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Cosmetic Substances for Skin Depigmentation
from African Dietary Leaves, Celosia argentea L.
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Synopsis

Sierra Leone is a country located in the Middle West of Africa, where people enjoy longevity.
It is interesting, therefore, to know what may be the cause of their long lives. Assuming that their
foods may be related to the longevity, we started to investigate the constituents in the leaves of Celosia
argentea L., which is ugsed for diet in the counlry. Celosia argentea L. grows in the torrid zone of
Africa by origin, and is also found in a warm place of the wesiward of Japan. Some terpencids and
saponins in the roots, and flavonoids in the leaves and stems have been implicated as active constituents
in Celosia argentea L.. Here we describe an investigation of functional molecules in the leaves of
African Celosia argentea L., and their effect on the skin depigmentation.

Six compounds were isclated from the leaves of Celosia argentea L. and their structures were
determined based on UV, MS, 'H-NMR and *C-NMR spectroscopic data as 1-(4-0- 8-
glucopyranosyl-3-methoxyphenyl) propan-2-ene (citrusin C, 1), 3-O- 2 -glucopyranosyl-1H- indole
(indican, 2), (3Z)-hexenyl-1-0-(6-0- « -rhamnopyranosyl- 2 -glucopyranoside) (3), (3Z2)-hexenyl- 1-
0- A ~glucopyranoside (4), (7E)-6,9-dihydromegastigma-7-ene-3-one-9-0- £ -glucopyranoside (6), and
trans- ferulic acid (8). Among them, compound 1 {(citrusin C) showed good skin depigmentation effect.
The presenca of compouﬂds 1-6 in the leaves of Celosia argentea L. is reported here for the first time.
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1. ELHIC

M OBMIIE S 2 OERREELETYHY
ELABEHRRERE LTHYWONRTEY, &
WFOEMZYENHLPIIENDL I EICID
EEEIMERLTWSE, 2o, BRI
EEZDOHEELLWICEEERRmICBIT 5 HEN
fER 7% 2BV Th, TR LLeEIskD
ENTWE, B ZEL RIS
LI, SNV rurBEEEAE L THEH SR
LOTHRRNICERINLZLIZITEAE W
bDOLEZOLNDL, FZT, 77V HHHEER
WNEBETARFETHAY2F VT F
(Sierra Leone) D A& 38 AME O ANIZIE~R
TIMOBESHNWZ &0 b, FOEEIZOWT
LD TWE, 25513, A
PRERLIOBICHET ZOTIEIZ VI LEE
Z, BHICEREL L THwWLRTWE /7
A 7 (Celosia Argentea L.) DIEDFZIT D\
THEETHIEIT LT

A NTRBET 7V AIDEEED VD
NTW5BY, HL o RO ZMIZRD
H, BATLHERMBFUTEORE#IC X { FA
LTWhb, Y25 VLA ATEID/FAL Y
% Shokoto Yokoto & FEATEH, A—FIZH
WHENTWS, /74 M TDORSIZOVTIE,
ShahHV SBB L OHEIZTF VR4 F, ¥R
—v, RICHES, 2oTEBIVEICITS
KA FOFHEEEEL TWBHIZT E R,
FOEYEMEE LTI, /XA N YDEDT
VI — VI HIEE RSO b Tw b
A, BICES Yy FBIXOCABICHT B FIR
ERDERD LN TWAY, %72, MW DIEF
IR B REECDOVC, Pandya >¥ ik 4 A
YD, EB X TBOMEIT A TN
(bajra, Pennisetum americanum) DEDHE %]
Ble2Z LB MEINTVD, BEELL LY
ADTEAFEIFIIHTT B EHEIZOWTHRE L7
EZAh, 2, 3OBEKRDHLMAELZETVEY,
S, BEESIEITIIVHNE) XA N TDED
RABER LT, 6 EHRDRKD O SR
TAHEEDIL, INSILEYDOFT %G8 T
DFF>S L LT, LS - EEFRIZON
THRE L7zo E72, EEZIEDBEE 2SI
DVTIRAERET272DT, TNE5DFHERIC

DWT LT 5,
2. oE - A

J 74N DFE (789.9g, ElEYY) ® 70%T. ¥
J = VTRIE Lz, BEBROBEY L TR
MR, ~NF¥H, 1-7% 7 = LCIEREH L,
BoN1-7% 7 — VIR ERIC IR I REER SR
DR % N 2 TRV I CBR LA %
R S SEEEES B L P EES 2B,
D LI L THELNERERE S (15.06g) & 5
W 5 (3.75g) % TSKZ )VHW-40F %
WS VERBI VY A SNV S AT
NS T4 —ThBE, BEL, LAWY
(9.6mg), 2 (6.3mg), 3 (9.2mg), 4 (9.2mg), 5
(5.5mg) BL U 6 (3.3mg) D 6 W% H/~
(Fig. 1) o
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Fig. 1 Structures of isolated compounds 1 - 6,

