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Abstract

Identification of Anti-inflammatory and
Skin—-whitening Constituents

from the Aerial Parts of Citrullus lanatus

Ah Lim Jeon
Department of Chemistry, Graduate School

Jeju National University, Korea

Supervised by Professor Nam Ho Lee

In this study, anti-inflammatory and skin—-whitening activities were
examined on the extract from Citrullus lanatus stems and leaves.

The Citrullus lanatus stems and leaves were extracted three times for 24h
each with 70% ethanol. The ethanol extract was then suspended in distilled
water and partitioned successively with n-hexane, ethyl acetate, n—butanol
and water.

Repeated column chromatography on normal-phase silica gel and Sephadex
LH-20 resulted in the isolation of three compounds, a-linolenic acid (1),
sigmast-7-en-O-B-D-glucopyranoside (2) and 1-feruloyl-B-D-glucopyranoside (3).

The elucidation of the chemical structure of the compounds 1-3 were
accomplished using spectroscopic data including 1D and 2D NMR spectra, and
by the comparison of their data to the literature values. In anti—inflammatory
screenings, n-hexane, ethyl acetate layers and compounds 1, 3 showed nitric
oxide production inhibitory activity in LPS-induced RAW 264.7 cell. Moreover,

on screening of skin whitening activities, the n-hexane, ethyl acetate layers

- viii =



and compounds 1, 3 showed considerable inhibition on the production of
melanin contents in a-MSH induced B16F10 murine melanoma cell without
showing cytotoxicity.

Based on these reults, Citrullus lanatus stems and leaves extract were

suggested for use as the novel ingredients in functional cosmetics.
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LPS

LPS-induced inflammation

v enzymes
NF-kB :nuclear factor-kappaB pro-inflammatory cytokines -1
TLR-4 : Toll-like-receptor 4 o p -
IL-6 - Interleukin-6

IL-16 - Interleukin-15 1L-6

TMNF-a - Tumor Necrosis Factor-a

iNGS - Inducible nitric oxide synthase e
COX-2 * Cyclooxygenase-2 TNF-a
MAPK : Mitogen-Activated Protein Kinase .

NO : Nitric Oxi

PGEZ - prostaglandin E;

Figure 1. LPS-induced inflammation pathway.
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Figure 2. Process of melanogenesis.
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!
ow o]9} e WHog FElg ZhAle] fiste] TS o R
Aojxl oAl L 40 T o]ate] 8 AolA MA&557]
(rotary vacuum evaporator)® &35t 70% &2 F&5E 697 g& AATh
L =]

o] T FEE 674 g% THF 4 Lol @ A7, £

A wEl FARF R B ESte]  n-hexane layer, ethyl acetate layer,

n-butanol layer, water layer & % 4719 &u] &3 Z& AATH(Scheme 1).

Aerial Parts of Citrullus lanatus (430 g)

l 70% EtOH, stirring, 24 h, 3 times

Extract 69.7 g (16.2%)

Extract 674 g

1 Suspended in 1 L H,O and 1 L n-Hex, 3 times

!

Add 1 L EtOAc, 5 times

n-Hex layer |
6.0 g (8.9%) 1
Add 1 L n-BuOH, 3 times
EtOAc layer
3.4 g (5.0%) 1 l
n-BuOH layer H,O layer
11.2 g (16.6%) 454 g (67.4%)

Scheme 1. Procedure of extraction and fractionation from Citrullus lanatus.
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Suji3 & dojzl 7 B3 =L F p-hexane layer 5.0 g& 3317 9314
A silica gel® X3 glass  filterE ©]&3te] VLC (vacuum liquid
chromatography)S $ 339t n-Hex/EtOAc(0~100%)%= &1 =4S 5%%
Folv WHoer ZF 300 mLY &=3te] & 2170¢] fractions AJATHEFr. V1~
V21).

