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ABSTRACT

Identification of Anti—inflammatory and Whitening Constituents from

Litsea japonica seed

Soo-Kyung Yang
Department of Chemistry Graduate School

Jeju National University, Korea

Supervised by Professor Nam Ho Lee

Litsea japonica, a evergreen plant growing in Jeju island, was
investigated for anti—inflammatory and skin whitening activities. The dried
L. japonica seeds were extracted for 72 hours with 100% methylene
chloride. The obtained extract was successively partitioned into n—hexane
(n—hex), methylene chloride (CH2Cly), 20% MeOH layers. Repeated column
chromatography on celite and normal-phase silica gel resulted in the
isolation of seven compounds; glyceride (compound 1, 2, 3, 4), litsenolide
B; (compound 5), litsenolide A; (compound 6), and litseakolide Dy
(compound 7). In anti-inflammatory screenings, extract and CHyCl, layer,
compounds 5 and 6 inhibited nitric oxide production in LPS-stimulated
RAW 264.7 cell. Moreover, on screening of skin whitening activities, the
compounds 5 and 6 showed considerable inhibition on the production of
melanin contents in the B16F10 melanoma cell without showing
cytotoxicity. This study demonstrated the potential of Litsea Jjaponica

seed extract as the novel ingredients in functional cosmetics.
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2 AFgA A5 F& SulEE 2 Eo AgH &vjE2 Merk, Junsei?
A ES AFE3ES T} Celite column chromatographyoll &= celite(4.0 darcy, A2}o]

E o}l F23AH7F AFEE T VLC(Vacuum Liquid Chromatography)ell &

m

=4 silica gel(2-25 um, Sigma Co.)ol AFEEHAIL, &4 silica gel column
chromatography©ll &= silica gel(0.063-0.200 mm, Merck Co.)°o] AF&E At} £
Ao AFg¥ TLC(Thin Layer Chromatography)s= precoated silica gel
aluminium sheet (Silica gel 60 Fos, 2.0 mm, Merk Co.)E AF&3tith. TLCH
oA EElH EHES g9yl gt UV/Vis Lamps AF&3tAY TLC plate
= visualizing agentol FHZAA|Zl %  heat-guns  °o]&3te]  HARAFT}
Visualizing agent®+= 1% anisaldehyde(H.SO4/Acetic acid/MeOH=1/2/172] W] &
2 E33 & 200:1¢9 H]S&E anisaldehyde &3S AME3 AT % EA o] o]
€3 NMRNuclear Magnetic Resonance)e AVANCE I 500(FT-NMR
System, Bruker)& ©]-&3tth. NMR SAAl &vlZ& Merke] NMR %-&-8wj
24, CDClE AF&3tdtt. LC-MS(Liquid chromatography-tandem mass
spectrometry)+ Thermo Scientifics ©]-&3F%1 1L, A2 Hypersil Gold(2.1 mm

x 50 mm, 1.8 ym, C18)% Al&3+<)
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3. F=,

3-1 7wk AZE Bxe] 2% % GojR Y

7HetAZEUST FAE FA0E AlA A Bt 42 AR 1 kgs 100%
methylene chloride 20 Lol A A &}a Ao 72A7F wwtslo] AEA7 A8

Aol 4Ag Fa ode AQch o AN Wde A oAl 100%

Stelat FAE Fa FEE NS A FHael AABUT FA9 100%

CH.Cl, =% ¥ 167 g2 43tk ©] F 135 g& 20% MeOH| @& A7) L,

W 27 & ol & 8-S HAAsAs, 4 &vleitt 114 3W wkE A A]Eko

e

n-hexaneZ, CH.ClL3, 20% MeOHZ= # 3709 £wj&E & %S AAH(Figure 2).

3-2. Methylene chloride fraction®] &A% #2

3-2-1. Celite Columneoll <3+ &3] 34

SujE & sl dojA CH.Cl, 8= 450 g Celite Columns n-hexane &

w2 Al &3te] p-hexane 5 3.2 g= At (Figure 2).