3. 1B

LA 1 1 mp 130~131C, [alp® -54.0°
(¢=0.1, MeOH) %R 9 HEEHREHT, 2D
Positive FAB/MS A X 27 M)V Tt m/z 327
[M+H]" 12, ¥ 72 Negative FAB/MS ZX7 }
VT mz 325 [M-H] 1254 v E¥—2
RO SN, FTED 36 LR IN, H-
NMR A7 FIVTIE, 66.71 (1H, dd, J=8.0,
2.0Hz), 6.82 (1H, d, J=2.0Hz) B L U} 7.07 ppm
(1H, d, 7=8.0Hz) IZ ABX ¥ {4 7DFHEH 71
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b, 6381 CGH, ) AP XV EBREUKT

YvEkizHE%T % 85.03 (1H, dd, 7=10.0,

1.5Hz), 5.05 (1H, dd, J=16.0, 1.5Hz) 3 X UF 5.95
ppm (1H, ddt, J=16.0, 10,0, 7.0Hz) 3550 H#L
720 84.84ppm IZB-INI—RADT S Ay
7 P ITEISH DY Ly FTED
bz, SHIIPCNMR ARZ M TR, 7
W=~ AIZHETL6EOERI T FNVET
TV arPICHRTAI10BEORE L S
Bllsniz, LEOBEEE»I /LA,
BIREHLCHENVHZIBLITA LY VRE
o B L 721-(4-0- g -glucopyranosyl-3-
methoxyphenyl) propan-2-ene (citrusin C)7° &[]
EdDCHsI L emELM:,

1tE&% 21 mp 58C, [« ]p® -27.49°
(c=0.075, MeOH) ®* R T HBDEHT, £0O
Positive FAB/MS A% + VTid m/z 296
[M+H]* {2, ¥ 7 Negative FAB/MS XX |
WTIE mz 294 IM-H]” (CESL A4 -2
RO SN, FTFEA205 LER SN 'H-
NMR A% b LTi%, &6.87 (1H, ddd, J=8.0,
7.5, 1.0Hz), 6.98 (1H, s), 6.98 (1H, ddd, J=8.0,
7.5, 1.0Hz), 7.17 (1H, dd, /=7.5, 1.0Hz) 3 £

7.58 ppm (1H, dd, J=7.5, 10Hz) i2 1 > F—- L3
T T VHED LI, 54.62 ppm
IZB-TFNIA—ADT /AN w2 TR bR T
fE 78Hz ¥ 7Ly PTCROHLNL, SHIZ
BCNMR A7 P VTE, Fha— 2 h¥E
TAHACEOREL I FAMLT ) a v EICH
¥+ 5 8EOREY FFAFEA S, D
tOREEFPLILLAB 2133-0-8-
glucopyranosyl-1H-indole (indican) TH 5 = &
TERR L 7=, :

1b&H 313 [« b? 28.26° (c=0.5, MeOH) %
AVEAMRY T, %D Positive FAB/MS A
~RZ M VTR m/z 409 [M+H] Y, 263 [MH-
" Rham]* B X UF 501 [MH+Glycerol]* 12, % 7=
Negative FAB/MS 2 X7 t Vi mfz 407 M-
H]~ 3 X (F 261 [M-H-Rham]~ 2&ET{ A F
-2 FPROHLN, H5FEH 408 LHERESH
7o 'H-NMR A~Z P LT, §0.87 ppm
(3H, t, J=7.5Hz) I X F V¥, §1.98 (2H, qt,
J=7.5Hz) 3 X UF 2.28 ppm (2H, q, J=7.5H7) 14~
SNBSS CREL-AF LYy Yy
FAFER s, 72, 8532 ppm 27N