Fr. V8(38% EtOAc in n~Hex) 1326 mg< nHex : EtOAc = 2 :19] &ujx4
o2 4 silica gel CCE 93t compound 1(1565 mg)E w83k

(Scheme 2).

n-Hex layer (5.0 g)

ViE
n-Hex/EtOAc (0-100%)
Step gradient (5%), 300 mL each

FE VT o Fr. V5 Fr. V8 .. FrV15 ... Fr. V21
(132.6 mg)

Silica gel CC
n-Hex: EtOQAc=2:1

* Conditions of VLC eluents .
Fr. V8: r-Hex/EtOAc = 65/35 Compound 1

(15.5 mg)

Scheme 2. Procedure of isolation of compound 1 from Aerial Part of

Citrullus lanatus.
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3-3. Ethyl acetate &

Aojz 7} B3F Z=E F ethyl acetate layer 3.4 g2 ®83&7] 9
glass filterg ©¢]&3te] VLC (vacuum liquid

EtOAc/MeOH(0~

o
e
‘l {
o

Gl

ol 4 silica gel=
&I n-Hex/EtOAc(0~100%),

ol

chromatography) &
1002%)= &H 548 2, 5 10%4 Eolv= WHo= 7} 300 mLY &&3to F

4371 9] fractione AATHFr. V1~V43).
Fr. 21(80% EtOAc in n-Hex) 439 mgs #4353

+ powder7} A AT o] & MeOHS ©| &

o

==

VLC frationgs <

gl

o)

=

MeOH= #7tstols Wl =4
o A9t}

= T M

A AA 8] compound 2(6.5 mg)
Fr. V24(4% MeOH in EtOAc) 1504 mg < CHCl; : MeOH = 10 :1¢] &wjx7
o2 sephadex LH -20 CCE 33t compound 3(7.2 mg)E &3ttt

(Scheme 3).
Ethyl acetate layer (3.4 g)

VLC

n-Hex/EtOAc (0-100%)

EtOAc/MeOH (0-100%)

Step gradient (2, 5, 10%), 300mL each

Fr. V1 Fr. V21 Fr. V24 Fr. V43
(44.9 mg) (150.4 mg)

Sephadex LH-20 CC

l Insoluble in MeOH
CHCl;: MeOH = 10 : 1

Compound 2

* Conditions of VLC eluents {65 mg)
Compound 3

Fr. V21 n-Hex/EtOAc = 2/80
Fr. V24 BtOAc/MeOH = 96/4 (7 5 mg)

Scheme 3. Procedure of isolation of compounds 2, 3 from Citrullus lanatus.
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4-1. RAW 264.7 cell& o]&3 &< A 27
4-1-1. M| Zn)ek

np-$-~ )24 AlE A (murine macrophage cell line)?l RAW 264.7 cell&
S A £ 3Y(KCLB; Seoul, Korea) 2258 £9F Wro} 19 penicillin—streptomycin®}
10% fetal bovine serum (FBS)©] &+t%¥ dulbecco’s modified eagle’s medium
(DMEM, GIBCO, Grand Island, YY, USA) ®iX|& AF&ste] 37T, 5% CO,
incubator Z7A wigslF o, 2 A HHo 2 A wge Al

4-1-2. Nitric oxide 4 A H7} A9

24 well plated] RAW 264.7 cellsE 2x10° cells/mLE2 ®F3stal 37 C, 5%
CO, incubator Z713}ol] 18A|7F nl kst Ao ALgsFAth A w YA cells
1 ng/mL LPS7}F £33 % ufx

= =ww g 727 Ao}
Sto] 24417 ikt AAE NO 42 Griess A1 9F(1% sulfanilamide,

o) o
ek 9 samples 3 a4 A

0.1% naphylethylenediamine in 2.5% phosphoric acid)S ©]-&3}o] Al Eujj kol
FolA EAeH= NO, o FE=E F43tth Axnled ded 100 uLet Griess A%

o

mlru

100 uLE £33kl 96 well plateo| Al 103 &< ¥H&-A1Z1 ¥ 540 nmol A §3%

ol
]

S
o

hiud

=33 Act AAHE NO9 %48 sodium nitrite (NaNOy)E o3t #
Fo] B shS o},

L
o,
ol
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4-1-3. ¥ 54 H7}
4-1-3-1. MTT assay