Dried seed of Litsea japonica (1.0 kg)

Extraction 100% CH,Cl,
25°C,72 h, 2 times

Extract of Litsea japonica (167.0 g, 16.7 %)

Extract (135.0 g, portion of whole extract )

Suspend with 20% MeOH
and add the mhexane

J’ Add 1 L CH,Cls, 3 times
n-Hexane Fr. nA
1202 g J
(89.0%)
CH2C|2 Fr.
46 g
(3.4 %)
20% MeOH Fr.
Celite CC. 83g
m-hexane (6.1%)

n-Hexane Fr.
3.2g
(69.6%)

Figure 2. Scheme of fractionation process about extract

3-2-2. Compounds 1, 2, 3, 4 &34

Celite CCollA] 9o} Z np-hexane fraction 3.2 g o] &3t 7+t AA = =n}
EOHI(VLOE AAstAat. 28" &&F 92 n-Hex/CH:ClL(07100%),
CH.Cly/EtOAc(07100%), EtOAc/MeOH(0~100%) gradient 8 v(300 mL) =71 &
o] &3ttt o H|AAA F 20719 FHES AAUTE dojR 207 Y E

85 V 6(3865 mg)S nHex/EtOAc/MeOH = 10/1/0.19] &wiz71o =z &4

i\



silica gel CCE 339 compound 1(11.3 mg), compound 2(11.6 mg),
compound X65.8 mg)S AU}
aPla 38V 8(348.7 mg)S nHex/EtOAc/MeOH = 6/1/0.19] &ujzdo =

=2 silica gel CCS $=333o] compound 4(256.2 mg)S A At} (Figure 3).

rnHexane Fr.
32g

VLC

n-Hex/CH,Cl, (0~100%)
CH,Cl,/EtOAc (0~100%)
EtOAc/MeOH(0~100%)

LE 2 *e e LE R ] LE R J *e e

Vi1 Ve V8 Vi3 V14 V20

386.5 mg 348.7 mg 110.4 mg 479.0 mg

Silica gel CC

Silica gel CC
n-Hex/EtOAc/MeOH=10/1/0.1

n-Hex/EtOAc/MeOH=6/1/0.1

Compound 1 Compound 4
11.3 mg 256.2 mg

Compound 2
11.6 mg

Compound 3
65.8 mg

Figure 3. Diagram of isolation process of compounds 1, 2, 3, 4

from L. japonica

3-2-3. Compound 5, 6, 7 &2 34}A

7t A ZRvpEIHI(VLO)OA Az 20709 fraction & V 13(110.4
mg)S n-Hex/EtOAc/MeOH= 2.5/1/0.1¢] §wjxAo &

<=4 silica gel CCS <



&l 5le] compound 5(0.6 mg), compound 6(35.3 mg)= A AT}
8]al Vo14(479.0 mg)S n-Hex/EtOAc/MeOH= 7/3/0.1¢] gmjzrdoz =4

silica gel CCE F33to] compound 7(140.1 mg)S AU H Figure 4).

n-Hexane Fr.
32¢

VIC
n-Hex/CH,Cl, (0~100%)
CH,Cl, /EtOAC (0~100%)

EtOAC/MeOH(0~100%)
V1 V6 : V13 V14 V20
386.5mg 348.7 mg 1104 mg 479.0mg
Silica gel CC -
n-Hex/EtOAC/MeOH=25/1/01 Silica gel CC

n-Hex/EtOAc/MeOH=7/3/0.2

Compound 5 Compound 6 || Compound 7
0.6 mg 353 mg 140.1 mg

Figure 4. Diagram of isolation process of compound 5, 6, 7 from L. japonica

Compound 5, 6, 7 LC-MSE #AA|gtAtt. LC-MSe] AMEL o&&< 100
ppm, 20 ppmO. = 3|4t 0.2 ym AHADEHE ofHsto] FH 8T LCY
MzAL & 13 2 MSe #4%71-& ESI positive® o] 23} 3t 2™ spray
voltage= 5kV, capillary =%+ 275 T, collision energy+= 35 eVZ A A5 S

u A& Hypersil GoldS A3
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Table 1. LC ¥4 =4