FF VL VCZEDF VT 4O b o hE
BRI SN 53, 54.16 ppm (1H, d,
J=T8HZ) 2 B-F VI — A5 LU S 4.64 ppm
(IH, d, J=15H2) {2 a-F A/ —ADT /) 2 Y
w270 b ARSI, & 5IZPC-NMR
ARY MTE, FNVI-RABLTTAI —
ACHRTLREOREY S AFRA| S h
5P, 2HEOF V741 viRERZELEES
BOREL ZFNBBRIEN, FVra—2
LShL—RAOBEMEL LT3, BC-NMR
AT P ANTTFNI—A C6NDREY T F
LASBEDFNVI—ADSED LHELTH
5ppm BEEHT 7 P LTEY, EHicrva
—2 C5 ORES 7 F 58 1 ppm BHHEH
YTILTOwARIERLT LS —AR TN
—AD C-6 fLIZHEE LT LT AL
720 VL EOFHEFED» LLEW 3 1I2(32)hexenyl
-1-0-(6-0- « -rhamnopyranosyl- f-glucopy-
ranoside) Cdh b 2 X #REL 72,

LB 413 [a ™ -35.5° (c=0.2, MeOH) *
T HEATHRBCHD, FOHNMR LU
BC-NMR A7 P idk Miyase S454 %) 7
7 (Epimedium grandifforum MORR. var. thumb-
ergianum (MIQ) NAKAI) »LE# L7 (32)-
hexenyl-1-O- 8 -glucopyranoside ¢ & 1 & —3
Lo MELOHEHEELGAEY 413(32)-
hexenyl-1-O- 8 -glucopyranoside &+ 9 & Fl—&k
FThHILEREIL,

L& 513 [a o™ -35.49" (c=0.245, MeOH)
A EEIHIRY T, £ O Positive FAB/MS
ARZ P VTR mz 389 [M+H)F 12, £
Negative FABMS A% b LTI} mz 387 [M-
H- \w&S A v V-2 8 bh, 5F
A7 388 LEESE SN, 'H-NMR AR bV
Tid, 6084 (3H, 5) B & U102 ppm (3H, 8) I
geminal DA FNVED VT FAD, 5111 B
X113 ppm ZAFNED L NS T L
v PCEHAl SR, 2 51285.57 (1H, dd,
J=15.5, 5.5Hz) B X ¥ 5.82 ppm (IH, d,
J=155Hz) = EfAOF 1 74 70 VH¥E
WENize s424ppmiZ B- N T—ADTF
A r7abr2 ME78Hz ¥ 7Ly b
TRERH LN, EHIZPCNMR ARy P T
3, ZWa—RACHRTAL6BOREL VI
Vv, 2BOF L7 4 vIRE, 2HOBERET
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NIROREBIC1HOI VRV RES

BENYEDRFEY 7 F VDB S iz,
P EDOFHEBEDP HALEY 5 13 vomiforiol 9-O-
@ -glucopyranoside **'V @ 4 fL OAEIFIFE & 2T
RIS B 12 %2 o 72(7E)-6,9-dihydromegastigma-
7-ene-3-one-9-O- 8 -glucopyranoside TH 5 Z &
rHEELT,

ILEW6 X mp 168CERTHBEMAT, £
@ 'H-NMR A7 |} VTlE, 56.80 (1H, d,
J=8.2Hz), 7.06 (1H, dd, J=8.2, 2.0Hz) 8L T
7.17 ppm (1H, d, J=2.0Hz) |Z ABX ¥ { 7D%
FR7U b5 TN 6462 ppm (3H, s) I A
M IEFIFEDLNIZ, EHI266.31 (1H, d,
J=15.8Hz) 3 X U8 7.57 ppm (1H, 4, J=15.8Hz) |2
EfRoF L7470 P8I nz, MU
L oFEEELR L CICBRMER & OTLCH 2
5 b L&Y 6 L trans-ferulic acid THH T L %

Tyrosinase

Tyrosinase

ﬁ%%ﬁ L f:o
4. EERHEER'D

FEANEFERIL, Table 11IRT X 51050
YUBLLDOPA #FEE L TEHFULF—
CIEEAERR> Y 2179 £ & B, NBTE
TR W 72E R R IHIERERY 21T - 72,
FORE, LA 1 (citrusin C) IZFAZE 22 G
ﬁ 2 5 L7z (Table 1), Z DILEWIEF T Y

“DOPA b AT =Y HAERT S KIS
(Raper—Mason pathway ' | Fig. 2) (2B % B%
FuiF—BIMEHAL, FRI VOERKET
4720%, F10 3V OBILIZ X > TTE 5DOPA
DERET87.93% L EREMICEXERETHRT 1
VI —EOEREEET A EDbRroT,

F 72, ALEW 1 (citrusin C) @ B-16 ML

ooy o

Tyrosine DOPA

Tyrosinase
and/or
Peroxidase

X3 <2209 — X0

Indole-5,6-quinane

N

Eu-Me lamns

TS

Indole-5,6-quinone-2-carboxylic acid

glutamlone H

DOPA quinone \ eystoine J:S

H ‘ HN™ “COH
Cysteinyl DOPA
H COH '

Leuco DOPA chrome

\
H coH
H,
; ;s

Alanyl-hydroxybenzothiazine

DOPA chrome DOPA chrome
tautomerase L
H
Pheo-Melanins
HO coH

DHICA

DHICA oxidase

Fig. 2 Raper-Mason pathway.

