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Abstract:

The purpose of this project is to detect and evaluate the whitening effect of
commercially available Kiwifruit extracts by extracellular and intracellular whitening
activity evaluation systems.

Human skin color mainly by the epidermis of melanin, dermal carotene and
blood hemoglobin determined. Which in turn to the skin layer of melanin content of
the greatest impact. And melanin mainly by the melanoma cells synthesized, the
synthesis process is tightly controlled. Looking at the whole process of synthesis of
melanin, tyrosinase plays a key role, not only in the three steps of the catalytic
reaction, but also the first step in the synthesis of the key enzyme. Therefore, the use
of extracellular tyrosinase activity assessment system, can quickly assess the kiwi
extract inhibition of tyrosinase activity and the extent of its skin whitening potential.

The results showed that the commercially available kiwifruit extract was
effective in inhibiting tyrosinase activity. When the concentration of kiwi extract was

15%, the inhibition was up to 40%, and its effect on cytotoxicity was not obvious

.




(data not show), therefore, kiwi extract preparation for whitening cosmetics with

market potential.

Keywords: #-Z&(Kiwifruit) » ZmZ (melanin) - 8% (tyrosinase)
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% w2 (melanocytes) #7& = » H & 242X P B o34 #7 (Hearing et al., 1991,
Abdel-Malek etal., 1999 ) — 4xm 2 » 2 & Zmie AX J|epFrE 2 & % 42 45 1 »
R ppte AR €~ il 133100 B =+ (Pawelek, 1985) - 8 2 jr
# (a-MSH) 2 @& 15 Fgrk (ACTH) £ AP A ERFER I & lmie g fd
SHEF 0 54 X B MCR (melanocortin recepter)sit* » ¥ k2 4 % i
N CAMP 4~ 2F Flwre i 4 2 24 2% £ 08 & (Suzukietal, 1996) -
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4 & %]+ (growth factors) ~ prostaglandins - interleukines % interferons % » g
PR ¢ 2 wre B (Gordon et al, 1989) - @ B Fl+ chiljgcb]4e: £ F ¢t
BRI RpHE R
Mo Ekifsig 2 ¢ %< 352 (Bologniaetal., 1989) »

w2d Fend & AdEARY o FRRpE (tyrosine) | A ALFLYRELEF (tyrosinase )
% i 2 DOPA(3,4-dihydroxyphenylalanine) » f i&— 4R fricfifis 3 i* = 5 = R
(DOPA-quinone ) » $ %4 % i & 5 ¢ 3 (DOPA-chrome)’ £ § =& 5,6-- #%
# w3l v (0 5,6-dihydroxyindole, DHI) » 4% ¥ £ # ft "k ps 3 - = w3l vf- iR

s
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(indole-quinone ) » # ¢ B & = 2 ¢ %2 (melanin ) ( Hearing et al., 1991 ;
Sanchez-Ferrer et al., 1995 )« SFBLE B 4 & = A7 > IR i — Mot & 4
Pl FEc BHIAREF g (A2 ESE - HIPMEERE o F o IR
frogetiant o] > ¥R d F s 2P 8HE 4F (Hearing et al, 1989) - 2@ > p = £
v L fE &G s A o blde gk (kojic acid) ~ f= % % (arbutin) % a4 % C /74 4
o8 3 B iTH i ErIpRpips S e £ 5 £ ¢ 2 7 »x(Mishima et al.,
1988; Maeda et al., 1996; Takashima et al., 1971 ) S iTe%= 7 &gor » 35 5 ¢ ¥ & 30
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et al., 1998; Shimogaki.et.al., 2000 ) °
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L-pt9%fs (L-tyrosine) & L-% ¥ (L-dopa) ¥ it ¥4 s ff 2 ? ¥ ¢ 3
(dopa-chrome) A4 » @ % ¥ ¢ % { 475nm 7 %] L3 jcid o F]pb 5 K
ODyss ¥ o1 % = & 2 end & § 2 fLiRfifie /& 140+ ] (Bernard et al., 2000 ) »
e o

B~ (0.5 mM L-dopa 25 pL> 10 mM L-tyrosine 25 uL.> 50 mM phosphate buffer(pH
6.5) 875 uL » %2 Sample solution 25 uL ;& & 323 (& » £ 4c > [1600U/ml]
mushroom-tyrosinase 50 uL 2_ {5 & [§ 30 §) » iB|— =x ODyys c773f B > if Bige 4k 10
ks e 3B RO 10 A ssisFrdE At (% inhibition) :

9 inhibition = [( A-B) /A] *100 %
A:fE% % ODyrs3t & 5 B:f %2 (3 3 P~%)0Dyss 3 B o

FERFRE

F1* 2¢ % me ki RlH R % PP chlwme £ v % 14 (whitening activity) > &_
T ¥ G osnendrdla-MSH # 514202 ¢ % 24 = 3R % (melanogenesis) (Hunt et al.,
1994; Suzuki et al., 1996; Shimogaki et al., 2000) -