Time A% B% )

. . . Flow rate (uL/min)
(min) (0.1% formic acid/H-0) (MeOH)

0 50 50 200

1 50 50 200

2 30 70 200

5 0 100 200

7 0 100 200

8 50 50 200

12 50 50 200

4. 24E4

4-1-1. Al Z v

= AlxF 23 (Korean Cell Line Bank)eZ¥E 93  murine
macrophage cell line®! RAW 264.7 cell2 10% FBS(fetal bovine serum)¥ 1%
penicillin-streptomycin(Gibco, USA)<S X3+sl= DMEM (dulbecco’s modified
eagle medium) high glucose medium WA & A}&38te] 37C, 5% CO, Z71A

s iar 3ol 3 A Al s AT

4-1-2. Nitric oxide A4 <A 37}

RAW 264.7 cell& 10% FBS7F #7F¢ DMEM #®iA| & ©]&3te] 1.8x10°
cellsymLZ 24 well plated] ¥ 18A1ZF w3l vk Als9 LPSA
pg/mL)E SAl HElske] 24A2F skt AlEu 59 100 plet Griess
Aok 100 uLE 96 well platecl Al E§3ste] 102 S §HAIZ1 F 540 nmoll Al

STHEE =AY AAAAE NO 4 Griess AleF [1% (w/v) sulfanilamide,

_1‘]_



0.1% (w/v) naphylethylendiamine in 2.5% (v/v) phosphoric acid]& ©]-& 3}
MEujorel Fo EA3= NOy 9 Hel2 =433 sodium nitrite(NaNOy) =

standard®= A}-8-3} St}
4-1-3. 1934 cytokines (TNF-q, IL-1B, IL-6) A oA &4 =A

RAW 264.7 cell& 10% FBS7} #7}gl DMEM ®iAl& eo]83dte 1.8x10°
cells/mL= 24 well plateol] ¥ 3L 18A]7F w3ttt o] % v & A ASFa 104)
T (1 mg/mL)E ZAE As 50 yLet LPS (1 pug/mL)< 33k 450 ple] uj

AE sAll Agske]l 2443w gskdh 24413 & wlg A E LA
(1,2000 rpm, 3 min)sto] Aol AFoe] AASE cytokine 4 IFFS 54
AT RE Alas A A7HA JsR# (-200) At A9 54 cytokine
mouse enzyme-linked immnunosorbent assay (ELISA) kit (R&D System Inc.,

Minneapoils, MN, USA)E o]&3}o] A#3t o™ standardoll W3t FF==2149]

4-1-4-1. LDH ¥4

10% FBS7} H7F¢e DMEM A& o]-&ste] RAW 264.7 cells 24 well plate
of 1.8x10° cells/mL® %3 18A17F vl & Al5e LPS (1 pug/mL)E FA
Aelete] 24413 vttt o] % ¥l wiAE 3,000 rpmel A 5EXF LA
3}l Lactate dehydrogenase (LDH) assay+ non-radioactive cytotoxicity
assay kit(Promega, WL, USA)E o] &3l 54332, 96 well plated]l 4]
w25t A2 wiFul#] 50 ule} reconstituted substrate mix 50 yL& i1, A
oA 30% WFSAIZL ¥ 50 uLel stop solutions Y3 microplate
reader(Bid-TEK)E A}-&3}¢]

1
et Hyt FE= @s Tedlen, dxde] F3= #@ vuste] AE=AdS
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% 7kahgleh,

4-1-4-1. MTT 4]