Table 1. Inhibition effect of tyrosinase and scavenging activity of superoxide

Tyrosinase
Compound S. 8™
Tyrosine DOPA
1 47.20 87.93 4.35
2 3.29 -18.83 27.52
6 36.03 24.62 45.85
13 34.31 15.75 43.48
Arbutin 63.00 7.70 0.80

a) Enzymatic hydrolysis product of 1 with £ - glucosidase.

b) Scavenging activity of superoxide.
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Table 2. Melanin generation inhibiting effect by B-16 cell and cytotoxicity.

Compound Citrusin C (1) Eugenol (1a)
Concentration (mM) 0.01 0.05 0.10 0.01 0.05 0.10
Inhibition of Weak Weak Weak Weak Weak Strong
melanogenesis
Toxicity None None Strong Weak Weak Strrong

Skin Depigmentation effect for animals of
compound 1 (citrusin C).

a) Just after sample application

b) Four weeks later

Fig. 3

B x5 = VAERBESRES L CHlasEs 2
ICOWTHE L2 2 A, BIFRFES (Table
2) BEHN, EHICABENVEY M(AARZ
TO)Z X BB AT A AR RREBRICB T
b, 2A8H#EDS 4 BAEFZO BT E T
BLTRBIZIHH SR THWE Z Ebh ot
(Fig.3), $ 7, &M 6 BOEHE % G 71T,
FRTFA N4 3 AlfTo72&£ 25, Bifk
HWRIEOLNT,

5. {E&¥ 1 (citrusin C) ODSRL'®

L& 1 (citrusin C) DAL, T Ok
TiT-7- (Fig. 4)o Eugenol (164 mg) {2+ 7
VAT XY Y ANVKEETT
(I) B £ ¥ acetobromo- a -D-
glucose % fl & ,  1,1,3,3-
tetramethylurea 771E T C 18/ IX
&%, NI T7TEFALTIVO
¥ PR 416 mg(UE 83%) % 15
oo BONTT I T REFLT
NVa Y MK 416 mg (3 EFEICLD
MKz 47\v, fLawi
(citrusin C) 265 mg (% 96%)
w137, 72, LRUAOFE
WOoOWTHBEFLAZEZ A,
Eugenol 238 1L # é8 B L O

OH

OCH,

pentaacetyl glucose & IV THRILSETH HIWY
Mo ns Z Ebhrol,

6. F&H

T 7)) HENYTHE A MY (Celosia
argentea L.) DB LSOV THRET L7245
£, 1-(4-0- B -glucopyranosyl-3-methoxy-
phenyl)propan-2-ene (citrusin C, 1), 3-O-j-
glu-copyranosyl-1H-indole (indican, 2), (32)-
hexenyl-1-O-(6-O- a -thamnopyranosyl- 3 -gluco-
pyranoside), (3), (32)-hexenyl-1-O- j3 -gluco-
pyranoside (4), (7E)-6,9-dihydromega-stigma-7-
ene-3-one-9-0- /3 -glucopyranoside (5) B & U
trans-ferulic acid (6)? 6 FEFE DN /7% B ¥ 5
LB L, ThH5DfkEYDS L, 1-
(4-0- B -glucopyranosyl-3-methoxy-
phenyl)propan-2-ene (citrusin C, 1) |Z8HZ 221k
o - EHRERPREOONIZZ END, €D
BRAEIOWTHHILT L LN TE, £
IS T ERICE o2 E RS
DI L7z. RBFZE TS N7 b a W I ErE R
LEWTH Y, NEE)NOREN S P& FF
b, POREROEHMLEMTHL I L5
FLUYHARTH ALMEROEOHER L LT
DAV TRETHL D ER DN S,

1) acetobromo-a-D-glucose
Sn(OTf)2
1,1,3,3-tetramethylurea
CHJCl,, RT, 83%

OGilc
OCHj;

-

2) 0.1 M NaOMe
MeOH, RT
96%

Fig. 4  Synthesis of compound 1 (citrusin C).
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