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ABSTRACT

Methyl gallate was purified and identified from Cancalia lineate. It was in the
ethyl acetate extract of 80% methanol extract of the plant. Ethyl acetate extract
was applied to reverse phase C-18 column chromatography, then applied to
Prep-HPLC equipped with Sunfile™ Prep-C ODS 5um 19x150mm column. The eluent
systems were HzO/ Acetonitril(95/5) for 35 min, then H2OQ/ Acetonitril(0/100). Two
relatively pure and one mixture fraction were collected. Structure of one fraction
was identified to be a methyl gallate by H- and C13-NMR spectra. Structure of
another peak fraction was not able to be determined due to the insufficient data
yet.

Purified peak fraction were tested for bioactivities, such as antioxidative effect,
tyrosinase and elastase inhibition abilities, regulation. of melanin synthesis in the
cultured cell. Peak fraction for methyl gallate showed antioxidation, and inhibitions
of tyrosinase activity and melanin synthesis. These results were same as those of
previous data reported elsewhere.

In this study, we reported for the first time that methyl gallate was one of

secondary metabolites found in Cancalia lineate
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II. Qg 2 Agu

A FE= Aoto] At Y= 1 FE(Cancalia lineate) EAES 20043 109 <74 A
o

Ee AN 5 AdddA TEdx st Axd Aaes &

Ao A A7 FZFof AFEEH &5 Merck Co(USA)., Junsei Co(JAPAN),,
Hyman Co.AMe] A &S AF&3F9 T} Reverse phase column chromatogrepyol] & Silica
gel 100(RP-18, 230-400 ASTM Merck)e] AF&F%em, EeHAgAA ALEH
TLC(Thin-Layer Chromatography) RP-18Fssust Merck A|#& AF&3dth. TLC 4
ANA  EEE EAES FAsIfste] UV lampE  AMEEAATh EE 4ol A
Prep-HPLC (preparative Liquid Chromatography)= Waters Delta Prep-CZS A}-&-3}
931 Sunfile™ Prep-C ODS 5um 19x150mn column$ #tabe] Ab&-8glar, 244
o] ©]-&%+= NMR(Nuclear Magntic Resonance)2 JNM-LA 400(FT NMR System,
(JEOL)= AH&3taitt. NMR SA4A &7 2= Methanol-D47}F AR8-% AT,

Elastase &A1& 548% W AF&3 714 N-Succ-Ala-Ala-Ala-P-nitroanilide
= ¢ &2 Porcine Pancreatic Elastase(PPE), 7123 TyrosinaseE @4 A &4 23
o At-€¥ Tyrosinase®?} Tyrosine Sigma(USA)o A F43te] AL-&3 ).

k<)

& melanin 7} 3-(4,5-dimethylthiazol-2-gel)-2,5-diphenyltetrazoliumbromide



(MTT)A ¢, 18]35 DPPH (1,1-Diphencyl-2-piocry2-Hydrazyl) free radical 27 g4
of 9% Atz T3 AHo| ALEE DPPHSF tixdo® AE3 Vitamin C, BHA

(Butylated Hydroxyanisole) A1 ¢F 9 A Sigma(USA)AFS] AL FY3te] AL&3 )
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Cancalia
lineata(1220g)

1) extraction with 80% MeOH

for 1 month at room temp.

v 2) vacuum filtration

MeOH
extracts(34.59g)

1) suspended with H20

Hexane(3.5g) | | CHCI3(3.129) | | EtOAC(8.75g) BuOH(11.68g) residue(6.8g)

EtOAC(1.0g)

Sunfile™ Prep-C OBD 5mm 19x150m
column H20/ Acetonitril(95/5)

v v v

P1 P2 P3

Figure 1. Isolation scheme of Cancalia lineata
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5. Tyrosinase SA = A3
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FEg&d0] o3 NE SAHIE 95te] 24 well-plate(Corning, NY, U.S.A)°ll cell
S 37C 10% CO: incubatorel Al 2 HjFS A7l & AE7F vpge] F-Zo] [,
welld sampleS 83l 10% CO. Incubatorel Al 37°C, 347k v okal9d v,
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9. MG(Methly gallate) & & 4]

methlygallate & #4524 S Folin-Denis®?& <z WA 7 A 3590}

s 4F 2] Ethyl acetate® FZ=E°| _methlygallate A& EX o= WatersAhY
HPLC(Water2695)=  o]-&3s}3th. HPLC #AolA &892 acetonitrile 1,000ml ol
acetic acid bmlE g &0 7]&7] fPoz FEsAt. ol methly
gallate & 41 913 HPLC 7171%3& Table 1 o YeERAIL o] 5242 71&7]
28 Z7AL Table 20 F23t9t}h = o]gst BAx71 0= 283 methlygallate %

Aol azvEaRs sEHE (Figure 2 ~5) 7H4 YERA A

H
i

Table 1. HPLC instrumental conditions for Cancalia lineate analysis

HPLC waters Alliance system waters 2695
column Atlantis dc-18, 5um(4.6>x250mm)
Detector photodiode array Detector
Flow rate 1.0mL/min

Injection volume 10um
column Temp 40C
sample Temp 10T
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Table 2. Mobile phase conditions of HPLC gradientelution.