RAW 2647 cell& 10% FBS7}F #7Fe DMEM wjAE o] &3Fo] 1.8x10°

cells/mL= 96 well plateo] ¥ il 24A17F vl & A8 5 A gstal 24A17F v

Atk o] % MTTE 50 uLE F7kske] 4A12F &9t vbeAIZ Y v« =

e
=
ﬂ
2
M,
ol
ol
K
o
3
D
—t+
=
=
wn
=
=
@]
K.
o,
D
)
=
w0
©)
%
ije}
3
&
il
[N}
(@)
(@)
=
=
Ll
N
L
ol
o,
2
i
=Y
(il

4-2. B16F10 melanoma melanin cellS ©] &3l u|wW x4 23

4-2-1. A Zvf <&

Mouse melanoma A|¥<¢1 BI6F10 A X% American Type Culture
Collection(ATCC,  Rockville, MD, USA)S &3H g el 1%
penicillin-streptomycin(Gibco, USA)¢} 10% fetal bovine serum(FBS)o] St
Dulbecco’s Modifiled Eagle Medium(DMEM) #)X](GIBCO, Grand Island, N:Y,
USA)E AH&38te] 37T, 5% CO, &-7]0lA wjdstion, 49 4 Aoy

B16F10 Al Z 10% FBS7} #7l¥Y DMEM HiA| & o] &3t 1x10° cells/mL
2 %243 % 6 well platee] FZ3lar, 18A17F vl 3 A5 2 datd A A=+
Ael a-MSH (200 nM) ¢} EAlo] A& dte] 3U 7 viksttt 39 3 platee] Hi

A& AASIL PBSE ol&ste] 2/ AlFstdlv. Alxe AlxE F8sto] 1 N
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NaOHE F7bste] A& 3] =<9 F 405 nmollH F3 =5 AU

4-2-3. AIEZ U tyrosinase A4 A& =4

B16F10 Al3® = 6 well plateo] 1x10° cells/mL% HE3Fa, 18A17F vl = A
9 o-MSH (200 nM)E sAlol A efsto] 343 ittt 3¢ - plated]
Wi A& A A & PBSE o]&3ste] 2 AlAH3sEA L, 1% Triton x-100= 500 ul.%
i cell scraper® AMEE FASATY. 718 AlEx= -70 CTollA 55 &3]
T s AFH o oo 22 WS 3 RSt AMEES gttt 15000
rpmel A 153 4 g ¥ AS9S sk 10 mM L-DOPA 0.2 mL<t
0.1 M phosphate buffer(pH 6.8) 0.2 mLE H7}ste] 37 ColA 1A F<oF v¥ks-

Al Z o™ 475 nmoll A 3 =5 =43}

¢

4-2-4. N =4 B}

ZhebA S 249 CHLCL w83 #2d 3h§te S50l BI6FI0 A%< A
TE A= dFS golr7] 5te] MTT assaygs ol&3sto] Alxs54dES 3
Fatith. B16F10 A% 2x10* cells/mLE 96 well plateo] 538}, 18A|%F Hl
4 T AREE Agste] 39 s 37C, 5% CO, o= wjgststt. o 7]
phosphate buffer saline(PBS) 2 mg/mLe] T%==Z A|x3 MTT € 200 uLs
HA7bsla Hd3 ok 2o R 47]7+S vttt platee] wjkHS A A St
7t wellel DMSO 200 uLL& 7F8te] 540 nmollAl 3 E=E S35k

ol
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m. 23 9 31

s

L3tgt=e] 7= 34

1-1. Compound 1, 2, 3, 49 +% A

Compound 1, 2, 3, 4 'H NMR¥ ®C NMR spectrums X
glyceride®] ¥ =7} H it}

'H NMR spectrum< H¥ § 52014 § 555 E3 - CH=CH- E3x3xite]
SdH Fa7F A A & 5 Aok a8 ar § 41004 438 B glycerol ¥

