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The analysis of whitening functional and
anti—oxidative activities of Actinidia

chinensis flesh extract.
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ABSTRACT

The analysis of whitening functional and anti—oxidative

activities of Actinidia chinensis flesh extract.

Bok-Hee, Kim

Advisor : Prof. Jung-Heon, Lee Ph.D.
Department of Beauty Cosmetic Industrial
Technology Convergence Graduate School

of Chosun University

In modern society, the average lifespan of mankind has been lengthened due to the
development of medical technology, and efforts are being made to improve the quality
of life in order to maintain a healthy life. Accordingly, research on anti-aging has

emerged as an issues due to the increased interest in appearance and inhibition of

aging.

Skin aging is divided into intrinsic aging, which can occur with age for a long
time without any special environmental factors, and photoaging caused by
long-term exposure to environmental factors such as sunlight. The main cause of
intrinsic aging is the accumulation of damage to the constituents of our body due
to the reactive oxygen radicals produced in the metabolism of our body. If these
are not effectively removed, a series of inflammatory reactions will occur and cause
skin damage. Photoaging is a major cause of skin aging and is responsible for
most cosmetic and medical problems that occur on the skin. The wavelength of the
sunlight that causes photoaging is the ultraviolet region. Sunlight is mainly caused
by ultraviolet ray B, but ultraviolet ray A causes not only ultraviolet ray B but

also skin aging and cancer. Therefore, ultraviolet rays A and B must be blocked in
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order to prevent photo-aging.

As the intrinsic aging progresses, the thickness of the epidermis becomes
thinner and the boundary of the dermis becomes flat, which weakens the adherence,
so it can be easily peeled off or pushed against the light trauma.

In addition, the recovery rate is slower than that of younger age, and the skin
becomes dry, resulting in fine keratin. Also the ability to synthesize vitamin D in
the epidermis is also reduced. As a result, skin diseases such as dry dermatitis,
pruritus, infectious skin diseases, skin ulcers, and adverse reactions to drugs occur.
Also methods for inhibiting skin aging include calorie restriction, application of
antioxidants, use of moisturizers, use of sunscreen agents, use of retinoids, and

hormone therapy.

Actinidia chinesis can be used in sprout, stem, fruit, and sap. Recently, the
antioxidative activity and phenolic compound content of A. chinensis stem and
extract and the analysis of immune activity of A. chinensis hot water extract have

been studied.

It is a A. chinensis that has been improved in a natural way by grafting new
seeds to green kiwi trees. A. chinensis contains 55 calories, 1.4g dietary fiber, 1.3g
carbohydrate, folic acid, twice the vitamin C content of orange and 6 times the
vitamin E content of apple, and the most abundant folic acid, potassium, calcium,
phosphorus Is contained in a large amount. Dietary fiber in A. chinensis is about
three times that of apple, soluble fiber such as pectin slows the absorption of
nutrients such as cholesterol in the blood, and insoluble dietary fiber removes
toxins from the body. In addition, A. chinensis contains ingredients to prevent black

spots and dullness, and contains more pectin in the flesh.

In present study, antioxidant activity of A. chinensis flesh extract was analyzed
by DPPH radical scavenging activity, total polyphenol content, total flavonoid

content and SOD-like activity, and anti-inflammatory activity was analyzed by
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confirming reduction rate of nitric oxide production in macrophage cell line 264.7
cells. In addition, tyrosinase and melanogenesis inhibition activity of melanoma cell
line B16F10 was analyzed to examine the whitening function of A. chinensis flesh

extract.

DPPH radical scavenging activity was reduced by 63.0, 735, 85.4, 85.06 and
789%, respectively, and the total polyphenol contents were 5, 10, 20 and 40 mg/ml.
The concentrations of tannic acid were found to be 92.6 £ 7, 214.3 £ 188, 4276 +
94 and 556 t 30.6 ug/ml at the concentration of 5 mg/ml, respectively. The total
flavonoid contents were 7.95 = 0.7, 162 + 0.3, 3895 = 14 and 5845 = 2.8 ug/ml
naringin equivalent And SOD-like activity analysis showed 54, 87 and 176%

scavenging activity at 10, 20 and 40 mg/ml, respectively.

The results of cytotoxicity tests—on Raw 264.7 cells showed a survival rate of
80% at a concentration of 10 mg/ml and thereafter the cell survival rate was
decreased in a dose dependent manner. Nitrite scavenging activity of extracts at 1,
5 and 10 mg/ml showed 235, 862, and 80.1% reduction of LPS (1 ung/ml),
respectively. the tests on BI16F10 cells showed that there was almost no
cytotoxicity up to the concentration of 05 - 10 mg/ml and thereafter the cell

survival rate was decreased in a concentration dependent manner.