Program order Time(min) water(%) Acetonitrile(%)
1 0 80 20
2 20 80 20
3 25 70 30
4 35 70 30
5 40 60 40
6 50 60 40
7 55 20 80
8 65 20 80
9 70 80 20
10 75 80 20

Bl
i .,
e

Figure 2. HPLC chromatogram of Methyl gallate 0.1(mg/mL)
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Zt B r a3t gaE Feslr] Yste] DPPH free radical &7 84 A=E
Hla o R 29 VitCel BHA( Wil 34bst &abes PLS &4 A7t 79
Sl Hola P2, P3.& &4 oAZF Ads Hold H ot (Figure 3.)

120
100 -

IC50 (ug/ml)
(@)}
(@)

40 r
20 r -
O [ e— | —/
p—1 p—2 p—3 MG vit.c BHA
sample

Figure 3. DPPH free radical scavenging effects of extracts of P1, P2 ,P3 of

Cancalia lineata
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2. Tyrosinase A= A ¥

DOPA % phenol 3}3HEo] 2714 AksE &7 A7]31, A =59 3 F
melanin A2 A A FR312 gt ofx), AT T AEo AWz A4y

#Ho] = tyrosionase FAES At FaAHES A TS tyrosionase

cancalia lineatall A ¢ EtOAcZol A P1P2 ¢k7te] tyrosionase A AdlsS 7FA 1L

dow P3= 1 ARURE 2 24 Adlss 7HAL e As stk

60 r

tyrosinase inhibition (%

P1 P2 P3 Albutin

_1 0 L
sample (10ug/ml)

Figure 4. Inhibition of tyrosinase activity by ethyl acetate extract of

Cancalia lineata
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3. Elastase &4 A& =4

Elastase®] &gl &S F= o8 2AT stvb= Aol A7kl 23 B
B T A &2 AN FxsE FIAA FEH AL AHES doda o
ol NFES A= dde] ek

o] 2] 3§ elastased] A A3 =AHoA Pl, P2, P3 AXF tjzxat¢l Hlegzto] H|3) &4 A
3 27F A9 gle A= F1H At (Figure 5.)

70

40 |

Inhibition(%

10

0
[ /1
P1 P2 P3 MG gl AL

-10

sample(100ug/mL)

Figure 5. Inhibition of elastase activity by ethyl acetate extract of

Cancalia lineata
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4. melanin ¥ =3

AA oMol M =L tyrosinase E4S HEAAA AT U o=

Melanin &Adol dolA F 83 &4 tyrosinased TALS AaFdozH, F
tyrosinase®| 7| fFAAE A& o =A Thsslth (& A Q) A233] pll0

EtOAcZ oA w8 g 89 dWapd e mA e Jas AHA o= glstr] 93l
] F 229 melanin %S =48t}

melanin-a cell& ©]-§3t¢] melanin concentrationg ZAFE A3} AlEo] (1.0x10°

cell/wel) 9] samples &3 A iy hZ Arbutin®th P37} melanon A A& &
Wb 27 YehdE AL g9 sgon pre 337445 w9 (Figure 6~7.)

70

Albutin

Relative melanin amounts(9
w
o

10

sample (50ug/mL)

Figure 6. Effect of several subfractions of EtOAc extract of Canavalia

lineata on melanin contents of melanin-a cell.
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Relative melanin amounts(9

Albutin

sample (5ug/mL)

Figure 7. Effect of several subfractions of EtOAc extract of Canavalia

lineata on melanin contents of melanin—a cell.
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5. Cell viability (MTT assay)

Melanin-a cello] 3 ZF 238 sample M Z melanin A4 A8 a3 & Ax=
S 17l Y3 MTT assayE 3 th

Aol (1.0x10° cell/well) sampleS @39S w 22 Albutind] B3] P3= =
dol =tk 2gEARE ¥EE U AuE Ay AxsAdo]l avkA AA @A e
Ui 2 sl 8 Atk whVIA R P2E 50ug/mol A= AlEEA] A v

255 Sug/mloll e AlE=Ad o] ol o5 (Figure 8~9.)

40

cell vibility inhibitior

sample (50ug/mL)

Figure 8. Effect of several subfractions of EtOAc extract of Canavalia

lineata on proliferation of melanin-a cell.
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(@)

N w A~
T

Cell wibility inhibitior

6 I
1 7 i I l
0

MG P2 P3

Albutin
sample (5ug/mL)

Figure 9. Effect of several subfractions of EtOAc extract of Canavalia

lineata on proliferation of melanin-a cell.
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1. Y Z(cancalia lineate)’d & o3 Eg
1-1 P3¢ &g ¥ Fx 2