Zol J&S & & Atk § 1.259F § 0889 2= X methylene?] F 3t chain¥}

=
2
ol
)
ro

& = Ak § 100914 § 35 Alele] HAE T3 AWF St ASE & F 9
I § 60014 72 Atole] ¥ =& WM backbone FHEYS & = AUk
'"H NMR# BC NMRE Edl2 #ad®S xAbsk A3} compounds 1, 2, 3, 4=

glyceride 9= & 4 Uth
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Figure 5. '"H NMR spectrum of isolated compound 1
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Figure 6. ®C NMR spectrum of isolated compound 1
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Figure 7. '"H NMR spectrum of isolated compound 2
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Figure 9. ®C NMR spectrum of isolated compound 3
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Figure 11. C NMR spectrum of isolated compound 4
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1-2 Compound 59 +% %A

Compound 5+ 749 Qe EAZE EAFS ¢7] 9 LC-MSE AAls
Atk LC-MS® #4138 23 56 Fdiol 327k vghal, MS/MSE &3 149.09,
204.76, 215.18, 261.06 m/zoll A wo]Lo] ivpgkom 279.14° FAFS FR1eA
th 2 A4S 87 9 'H-NMR spectrum< 418 A3 § 1.25-1.496(14H,
m)9| signals &3l &F & F /N9 A& 9 methylene 74 I A7F A5S
JetAt. § 652+ deshielding ¥ ZoZ Hol AV SAHE7 & 947 Q1%
exocyclic double bond#}al o A&t

BC-NMR spectrum #2123}, § 168.2% Z3] 71149717} 9SS dastart. 6

constantE £ F =7} A& coupling 3HthE= AS dAF & 4 gdch
BC-NMR& &3l stg&Eo] 17/ oo ©az o|FoxsS s,
DEPT- 1355 &3l 42 &4 371, CH 470, CH; 971, CH3 1712 o]|Fo X &5
13k At

BC-NMR “JollA § 682 ¢ CH &4 wA9F § 8.0 919 43 &4 A9 §
1869 Hole HFZATEY a A9 ©@A IAE FASte] compound 57}
litsenolide®] 7]¥-A <l &FZAl aB-unsaturated Y-lactoned &HH= HFX 35t
terminal F-i-¢] - CH=CH=Z ®¥3 % Jejgte AS o3t

leNMR, BC-NMR, DEPT-1352 %3] o443t L& Fxo Ags 7% 5HS
)
t F4E, HMBCE 584 7 w40l di8] long-range 23S 3l e 4
3}

E stk COSYE FalA = A% oo dd ARE S 27

o] 7]7]18A datag V]Eo® o] EIPS AME A3 compound 5E
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Figure 12. LC-MS spectrum of isolated compound 5
A: PDA chromatograph (2007600 nm)

B: Full mass IC (sort by m/z= 279.0)

C: m/z= 279.0 MS2 TIC

D: C9 mass spectrum (RT= 6.08)

E: B9 mass spectrum (RT= 5.64)
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Figure 13. 'TH-NMR spectrum of isolated compound 5
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Figure 14. C-NMR spectrum of isolated compound 5
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Figure 15. DEPT-135 spectrum of isolated compound 5
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Figure 16. HSQC spectrum of isolated compound 5
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Figure 17. COSY spectrum of isolated compound 5
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Figure 18. HMBC spectrum of isolated compound 5

Table 2. '"H NMR, “C NMR chemical shifts of compound 5

ppm

100

ppm

Compound 5
Position ('H NMR : 500 MHz in CDCl; '*C NMR : 125 MHz in CDCls
8¢ Su (int, mult, J in Hz)
1 168.2 -
2 129.0 -
3 75.8
. 14 4.33(2H, qd, J = 6.5, 3.5)
5 19.36 1.37(3H, d, /= 6.5)
6 149.4 6.53(H, td, /= 7.5, 1.0)
7 27.9 2.78(2H, m)
8-14 28.6-29.5 1.23-1.56(14H, m)
15 18.6 2.15(2H, td, J = 7.0, 2.5)
16 85.0 -
17 68.2 1.92(H, t, /= 2.5)
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Figure 19. Chemical structure of compound 5