MTT [3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl tetrazolium bromide]
assays B16F10 murine melanoma cellS 6 well plated] 5x10? cells/mLZ &5
&1 37°C, 5% CO, A3 A 24 A7k w 125 Al 72 A%

ey
W F, e 200 uLE A i) Wil 500 pg/ml FER MTTE

ko3
o T,

S

HA7bste] 37 CollA 3 AR S WAL AFAS AASATE 7)o
DMSOE 7tste] Aolgle AMEeF wkg-ste] AyZl formazan HAES &A%
S o]Z 96 well plated] %7 ¥
viability &= th&2] Aol ofs] At AT

v
2

Asam €
Cell viability (%) = A—plx 100
control

Acontrol = 970 nmoﬂ }\‘1 %UH = 7-ﬂ E] 3} control _O,] __g_jg. =

Asample : 570 nmoﬂ/ﬂ }\] aE 5(}3]?:5_]_— Sampleiﬂ %3’6]-_1;_

MTT - yellow tetrazolium

Figure 4. Principle of MTT assay.
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4-1-3-2. LDH assay

£abo]l ok & HrlEth LDH (lactate
oFr o

2SS Axds S9etA gout
t}. WE¥ LDHE #Ake]
Zwjo]

M E=4 L plasma membrane
dehydrogenase)= A XA Exjst= &4
Alete] EAEW AE oF S A For WEd
43S 28 pyruvate?t NADHE AJAl st} o] NADH+= diapholase]
o3 HEZHZHZFAINT)S HUAA 490 nme] §5E5 Z= A9 formazan
M7k A=W o] formazan®] &3 sto] Al x5S HI7Egh

LDH assays= thS-3} 7t} B16F10 murine melanoma cell 6 well plate©l

F 5, ARE

37T, 5% COy, A3 A 24 A|7F vl
# 3ol LDH-cytotoxicity

\d

Fl

5x10* cells/mL& #3531
Agstdrr. 72 AR wlF -, owige] 200 pLE
detection Kit (TaKaRa BIO INC.)& ©]&3}lo H7}s}) M__‘:q cytotoxicity v t}8-o] Alo

ofa] A=Ak

.. A, 'l»iAL -ontrol
CytOtOXlClty (%) _ sample ow contro %100
AHigh control ALow control

Asample : }\]-‘EJ-% 5‘4?/]@ Samleiﬂ ——g—%]'E
AL()W control HH% 7_(% Eliﬂ' Controlgl %3’6]-];—1

gt 1% triton X-100 A 23 controld] &# %

AHigh control :

_15_



4 A

ml
i

4-2. B16F10 murine melanoma cellS ©] &3k 1|

4-2-1. Al Zvf <

B16F10 murine melanoma cell& A5 23 (KCLB; Seoul, Korea) o &

E] #9F Hko} 19 penicillin-streptomycin® 10 % fetal bovine serum (FBS)9]

1z

off

5% dulbecco’s modified eagle’s medium (DMEM, GIBCO, Grand Island,
YY, USA) ¥R & AME3sFe] 37 C, 5% CO, incubator =710 A] vjkslsioy, 39

AR AW wFe AlYsHA

d

4-2-2. A1=o] HdAg

6 well platee]l 5 x 10* cells/mL¢] B16F10 murine melanoma cellS 24 A| 7t

kel & 9 wjx= A A3 3 PBS (phosphate buffered saline)® 2] a} %1t}

I
Rl

2]a 100 nM®] a-MSHE ¥3she vix 2 ngssi Al A& A 838}

72 M ZbE gk wf ket

A

4-2-3. Melanogenesis A& &4 =3 23

ko]l £ WA E PBS buffer2 A2 s & trypsin-EDTAZE 300 ul # ]
ste] cell&S Aol DMEME]=] 700 pLE %o microtubed] A:ZE 3|53}
At 343 pellets YAEE AlA FeHES A AT, pelletel]l  sonication
buffer (6.7 mM sodium phosphate buffer containing 1% triton X-100 and 0.2
mM PMSF)ZE 500 pL® Y] voltexing< 3152 th. 71 U5 hand sonicator®
cell& + ¥ 7+ H, 30 8% w71 Al AAEeE Adekaih 1 Sl

)

ofp

Ao intracellular tyrosinase A3 S AN, pellet>

melanogenesis A3 &3 =4 23S AaPsHH
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4-2-4. Intracellular tyrosinase #3} &4 =4 A&

96 well plated] J&=4S 80 ulL

o=

Y93 25 mM L-Dopa®t 67 mM sodium
phosphate buffer (pH 6.8)& 1 : 39 H|&=Z e &9S 160 plLy €St 2

F-o] 1042, 2032, 30+, 40+, 502, 603, 90+, 120+l 475 nmellA 3%

i
A\
ol
2L
2

negative control (-)2} positive control (+)7} 74 o] zpojt}= A|ZFthE Zgkt).