R Lo p 2 d F 7 B2 I

B-E P 10~100 L4 » ey %% ® (1000 L) 3% 24~48hr > £
#-'m#z 11 PBS (phosphate- buffered saline) %3 =t » 4v » ¢ fith jg o £ 4 » IN
NaOH 3 fz2/% [ 2 10% (w/v) = 7 & T (dimethylsplfoxide, DMSO ) ]#-‘m*z
A% 0 Bl 405 nm ek o £ 12 2 4 % (melanin, from Sigma ) fiF ek B4R

B T RE N2 SR

rEF=
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acid) 5 &% 52 7 &R (Kujala » 2000) °
iy e T
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OpL, 5uL, 10pL, 20pL, 30pL > A %2z~ (96 34 F ) & m ¢ > £ 305& BILJF 4o
»> 0.5 mM L-dopa 25 pL > 10 mM L-tyrosine 25 pL» ©2 2 50 mM (pH 6.5) phosphate
buffer (PBS)875 uL - & & 353 {& > & 4¢ » [1600U/ml] mushroom-tyrosinase 50 pL >
2 t6# 1§ 30 #) » 4 ELISA reader ] H 7 A75nm crjk & T 2 A # = kg » w7 o
Bk B g 1 B 1 dodr | fr AR s e 4 < | (Ishikawa et al.2007) - 3¢ Bz 4% 10
ks R RO 10 A ssis 2 gl At (% inhibition) ¢

inhibition (%) = [(A-B) /A] *100 %
e veph e s (%) = [B/A] *100 %
A: %2 ODysf & B:FSkE(7 X 57%)0ODyss i B o

kR LRIZF 0 L BT (mean) ¥ - B H AL i £ (SD) 0 b P B A
VRPL i AR SR o F SR BRI e A Bl A 4o

Kiwi(%) 0% 15% 10% 5% 2.5%
kiwi(ul) 0 30 20 10 5

Ist 0.742 0.322 0.329 0.452 0.423

2nd 0.698 0.3 0.35 0.378 0.42

3rd 0.05 0.285 0.325 0.468 0.42
Mean(L $2i8) | 0.70 0.30 0.33 0.43 0.42
SDH&E #H L) | 0.05 0.02 0.01 0.05 0.00
s AR 47 1 1 0.43 0.48 0.62 0.60
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mean

msD

0% 15% 10% 5% 2.50%
A FREFEHURRIIE (%)

(2)% = o7 % #cdy
FfERERIZE 0 LT E(mean) I3 B LR L (SD) 0 Pt pE
VREL iR AR A o 9 5@3;%#,@1#;%}% 4T

Kiwi(%) 0% 15% 10% 5% 2.5%
kiwi(ul) 0 30 20 10 5
st 0.793 0.494 0.463 0.51 0.628
2nd 0.759 0.523 0.473 0.578 0.546
3rd 0.752 0.518 0.487 0.533 0.809
Mean(Z $2) | 0.77 0.51 0.47 0.54 0.66
SD(:#E i £) | 0.02 0.02 0.01 0.03 0.13
FEAp A 1 1 0.67 0.62 0.70 0.86
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B% 040 — mean

0.30 +— msD

0.10 +— t
0.00 | . — — | :

0% 15% 10% 5% 2.50%
A FREFEHURRIIE (%)

()% = o7 s #icdy
FfERERIZE 0 LT E(mean) I3 B LR L (SD) 0 Pt pE
VLR il SHE I o B S A B AT

Kiwi(%) 0% 15% 10% 5% 2.5%
kiwi(ul) 0 30 20 10 5

Ist 1.286 1.025 1.074 0.903 0.886

2nd 1.185 0.775 1.066 0.966 1.059

3rd 1.249 0.834 0.954 0.965 0.99
Mean(Z $2i) | 1.24 0.88 1.03 0.94 0.98
SD(:&# L) | 0.05 0.13 0.07 0.04 0.09
FEAp A 1 1 0.71 0.83 0.76 0.79

-10 -



1.40

0 L a2 R AR AU S R i 14
gx 1.00 1
i3

0.80 +—
% 060 | mean
y msD
M 040 |

020 +—

0.00 e . . - —_— L
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(D)= o f iy (Fs AR ) ehT 306 » 305 HR828 4 (SE) - 7 & g o
SR Bl & AeT

Kiwi(%) 0% 15% 10% 5% 2.5%
kiwi(ul) 0 30 20 10 5
§- 1 0.43 0.48 0.62 0.60
E ) 1 0.67 0.62 0.70 0.86
=z 1 0.71 0.83 0.76 0.79
Mean(-* 2 i2) 1 0.60 0.64 0.70 0.75
SE(1& %% 2) 0 0.15 0.18 0.07 0.13
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