1-3. Compound 79 +% &3

Compound 75 % %4 37] 9ste] LC-MS, 'H-NMR, *C-NMR spectrum
=4ttt LC-MSelA 73w el a7k vea MS/MSE &3 1749,
2509 m/zellA Holo]l usgit HFHowm Aol 309169 s Ikt
"H-NMR, ®C-NMR spectrum< E™H A2 ¢ NMR spectrum®] compound 5
ol litsenolide B; @} EALsH JEHE B
"H-NMR spectrum °ll 4 § 5.80(ddt, J = 17.0, 10.5, 65)% § 4.98(ddt, J = 17.0,
105, 2.0), § 491(ddt, J =1 0.5, 2.0, 1.5¢ coupling constant® Ho} A=
coupling 3t AL & 4 ok 283 § 582(ddt, J = 17.0, 105, 653 &
498(ddt, J = 17.0, 105, 2.0)= Ho} o]z A3 o] terminal F-iol Uth= AE F
AetAh ok § 6965 Ho} exocyclic double bondol| A ## % = signale|2Fal
g g Stk
BC-NMR spectrumell A 8489 &7 177 ol 49 sttt 2ea &
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Figure 20. LC-MS spectrum of isolated compound 7

A: PDA chromatograph (2007600 nm)
B: MS2 IC (sort by m/z= 326.0)

C: MS3 TIC (m/z= 279.0)

D: C2 mass spectrum (RT= 7.35)

E: B¢ mass spectrum (RT= 7.31)
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Figure 21. '"H NMR spectrum of isolated compound 7
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Figure 22. C NMR spectrum of isolated compound 7
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Figure 23. DEPT-135 spectrum of isolated compound 7
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Table 3. 'H NMR, “C NMR chemical shifts of compound 7

Compound 7
Position (*H NMR : 500 MHz in CDClz, *C NMR : 125 MHz in CDCls)
&¢ Sy (int, mult, J in Hz)
1 170.0 -
2 129.4 -
3 75.7 4.5(br.s)
4 82.9 4.48(qd, J = 6.5, 2.0)
5 19.8 1.35(d, J = 6.5)
6 148.9 6.9(td, J = 8.5, 1.5)
7 29.8 2.32-2.42(m)
8 28.6 1.49-1.55(m)
9-16 29.1-29.6 1.25(br.s)
17 33.9 1.98-2.02(m)
18 139.3 5.82(ddt, /= 17.0, 10.5, 6.5)
19 114.3 4.98(ddt, /= 17.0, 3.5, 2.0)
4.91(ddt, J = 10.5, 2.0, 1.5)
OH 1.99(br.s)

H3C||||Ill-

Figure 24. Chemical structure of compound 7
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1-4. Compound 69 +% A

Compound 6< % 54 37] 98] LC-MS, 'H-NMR, “C-NMR spectrum
< EAsA Y. LC-MSellA 6.6 Edlel =7t e MS/MSE &3l 1651,
21727, 26317 m/zol A HolZo] ugtt. HFHow Aol 281.18%US &<l
stk 'H-NMR, “C-NMR spectrums HW A 42 NMR spectrumo]
Compound 5 ¢+ Compound 73 wj-§- &A3 HeE ¥

'H-NMR spectrum< HH § 6528 Hol g TAE 31 9 ZRZESZ o
Aakdar, § 4339 vag Hol spf TA Shrolyt AV|SAEIE 2 X877}
Ao ¢lo] deshielding ¥ Aoz HATL § 276 o2 Hol 477} 9SS o
skelaL, 6§ 1.22-1.245 &3 ©@3t5art AAEE O es At

3C-NMR  spectrums EW § 16865 HW JlRUIE oA 1 ghol

olt

shielding ¥ Ao & Ho}l ester FEo 7lHE A Ao g oasdrt. § 14959

.