LY @A TS T FHE e B A& (%)S At

4-2-5. AE 54 B}

4-2-5-1. MTT assay

MTT [3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl tetrazolium bromide]
assay™ BI6F10 murine melanoma cellS 6 well plateel] 5x10* cells/mL& 3
stal 37 C, 5% CO, ZZstell A 24 A viE %, AI5E Atk 72 Az
vk % wike} 200 nLE v A wjFelel 500 ug/mL 5= MTTE
A7rste] 37 Celld 3 A &b WAL & AFHE AAsAT 7]
DMSOE 7}tsto] 4olgl= Al

<, °]E 96 well plateo] %% ¥ 570 nmolA 3 =5 =AUt

[}

A
0
R

1-‘1
1o
rE
oo
ol
ol
2
o
™
g
o
N
&
=]
el
)
(il
o
ofo
o,
>,
~y

4-2-5-2. LDH (lactate dehydrogenase) assay

A EZ 542 plasma membrane &74Fe] el 93] H7bEth LDH (lactate
dehydrogenase)+= A|XZo] EAdl+= 42 T4 AXUYS 5

Alazuto] EAEW AE QF & wix] Fog WwEEY WE¥ LDH+ 24k
g 43E Sus)] pyruvateet NADHE A4 gkth. o] NADH+ diapholase®] Zmjjol]
o3 HEZHZZSIAINDS FIAA 490 nme F5E 2= 449 formazan
AMAE FAHM o] formazan® F3%=E S5t AEEAES kgt

LDH assays= thS-3 7t} B16F10 murine melanoma cell 6 well plate©l



5x10* cells/mLZ #F3t3L 37 C, 5% CO, 273 oA 24 Az vk & A 85E
AgstA 72 A wgE o dike] 200 uLE #H3ske] LDH-cytotoxicity
detection Kit (TaKaRa BIO INC.)& o]&3s}e] #H7}sl4d).
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A 7o) et e =AH3 | 98 Staphviococcus aureus (CCARM 0027, 3708)<F
Propionibacterium acnes (CCARM 9009, 0081) & 4719 & AF&3sich
S aureus?! 7%, v A= T.S.B (Tryptic soy broth)® 3}e] 3 At & A-&3}
Atk P oacnes?l 7%, #lHIAE GAM broth® &te] 3 At 3 ARESSIch
A Mo R o stocks Erd AA wiA 10 mLel o' A3 S 100 ul

Yo olel e whHow 3 W At

4-3-2. Paper disc diffusion method

Nz dHEAS =AY 8 Staphviococcus aureus, Propionibacterium
acnes®| W&ol paper disc diffusion HOo®E S IAES =AU
S, aureust FHH 08%E EFsE T.SB HlAl 8 mLel S aureus 05
MacFarland= 9o} 3 15%E X33t T.S.B wj#| fo & A7 2o
Ag gHS T3 E= A7 8 mm paper discE 28 37 Coll A 24 A 7Hs<F vj<k
sto] disc TR FAE AP TS5 AR A5 SAHSAY P. acnest 08 %E
238 GAM Wi Aol P. acnes 0.5 MacFarland® 2o 3 15%& X338t
GAM HjA|9foll =t wiA7F 2o AR &85 ¥3eh= 274 8 mm paper
discE =elA 37 C, 48 A3kt &7] wiget & IAE 99 &5 AASe] 475

A8k
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. 23 4 u%

L gg=9 +x 24

1-1. Compound 19] %3] 4]

