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Evaluation of Whitening Activities of Flower and Fruit of
Sophora japonica L.

Tae Won Jang and Jae Ho Park*

Department of Medicinal Plant Science, Jungwon University, Goesan 28024, Korea

Abstract - Sophora japonica has been used for treatment of liver and blood-related diseases in herbology. We evaluated
whitening activities of Sophorae Flos and Fructus. Sophorae Flos and Fructus were extracted with methanol (MeOH) and
divided into petroleum ether, ethyl acetate(EtOAC) and water fraction. For whitening effect by western blot in B16 F10

cells,

we analyzed it by investigating the effect of tyrosinase, TRP-1 (tyrosinase-related protein 1), TRP-2

(tyrosinase-related protein 2) and MITF (microphthalmia-associated transcription factor) protein expression. The protein
expressions of tyrosinase, TRP-1, TRP-2 and MITF in B16 F10 cells treated with Sophorae Flos and Fructus extract were
reduced in a dose-dependant manner. Therefore, these results suggest that Sophorae Flos and Fructus have useful plant

resource to be developed as functional cosmetic.
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tyrosinase, tyrosinase—related protein
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Zeol A 7t e WZR| (rotary evaporator) 2 F53t &
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©2 Sulj R3] 519t} ethyl acetate H-2&-2 744 S5 Wzt
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B16 F10 A2 12—well plateo] 1,0 X 10" cell/well2] W&
B 20k, 24A7F iR & B MR AR E A3, Al
= 2] 48417} alamarBlue” Cell Viability Reagent (Thermo
Fisher Scientific, MA, USA)-Z Hl| X 2] Z7F2] 10%4] *|2]5}o]
4RI BRI, WkE- 5
Cop, Xma—3000PC)& 0|43} 570 nmofd] T w2 =43}
of MEAYEES SIS

UV/Visible spectrophotometer (Human

Western blot

B16 F10 A|ZEE 6-well plate] 1.0 X 10° cell/well2] Y&
55101, 24A17F HjoRRt B FEREE ARE ARtk AR
2] 48A17F & PBSZE &+ W A|&SH & protease inhibitor
cocktail-& EGFSF RIPA buffer2 -8-3)3F 3 &-Lof A 3057t
AN, Al g3 HE 4°C 12,000 rpmoll A 208:7F A4
sl A5 Bradford A|2F(Bio—rad, California, USA)
& ol-gsto] Tl AFFEE AT Al gefle 2 X
Lamilae buffer®} £3t3}od 95°C of|A] 58.7F 71 & 7} 20 ug
chal Zleko| sl A 2E 10% SDS-PAGESA] 47| %955
o] EE3ie}. A7) 9EE hd
membrane (PVDF) 9ho]] &4 Ao A 147k 2t blocking
(5% skim milk in TBST) 3}t 1%} SAS 1 : 2000202 )4
3lo] 4Col|A] overnight H2|alct o]& 108 7HHo=z
TBST=E 33] A| A3}l 22} &4 1 : 500022 34510 14|17}
e HESAIZIT, o] % 104 7HA S = TBST=E 33] A5}

enhanced chemiluminescence (ECL) western blotting detection
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Fig. 1. Cell viability of ethyl acetate fraction of Sophorae Flos (A) and Sophorae Fructus (B) in BI6F10 cells. Each value represents
the meantS.D. of three experiments. *»<0.05 compared with non-treatment (-) of Sophorae Flos and Fructus.

-4 -



Tyrosinase
B-Actin

100

Relative levels of Tyrosinase protein
(% of B-Actin)

90
80
70
60

L 50

40
30
20
10

0

Concentration (ng/ml)

(A)

-"lh.-\‘ = -
100.00
67.21
5‘7 45
] I 4“ -28 42 78
- 100 AIbuUn 100

8|8 Sophora japonica L.) Z|3ht Avl(z)zh o] wulzhy w7t

Tyrosinase (uEE— EE—— - —
B-Actin

100.00
100

8744
90 |
80

70 4
SS 36

60 - *
47.34

50 -

40 1 30 58
30 -

20 -

10 -

o -

100 A_Tbutm 100
Concentratmn (ng/ml)

B)

Relative levels of Tyrosinase protein
(% of p-Actin)

Fig. 2. Inhibitory effect on the protein levels of tyrosinase of ethyl acetate fraction of Sophorae Flos (A) and Sophorae Fructus (B)
in B16F10 cells. Each value represents the mean+S.D. of three experiments. *p<0.05 compared with non-treatment (-) of Sophorae
Flos and Fructus.
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Fig. 3. Inhibitory effect on the protein levels of tyrosinase-related protein 1 (TRP-1) of ethyl acetate fraction of Sophorae Flos (A) and
Sophorae Fructus (B) in B16F10 cells. Each value represents the meantS.D. of three experiments. *p<0.05 compared with
non-treatment (-) of Sophorae Flos and Fructus.
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Fig. 4. Inhibitory effect on the protein levels of tyrosinase-related protein 2 (TRP-2) of ethyl acetate fraction of Sophorae Flos (A) and
Sophorae Fructus (B) in B16F10 cells. Each value represents the meantS.D. of three experiments. *p<0.05 compared with
non-treatment (-) of Sophorae Flos and Sophorae Flos e Fructus.
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Fig. 5. Inhibitory effect on the protein levels of microphthalmia-associated transcription factor (MITF) of ethyl acetate fraction of
Sophorae Flos (A) and Sophorae Fructus (B) in BI6F10 cells. Each value represents the mean+S.D. of three experiments. *p<0.05
compared with non-treatment (-) of Sophorae Flos and Fructus.

S& ofEA 02 MITF T WS Asfiatel om, 100 ug/
ml 7} A2t A 87.28%9] =& A a IS K},
o FH

Wehd-2 gAY & S22 9] frilehd (eumelanin) 7} 2]
A A5 9| 2E2ld (pheomelanin) &2 U™, Hahd AJA]
o R0 A] tyrosinase?] F8-S 5 ol 7] HRE
(Hearing and Tsukamoto, 1991)-2 72121 tyrosin®]| hydroxyl
21-8719] A3k Fal DOPAR %18k h= 7| 2HJimenez—Cervantes
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etal, 1994)O2 tyrosinase] 4 A= dakd AT} g
Ao Z a8t E3H TRP-13}F TRP-2= 3 @zhd 3ol 4]
W2 710] 2 31 (Park et al,, 2009), MITF= Hahy &40
]Sl tyrosinase, TRP—-1, TRP-2 5-2] M—box sequences®]|
Agtoto] WS 2 8ok= 210 & 4 A QlchBentley et al,
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Ae v 243 Aol o olE Y3 arbutinit

ascorbic acide} Z-8- u)ull Y152 AL H7lEte] 7154
ZjA)7] 2L QthH(Yang et al, 2008).
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