F&& & (673.4+20.6 mg
GAE/g), Mehs F55 (580.9 244 mg GAE/g) o2 =9k
o oJojx] ik RIE (1034 +4.7mg GAE/gZ & £3
E (80.2+0.9mg GAFE/g) <olUtt. 172 DPPH Zz|2tH

(U S

7 oA B Aot fAE AFS BYow, Ak
o] o] st 53} Bo] 22 LRt (Im and
Lee, 2013; Kim ez al., 2013).

2. a-Glucosidase Xoll &4 =3

T B AEEE 718 e QA FARgo] A
3 AE ZIHE wobd Al ofRoE el e HAHOR
ZArE Y] gt (Kim et al, 2011; Shihabudeen et al.,
2011; Hyun et al., 2014). 53], A& EAlsts Egos
siRHE2 Ay Aete] geeskE 7R 249 o-
glucosidaseE Aallgttal 4&i4 Stk (Mai et al, 2007).
aB=E, AC] F2hgo] glomM s B X85 gk
TS 7 X EA o] 8= glow, AF7HA] e
U F5E9] a-glucosidase #13] &3l o3l zskzel A
He BAE wp glok olol], v 3t 7Exe] 3
aHE A7) fatd, veks FEE 1 £8=0
a-glucosidase A3 &S pNPGE o] &3ste] =435}

o=

&
h
pil

o

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 aerginosa KACC 10186.

(Table 1). LAHE FE& LEF (1604 L1 gnbplH A
8 335 YERllen veA] ZEEddMs B As] &
FE Btk 3 TR e dHlAH I E &
(0.8+0.0 g/mby A 7H¢ =2 o-glucosidase A3l &=
RO, thyo® HEhE fﬁ% (3.8 0.2 ug/mllA =& A
d a3E By T3 vEe FEE (223+12gml) g
Al Al 235 Bt W}E]r’q ey 714 FE580] A
AFel o3k 29 g 45S JAXA = T de Yol
9le-o sl

Heubre] wsshaat ey @rlst 24 2 39
) 1F AT AeAE A s
AFE ARSEIITE Table 2= dl=dgo] it €4 3
a-glucosidase #13l &k} Frofn]hS
& =g A7% (1=-0.683, p<0.01) @ a-glucosidase
el & (r=-0.773, p<0.001)2h= o] AAAA S YeERR
on ¥ (r=0.952, p<0.001)ZH= Ho AAAAZS et
WAtk T3 a-glucosidase Aall &= ZalEt)Zd 4A75E

f

(t=0.893, p<0.001)F} o] AAAE Yepjon, s
(r=-0.76, p <0.001)2R= =2 HAAE HeRNALE. ol gt

A+ A= LU
2 o-glucosidase A3f &3}
L=

FE2=9] d= sighael st &4
83 718l S vEt

3. SHIMZE &y 54

A= ol 3], 7145 9 vloleize] Ty A
A Agke] Aol H glom, o]yg AW o|AWY] 9
sle] YA REHEnfolilz} 72 1507 o] 3] 3
AEo] /ML= ATt (World Health Organization, 2014). 14|

ol
A
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gk olef gk Aol i Wde] A7le AkEZE EAgtel w
Z HAEAAM = A 58S Ze Aug Fede o
71 Eds] 3= e} (Jeong et al., 2010; Kim et al.,
2010; Hyun er al, 2014). 2 Ae|x= AzHsl AFEo}
2e) 21l0] s vl i Walp olst A 22
E2) E B9 o A% AE TP Aol 2

NSISIT (Table 3). 28 £4% 2 PR oz A
& @ sk, oIE 0] SR e @i el
U 71X19] ol HolMHo|E BB &M= Bacillus atrophaeusSt
Bacillus subtilis subsp. Spizizenii®llA] 250 pg/ml 2] FE=oA
A ede JeEPN o™, Micrococcus luteus}t Staphylococcus
epidermidiso| A= 500 g/l 2] sl A4S Lelioh
Z—];‘eﬂ)(—]_(li ko i]—/\-]o]cﬂ OU:] Q_]E_T;]—‘:: 7]—2] ] 1 ?30 ]Ag% 3}
o] oo ol 5= 9Qir}. Wk Wyt 222 g
g HT E Pl tiste] ¢rek At 249S UERd
o

o T Uk

Al 2
o ERE 2014EE AT EREATH] AU
o Slate] £ ATAID ol GAISElw, ¥ Ao A
2ol webrel B4 0 AL AT B deriara
AR WA A=Y,
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