NIF (cancalia lineate) A ZAN 25 1220gE 80% Methanol F& &S ZHS g
3t B Zu oA B ZA &R E hexane chloroform(CHCl3), ethyl acetate
(EtoAc), butanol(BuOH)< Ab&3ste] &w) Fd3gt 5 o7 7t 538t 279 &+
ES Adon 1FoA ethyl acetate (EtoAc)S =2 AZx3to] ethyl acetate
(EtoAc)=< 7}A] 3L Revers phase-18 column chromatogrepyel Al MeOH / H.O (2/3)
of ANEWE HAUNAA EHdn 2 A dd Edolg AAAE E4S EPe
3L oE P3e} itk o] £8& 7HAa NMR7I7I2 728 sk

P39] 'H-NMR& < & A 7.04 ppm(2H, s)ol A YER= signal® Bob w4l
Eo] 9t HE o4 4+ ddoh 2811 381ppm(2H, s)oll A vEbLUE signal® Koo}
sp3 EATFERE g A7 SAEIE & 0¥AVE & Jde FEHEgn 94T 5
A AT} (Figure 10).

CP-NMR =#E5& el @457 8498 2 & 5 A0, 169.15ppme] ¢
A& Hol 2= 2 Aed o5 & 5 UL, 5240ppm o] $X = Hol sp3 &
AazE gl A7 SAEZE & 097 Bl e g A4 & At 1
2]3 110ppm~150ppmeol| ¢ X8t &47F 6712 Hol Wik et o= & + A
t}. (Figure 11)..

o e ARE THSY E uf P3S o A methyl gallateg} <33}
methyl gallate® 79314 'H-NMR # CP-NMR-A#HEH oz 291 3
¥ 2o AnE 1} P3E methyl gallate® &2 & 4 At}
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Table 3. Comparison of the NMR data of P3 with Methyl gallate

o P3 o Methyl gallate
Position Position
Sc Su(multi, JHz) &c SH(multi, JHz)
1 121.57 1 121.53
2 110.62 7.04(s) 2 110.12 7.04(s)
3 146.63 3 146.63
4 139.89 4 139.88
5 146.63 7.04(s) 5 146.63 7.04(s)
6 110.62 6 110.12
7 169.15 7 169.13
8 52.40 3.81(s) 8 52.41 3.81(s)
1-2 P29 &8 2 & &2
1-1e1A <} Wy o g #eEd P2E& NMR 7712 82l 3t
A% P2e] 'H-NMR 3 C"-NMR spectrum datadlx 2@ =587 &2 5o
Holx | o] AAE o] Q= FRea o Fo] Hojxit Lol A= o]=do gt

A= &
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Figure 15. ®C-NMR sepectrum of P2
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2. MG(Methyl gallate) 73 & 4]

2-1 HPLCe A%
HPLCOl ¢3¢t Methyl gallate 4 #w2S 9t 24 AHFAHS (Figrue 7)ol YER
Atk oluf FFELAY FEHYE 0.1, 05, 1.0, 5.0mg/mLe|tt Aol HiE= AAH

Methyl gallate®] HPLC®A &AL 09974248 $1 = =& 434S eyt

o O
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2-2 MG(Methyl gallate) A %4243}

HUF ethyl acetate (EtoAc)ZEFo] FA]3}+= methyl gallate®] %S A

Mo
1%
ro
i)

o] k& ethyl actate FEHF2 2.813(%)E A 3t}
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25+

050+

R I T 7, I, T I S —

Figure 18. HPLC chromatogram for ethyl actate extract of Cancalia lineata
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B oAGdE AFoA At slUWF (cancalia lineate) A ZAIE2E 7FA 2L 80%
Methanol &5 T/ dgst v 548 9FH hexane , chloroform(CHCly),
ethyl acetate (EtoAc), butanol(BuOH)& A}-&3te] &v] F&3 5 o3 7t 553}

o Ztzte] R ES Adfoew IFoAl ethyl acetate (EtoAc)S &4 AX

J{N

ol
s
&

Revers phase-18 column chromatogrepyoll 5] MeOH / H,O (2/3)¢] A&z A7)
AA skl 1 A3 T Z-ogt AAAE =4S =Yela ol F P33T ok
o ool £8<5 7HAA NMR7I7I2 725 &9 2 A8 795 NMR7[I7I2 7285
vl gk A3 Methyl gallate 95 <18ttt P2E& NMR=Z &1 Ay T

st FERYS A & AdJdnh SR FxRE YIS & &

o] ¥FEZ MG A#H ¥4 Ay 2813(%) 22 %2 FHFS B a8l &4
3 A8 2 mw 55 3013 r] Y3 tyrosionase BAS E A3} P17 P2 9FHe
tyrosionase &4 AdlTS 7I1A L e P3E I ARUE £2 &4 AHilesS 7HA

3 JE AL FAFd = 2. melanin-a cellS ©]&3¢] melanin concentrentsE

24 A3 AEe] (1.0x10° cell/wel)®] samples A 2lstAiy tl2 Arbutink th

P37} melanon A4 A3 &37F A detds AS &2 stloH, P2e 53485

Aok v ME=SAS P2, P3 AFT 7HAAL AAAINE e E UEa A A
= #30 F F UdAdh

BHA®l tista vluA] &ibst g3t= Ple &4 oA

7F A9 gl #Hoela P2, P3E &4 AAl7E e Hold Holtt
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