Analysis of tyrosinase inhibitory activity of A. chinensis flesh extract showed
that the positive control group, arbutin, inhibited 25% at 1 ng/ml, the extract had a
tyrosinase inhibitory effect of 47% at a concentration of 1 mg/ml, and the inhibition
of melanin biosynthesis The results showed that 82.3% of the positive control
group, arbutin, showed a 82.3% reduction of melanin production, while the inhibition

of melanin biosynthesis was 17.3% at 1 mg/ml of A. chinensis flesh extract.

Recent studies have shown that antioxidants are being developed from natural
sources as side effects of BHT and BHA, which are synthetic antioxidants in the

pulmonary system, have been revealed.

- viii -
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As a conclusion, JESPREI Gold A. chinensis fruit has excellent antioxidative and
anti-Functional antioxidant, it i1s expected that it will be useful as a material and

functional ingredient preparation which can increase the added value as a natural

antioxidant in the future.
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CHD, Fibrosis,
Hypertension, Ischemia,
Myocardial infarction

Diabstes,
Aging, Skin Aging,
Chronic Fatigue Sunbum, Psotiasis,

Dermatitis, Melanoma

Chrotic Kidney disease.
Renal Graft, Nephnitis
Chronic inflammations,
Auto-immune disorders,
Lupus, [BD, MS, Cancer
Rheumatoid
Osteoarthritis,
Psoriasis

Alrheimer, Parkinson,

0OCD, ADHD, Autism, Asthma, COPD,
Migraine, Stroke, Allergies, ARDS,
Trauma, Cancer Cancer

Fig. 1. The pathophysiological effects of free radical oxidative
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ot

: Actinidia chinensis
HALX] : New Zealand

L|OpA LIEE Et=E e A El= H EtFt2 El
0.30 mg 3.00 mg 0.80 g 1510 g 0.00 pg 46.00 pg
HIEbQI A | HIEFRIBT | HIEtRIB2 | HIEfRIBs | HIEtRIC | HIEHDIE

8.00 pgRE 0.00 mg 0.02 mg 0.09 mg 38.00 mg 1.00 mg

Alojg | ol ER, ol SE A
163 g 0.13 mg 30.00 pg 26.00 mg 0.50 g 0.30 mg
Z4E i = 2HE sl2

278.00 mg 30.00 mg 0.00 mg 070 g TYEE 1009 JlE
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Fig. 2. Explanation of A. chinensis.




Ao AFES FETY (Actinidia chinensis)= Y BAIT g
A A E = 71 E et ARgekth & Aol AREE AlFe® dulbecco’s
modified FEagle’s medium (DMEM), fetal bovine serum (FBS), penicillin
streptomycine, dulbecco’s phosphate-buffered saline (DPBS) El
phosphate-buffered saline (PBS)E welgene biotech (taiwan, china) AFe] |3,
MTT (Thiazolyl Blue Tertazolium Bromide), phosphoric acid, sulfanilic acid
(minimum 99.0096), N-(1-Naphthyl) ethylene-diamine dihydrochloride, sodium
nitrite, folin—-denis reagent, sodium carbonate, naringin, diethylene glycol, a
-diphenyl-B-picrylhydrazyl (DPPH) =2 lipopolysaccharide (LPS)=
sigma-aldrich (yong in, korea) AFe] A3, tannic acid % dimethyl sulfoxide
(DMSO)+ junsei (japan) AFe] #|3%, methanol, ethanol, sodium hydroxide®
duksan biotech (ansan, korea) AFe]l A& 6, 12, 24 % 96 well plate= spl

lifescience (sung nam, 4science) AFY] A|#F=2 AF&3} )
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o] wekdog WMIEE AL FHL a4z Ao ZH radical &4 A
< ¢ 9 3ith. DPPH radical &7 &4 A¥& o537 Zo] AdgstHt 96
well plated] A. chinensis 42 F&&2 0, 1, 5, 10, 20 ¥ 40 mg/mle] &

she] sl els 100 ply 3 ¢ 5 mM<e] DPPHE 100 plg ¥ 4!
S Agste] 20 F2F WESAIHL FUS W o Z Ascorbic acidv 156, 31.25,
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o] wel Wi ey