§ 1393 9 signal® B8 sp7 EAS St e JHEoR gHA Sz R
signal 91& o’dstAd )
LC-MS, 'H-NMR, *C-NMR spectrum®} %4 F+% F 43 compound® A H ¢}

Y8 vl ste] compound 6 litsenolide A;S Hel3k 9t
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Figure 25. LC-MS spectrum of isolated compound 6

A: PDA chromatograph (2007600 nm)
B: Full mass IC (sort by m/z= 281.0)
C: m/z= 281.0 MS2 TIC

D: C2| mass spectrum (RT= 6.64)

E: B2 mass spectrum (RT= 6.65)
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Figure 26. '"H NMR spectrum of isolated compound 6
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Figure 27. C NMR spectrum of isolated compound 6
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Table 3. 'H NMR, *C NMR chemical shifts of compound 6

Compound 6
Position (*H NMR : 500 MHz in CDClz, *C NMR : 125 MHz in CDCl3)
8c 6 (int, mult, J in Hz)
1 168.6 -
2 128.9 -
3 75.8
4.32(br)
4 81.5
5 19.8 1.35(d, J = 6.5)
6 149.5 6.52(td, J = 8.0, 1.0)
7 29.6 2.76-2.64(m)
8 28.0 1.43(m)
9-14 29.6-29.0 1.22-1.24(12H)
15 33.9 2.02(2H, @)
16 139.3 5.81(ddt, /= 17.0,10.5, 6.5)
17 114.2 4.98(ddt, J = 12.5, 2.0)
4.90(ddt, J = 10.0, 1.0)
OH 1.99(br.s)

Figure 28. Chemical structure of compound 6
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Wl o EAlstE NO, o FHl2 S48 A Y. L. japonica seed CHCly, %

o NO A4 oAl &4 SA-S 23 LPS @ At NO9 AdS =

il

stgom, sk 22 R AES 2ol AURAS o, CHCL F5E5L 49
=
[¢}

=7F S7kekel wel NOol 444 oAl A4S Hole= As g

o
o

120 - mmm MO assay —s—LDH assay S 120
100 1 100
S0 | 180 F
s It

o e

E60 f 160 %

3 E

=40 140z

Q g

i 120
0 b— L | L L = L 0

LPS . + 5 = ¥

Extract - - 5 10 20

Figure 29. Inhibitory effect of nitric oxide production on Extract in RAW
264.7 cells
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LPS & %% Raw 264.7 cellel M L. japonica seed CH.Cl, #38 &2 NO A
4 Adllss gdetrl fsted CH.Cl, 8= (5, 10, 20 pg/mL)¢t LPS (1
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Ab&etel ME wjgY Foll EAlske NOy o dul®= FA8ekqlvh. L. japonica
seed CHoCl, &8 &2 NO A4 oA 245 543 A3, LPS 95 A&
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Figure 30. Inhibitory effect of nitric oxide production on CH.Cls layer in RAW
264.7 cells
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2-3. Compound 5¢] NO XA A &4 =4

LPS & #5549 Raw 264.7 cellol X L. japonica seed°|* +2]¥ compound 5
°] NO A4 Asles &A357] 98+ compound 5 (5, 10, 20 ug/mL)2t LPS
(1 ug/mL)E &Alol A gstar 24A13F &9k wlgstA et NO9 %2 Griess A oF

A
S Abg3tel AT wjFel Fol EAFE NOy o He

2 =439t Compound
5°] NO XA oA 845 =435 23} LPS @5 A3+ NOY S &=
stRom Qe e Fro AMES ol AHYsHE wl, compound 5& A &gk

AT FEAF ShgOl wek NOS A4 oA B4 Holt A% Hany

}(Figure 31).
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Figure 31. Inhibitory effect of nitric oxide production on compound 5 in RAW
264.7 cells

2-4. Compound 6¢] NO XA oA &4 =A

LPS 2 %% Raw 264.7 cellel Al L. japonica seedo <] #2]%¥ compound 62
NO A Aslss Felstr] Y3t compound 6 (5, 10, 20 mg/mL)e+ LPS (1
g,/ mL)E sAoll AHEletal 24A13F &<k vt NOY 42 Griess Al oF&