Compound 19 'H-NMR spectrumol| A 6§ 5.34~5.41 (6H, m) ¢] signal® X.o}
spPEA S 2= olefin %9 protond S G AsIATH § 2.82~2.79 (4H, m), §
2.03~210 (4H, m)> <= xtg]9] protonol gt oAstdch § 235 2H, t, J =
7.33 Hz)9l signale deshielding ¥ Ao & Hol AV|SAHE7} & AA7E <143
proton®. = oA d T § 163 (2H, m), 1.26 (8H, m)9] signalE< A HALE 2]
methylen proton®] 2} o|43FAth. § 098 (BH, t, J = 7.79 Hz)ol A A WALES]
kel methyl protone] 2t o489 thFigure 6). “C-NMR spectrume Z3) 1871¢]
carbon®] U= AL A3, § 1795 signal carbonyl”] carboneo]g} o4}
steom, § 1321, 130.4, 1284, 1284, 1279, 127.3¢] 6719 signale &3l sp2
ZA 9] olefin carbon®o & dA3ATE § 144~34.1°] ¥ Fo]Ad+= signalES
spb A4S 7HA carbono ® et olF § 14.49] signale methyl carbon
olg} oAt tHFigure 7). ©]& vlE o2 compound 1+ 3223 vlws 23

a-linolenic acid® & %3} tH(Figure 5).

18 15 12 9 5

""OH

Figure 5. Chemical structure of compound 1
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Table 2. '"H-NMR and ®C-NMR chemical shifts of compound 1 (400 and
100 MHz, CDCls).

Compound 1

No. ) -

Sc Sulint, multi, J/ Hz)
1 1795
2 34.1 2.35 (2H, t, 7.2)
3
A 1.61-1.65 (2H, m)

29.2 to 29.9

5
6 1.26-1.37 (8H, m)
7
8 274 2.03-2.10 (4H, m)
9
10 127.3 to 132.1 5.34-5.41 (6H, m)
11 249 to 25.8 2.79-2.82 (4H, m)
12
13 127.3 to 132.1 5.34-5.41 (6H, m)
14 249 to 25.8 2.79-2.82 (4H, m)
15
6 127.3 to 132.1 5.34-5.41 (6H, m)
17 20.7 2.03-2.10 (4H, m)
18 14.4 0.98 (3H, t, 7.56)
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Figure 6. 'H-NMR spectrum of compound 1 (in CDCly).
|
I
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BC-NMR spectrum of compound 1 (in CDCls).
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1-2. Compound 29| %3} 4]

Compound 2& 'H-NMR spectrum #2423 6§ 519 (1H, s)¢ signal®3-E
sp” £ 2 olefin 729 protong stk § 507 ~ 3979 signal®
okl Fol AgH o] AS Aot dsidew, 1% § 507(1H, d, J = 7.79
Hz)9] signal2 99| anomeric proton® % coupling constantE %3] B-form<
ZFA AL & Aolgt o stdth § 4.09 (1H, m)e signalZFE Abxo] <133
methine protons o4&ttt 6§ 2.10~1.19914 W9 methylen®} methine
proton signalg 213, § 1.00 3H, d, J = 641 Hz), § 0.88 (9H, t, J =
7.79 Hz), 6§ 0.73 (3H, s), § 0.58 (3H, s)¢] signalZ2%FH % 6712 methyl protons
gelst9l tH(Figure 9). ®"C-NMR spectrum #4123} carbon® 7WF7F & 3579S
skelstgdeh. & 140.0, 1182 signal2FE 'H-NMR spectrumol A o4& olefin
carbonol g} oA A3FATE § 1027, 79.1, 79.0, 75.8, 72.2, 63.32] 67012 signal¥}
"H-NMR spectrum®] 41 €] anomeric proton <] coupling constant® E3}lo]
-D-glucopyrnoside < |43ttt § 775004 Akso <17 g methine carbon
AS FASFAY. § 204, 19.6, 196, 135, 12.6, 125914 6702 methyl carbon®]

A& &3l sterol AFY IFEUS oSS tH(Figure 10). o] & vlg o=
compound 2°& ¥&@®?3:} wludle] sigmast-7-en-O-B-D-glucopyranoside &
&4 3 A tH(Figure 8).

filo

r\r

%0
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Figure 8. Chemical structure of compound 2
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Table 3. 'H-NMR and C-NMR chemical shifts of compound 2 (400 and
100 MHz, CsDsN).

Compound 2

No.

Sc Su(int, multi, / Hz)
1 37.7
2 30.4
3 775 4.09 (1H, m)
4 35.1
5 40.6
6 30.4
7 118.2
8 140.0
9 50.0
10 34.9
11 22.2
12 40.2
13 44.0
14 55.6
15 23.8
16 28.7
17 56.7
18 12.5 0.58 (3H, s)
19 13.5 0.73 (3H, s)
20 37.3
21 19.6 1.00 (3H, d, 6.41)
22 34.6
23 26.9
24 46.5
25 29.9
26 19.6
o7 204 0.88 (9H, t, 7.79)
28 23.7
29 12.6 0.88 (9H, m)
10 102.7 5.07(1H, d, 7.79)
20 75.8 4.64-3.97 (sugar H)
30 79.1
40 72.2
50 79.0
60 63.3
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Figure 10. ®C-NMR spectrum of compound 2 (in CsDsN).
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Figure 11. DEPT-135 spectrum of compound 2 (in CsDsN).
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1-3. Compound 3¢] %3} 4]

Compound 3¢] 'H-NMR spectrumel Al § 7.73 (1H, d, J = 1557 Hz), § 6.40
(1H, d, J = 16.03 Hz)¢] signal°ll A coupling constantE .o} fransd €] €] olefin
proton®. 2 d&/stAk § 721 (1H, d, J = 1.83 Hz), 7.10 (1H, dd, J = 1.83,
824 Hz), 682 (2H, d, J = 824 Hz)9l signaldlA coupling constantE X.o}
ortho-, meta—coupling= 3Fil A= WAL protone® 43Tt § 558 ~
3.309] signals 3 Fol AjEHo & Aol AR eH, I F § 558
(1H, d, J = 7.79 Hz)9] signal< 9 °] anomeric proton® % coupling constantE
Hol B-forme 74l & Aol oSt 6 389 (BH, s)9 signalZ
deshielding ¥ Z o & Hol M7=t & bl A& methyl protone] 2}
o A3t tH(Figure 13). ®C-NMR spectrum #4123 6§ 167.869 signale
carbonyl 712 o3t Th 6 151.1, 149.5, 1483, 127.7, 1245, 116.6, 114.8, 111.99]
8709l signalse sp’ A carbonol#t oAl om § 151.1, 1495, 148.3&
deshielding ¥ ZAS 2 Hol A7|2AE7} & 27|71 Bl Aolg}t oAatict
§ 959, 789, 781, 7420, 712, 6242 670 signal¥t 'H-NMR spectrumol A ¢]
anomeric proton?] coupling constantZ %3 B-D-glucopyranoside®S <43}t
§ 5659 signale deshielding ¥ Ao & Hol A7|SAE7 & Aa7  ZAFgH
sp’ carbon®. & | A8t tHFigure 14). 'H-NMR, “C-NMR, DEPT-135(Figure 15)%
& e Bt RN AV dAEH e B AAE Fs]
$ st 2D-NMRS #4359tk HMQCE S8 proton®} carbon Aol
one-bond coupling® HMBCE E3] proton?} carbon A}¢]¢ long range
coupling#A & <1819 tHFigure 16, 17). ©]& ®Eo 2 compound 3& 3% =}

Hlul&ke] 1-feruloyl-B-D-glucopyranoside 2 574 3 tH(Figure 12).
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Figure 12. Chemical structure of compound 3
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Table 4. '"H-NMR and “C-NMR chemical shifts of compound 3 (400 and 100

MHz, CDs;0D).
Compound 3

No.

8¢ Sulint, multi, J Hz)
1 127.7
2 111.9 7.20 (1H, d, 1.83)
3 149.5
4 151.1
5 114.8 6.82 (2H, d, 8.24)
6 124.5 7.10 (1H, dd, 1.83, 8.24)
7 148.3 7.73 (1H, d, 15.57)
8 116.6 6.40 (1H, d, 16.03)
9 167.8
100 95.9 558 (1H, d, 7.79)
20 74.2
30 78.1
40 71.2
50 78.9
60 62.4

-OCHs 56.5 3.89 (3H, s)
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Figure 13. 'H-NMR spectrum of compound 3 (in CDs;OD).
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Figure 14. ®C-NMR spectrum of compound 3 (in CDsOD).
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(Figure 18, 19).