AbEsko] Al wf gl Fol EAsE NOy o Fel= FA4 3kl Compound 69
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NO A A d4d& F4% 23, LPS @5 A2 NO9 AAS FEstad

on, 9lgt Pe e MBS o] AEYS ©, compound 6% A2 g A

O

T8 FLvl F7hste] ueEl NO9 A A XS Hol:= AL el
(Figure 32).
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Figure 32. Inhibitory effect of nitric oxide production on Compound 6 Iin

RAW 264.7 cells
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riy
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[e)
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e

RAW 264.7 celldl Extract, CHxCl; layer, compounds 5, 6 (5, 10, 20 ug/mL)
Samples #8]3}o] 24A17F vt & MTTEAH S EdlA AlE AELES F2lst
% oF. Extract, CH.Cl, layer, compounds 5, 6 5, 10, 20 ug/mL%] & Xol|A 87~

100%9] BEES Hol AE SAS YJeEA &S5S gl th(Figure 33).
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Figure 33. Cytotoxicity of L. japonica on the viability of RAW 264.7 cells

2-6. AU T4 =3 CHCl layer®] €574 cytokine A7 <Al
37}

RAW 2647 cellld 7tmtA&ut S 55 9 CHClL layer’t 9574
cytokine?! TNF-q, IL-6, IL-1B¢] &&ol| mx&= 93-S ELISA kitE o] &3t
2 Y RAW 264.7 cell ol LPS (1 ug/mL)9} F&E 2 CH.Cl, layerE 5,
10, 20 ug/mLe] F== Aglgte] TNF-q, IL-6, [L-1B2] A4 oA &4 &<l

3 A3 v EHor AAFgS &lE v (Figure 34-36).
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Figure 34. Inhibition of cytokine IL-6 of extract, CH-Cl, layer

B0 + e

40 |

20 +

“. - i i i i i i i i i J
. * + * + + * :

LPS

Sample - . 5 10 20 5 10 20{uafmL )
Entract CH.Cl,

8B

THNF-a production (%)
oy
=
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2-7. Compounds 5, 62] 934 cytokine A <A H7}

RAW 264.7 cellol 4] compounds 5, 6°] 954 cytokine?l TNF-a, IL-6,
IL-1B9] &do v X= 93-S ELISA kitE o] &3sle] AT RAW 264.7
cell o] LPS (1 ug/mL)®} compounds 5, 6& 5, 10, 20 ug/mLe] == 2|3}
o TNF-a, IL-6, IL-1B¢] A4 A &4ES &g 23 s oA o=z oA

sk &l tH(Figure 37-39).
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Figur1em3_7. Inhibition of cytokine TNF-a of compounds 5, 6
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Figure 38. Inhibition of cytokine IL.-6 of compounds 5, 6
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Figure 39. Inhibition of cytokine IL-18 of compounds 5, 6
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2139 S w], compounds b5,

tyrosinaseE A& st AS <18 tH(Figure 40).
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Figure 40. Intracellular tyrosinase inhibition of Compounds 5, 6

3-2. Compounds 5, 62 @&t A A g3 H7}b

Compounds 5, 62 Watd A A &35 ZAsH7] 98] BI6F10 cellol A a
-MSH7F #He#td A4S fFdste Ao=m deA doerm® BI6FI0 cellel a
~-MSH$®} compounds 5, 65 sAldl A ste] depbd A A ga35 A5k
th compounds 5, 6° #Hetd A A EHS S8 A3, o-MSH @5 A
2] 72 melanin®] S FEsSIG oW, 919 22 TR MEES o] A3
< o, Compound 5, 62 A& A &

= A8 gte AS A3 A H(Figure 41).
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Figure 41. Melanin contents of compounds 5, 6
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9% o] AEES Kol AE SAS HEHWA Fas Felskdth(Figure
42).
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