_84_



1902 935 9.6
100
86.2
— 80
o
)
k]
3 486
T
2 40
o 296
248
o]
T I l
0
LPS 5 + + + + ¥ + +
sample E - Extract n-Hex EtOAC -BuOH 2-Amino-

4-picoline

Sample concentration : 100 pg/mL (2-Amino-4-picoline : 10 pM)

Figure 18. NO production inhibitory activities of extract and solvent layers.
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Figure 19. Cell viabilities and cytotoxicities of extract and solvent layers in
RAW 264.7 cell.
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Figure 20. NO production inhibitory activities of n-Hex layer.
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Figure 21. Cell viabilities and cytotoxicities of m~Hex layer in RAW 264.7

cell.
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Figure 22. NO production inhibitory activities of EtOAc layer.
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Figure 23. Cell viabilities and cytotoxicities of EtOAc layer in RAW 264.7
cell.
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Figure 24. NO production inhibitory activities of compound 1.
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Figure 25. Cell viabilities and cytotoxicities of compound 1 in RAW 264.7 cell.
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Compound 3 2323} 100, 200, 300 uM FX=ollA Z+2+ 297, 40.3, 55.6% =

AEEA glo] NO A Adlgds &2st th(Figure 26, 27).
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Figure 26. NO production inhibitory activities of compound 3.
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Figure 27. Cell viabilities and cytotoxicities of compound 3 in RAW 264.7 cell.
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Figure 28. Inhibition of cytokine IL-6 of compounds 1, 3
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Figure 29. Inhibition of cytokine TNF-a of compounds 1, 3
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Figure 30. Melanin contents of extract and solvent layers.
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Figure 31. Cell viabilities and cytotoxicities of extract and solvent layer in

B16F10 murine melanoma cell

9 A3E vlgoz 100 pyg/mL FEolA F4S BHIYW n-Hex I EtOAc
layeroll tisl] sl = F7HE S sttt (Figure 32, 33, 34, 35).
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Figure 32. Melanin contents of n-Hex layers.
= MTT cell viability (%) 4 LDH cytotoxicity (%)

120 120

100 100
g g
2 *r
o o
3 w ¥
= °
T ™ &
%] S

20 20

0 0

a-MSH = + + + + + +

concentration & e 6.25 12.5 25 50 melasolv

Sample concentration : pg/mL (melasolv : 20 uM)

Figure 33. Cell viabilities and cytotoxicities of n—Hex layer in B16F10 murine

melanoma cell.
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Figure 34. Melanin contents of EtOAc layers.

 MTT cell viability (%) & LDH cytotoxicity

120

100 100
—_ -
® ®
S 0 =
Foy oy
= T
o 60 680 X
= Il
B @ 2
e &

20 20

0 0
‘J'MSH - + g + + +

e = = 625 125 25 melasolv

Sample concentration : pg/mL (melasolv : 20 pM)

Figure 35. Cell viabilities and cytotoxicities of EtoAc layer in B16F10 murine

melanoma cell.
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Figure 36. Melanin contents of compound 1.
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Figure 37. Cell viabilities and cytotoxicities of compound 1 in B16F10 murine

melanoma cell.
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Figure 38. Melanin contents of compound 3.
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Figure 39. Cell viabilities and cytotoxicities of compound 3 in B16F10 murine

melanoma cell.
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Figurer 40. Intracellular tyrosinase inhibition of n-Hex layers.
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Figure 41. Intracellular tyrosinase inhibition of EtOAc layers.
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Figure 43. Intracellular tyrosinase inhibition of compound 3.
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Table 5. Paper disc diffusion of extract and solvent layers from the aerial

parts of Citrullus. lanatus.

S. aureus S. aureus P.acnes P.acnes
CCARM CCARM CCARM CCARM
0027 3708 0081 9009
Clear zone (mm)®
Extract 9 11 85 85
n-hexane
9 95 85 85
layer
Sample? | FTOAC 85 105 85 85
layer
- BuOH 85 10 85 85
layer
H-O layer 9 10 85 85
Negative DMS0:
& EtOH N.D. N.D. N.D. N.D.
control )
(1:1)
Positive | Erythrom
control® ycin 25 15 14 30

a) The diameter of the paper disc, 8 mm.

b) Not detected.

c) Concentration :

sample (2 mg), erythromycin (0.2 mg).
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