=

AAgels (%6 = (1 - ) % 100

% Zevx g% folin-denisHol W' A. chinensis A8 %% 0.1 gol
Methanol 1 ml& 7bate] 70Tl 302 SoF ¥lg & & 100 mg/mle 34 5he]
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2442 tannic acid €58 0 - 500 ug/mle] H X% sta o|ZFYH F A=
< Teksth

Collection @ chosun
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Z ZgRywol= d#e Moreno 59 WHYe| wlel A chinensis A4 %
2 0.1 gol| Methanolg 1 mL 7}sled 70Cel 308 &9t &3 % 100 mg/mle
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I -7-d. Superoxide anion radical &A% %<l
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chinensis A4 F252 0, 1,5 10, 20 ¥ 40 mg/mle] ¥E= 34 ste] 2338}
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Sample Abs.
Control Abs.
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I-8. w9 7548 &4

IM-8-a. AlxZxw| &

2 Age] o]&st A¥FE Melanoma BI6F10 & KCLBOlA F918te Al
SFE T AlES v %L 10% FBS# 1% P/S (100 U/mL)S 7}k DMEM #) %

I -8-b. Tyrosinase A3 FA =4
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S
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BI6F10 A¥Z wjFate] 6-well plated] 1x10° cells/well® HEF3 % 5%
COz 37CE FAetaA 48 AlZF Hj<ksttt. vl = 2 well PBSE A ¥ s}
31, 1% Triton X-100& &3 PBS 200 ulLe]l @=9AZAth d¥Azl AXE
13,000 rpmell A 102 7+ fAdF2e & 42 e 1 N NaOH 150 uL& #H7}
Skal 55Tl A 1 AlZE &3llstd e, ELISA readerg ol -§5ke 490 nmol A &

F=E ZRAG0
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m-1. AlESA

Macrophage Raw 264.7 Al ¥:Fo) X A. chinensis 74 FZE9 A¥xEA g
o1& &) 05,1, 25,5, 10, 20 2 40 mg/ml¥] T ¥ =2 A. chinensis B4 F=&

o

B8 Agst 3 24 A7 ejgelEtt. AaH o w2 Al chinensis AR FEE

05 1, 25 % 5 mg/ml A& A 100% ool Ax AE&L et 10

mg/ml A2l A 80%¢] AE AEES e eH, olF FRoEH R AX
AEEO] YrolH e #9169 thFig. 3). Raw 264.7 AlEA HAFUTY & &
23 dEs FEEE FEHEHZ AHES 43 02 mg/ml ©lHY] FEAA EF
99% o4k MEEL nAY™ s8] A. chinensis %% 5 mg/ml 5% °3 g
Al AIEEZE A9 e & F Ak 2 dAFolAes AlxE AEEo] 80% ©]
A8 V|58 A, chinensis A3 F%%E 10 mg/ml % °l8tE HY TEE 4
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Con (0.5 1 25 3 10 20 30 40

A chinensis flesh extracts (mg/ml)

rJ
wn

Cell viahility (%)

Fig. 3. Cytotoxicity of A. chinensis flesh extracts on Raw 264.7 cells.
The cellular toxicity of A. chinensis flesh extracts on Raw 264.7 (2x10° cells).
the cells were seeded on 48-well plates and incubated for 24 h. The cells
were treated with 0, 1, 5, 10, 20 and 40 mg/ml concentrations of A. chinensis
flesh extracts. After further incubation for 20 h, cell viability was determined
using the MTT assay. Value is expressed as mean * SD of at least three

independent experiments. *p < 0.05, compared with other concentrations.
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ol EAtA AAT B Alge @itsl ae Add Ao HuHF F
Skl nitrite™ Griess reagent®t wESshe] HEld olx g AT o=
nitrite®] FxZo wEt BlESEZ AR nitrited] AATE ¥ AH
Bl 5 9l=d|, A. chinensis BA FEEo o}FAY =
Fig. 40 YWttt ol d <d7to] wawd 2y oeks &£ 4% 50 ng/ml
olte] FEZ FEES AHESAL w LPS M FHU 50% ol wH|F i
Vg ebgon] taT giH] 73 - 84% FEoE #2HATE Bnad v gl
o} B A M= A chinensis A FEE9 FEE 1, 5 10 mg/mlE &3}
e W LPS (1 png/ml) Aol vl ofdAitd &HAsE 747 2
Z YUehgoer HA 1 mg/ml 504 235% LPS #Hl & HAE HY o H]
AW EREY A FERT AFE o|nE FREE Yo Ay

| westia Andd

H

U !
o
o
o
ofi
o
rir
2
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T 2m
=
o 1%
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o 100
-
LPS(1 pg/mi) + + ¥ +
A chingnsis flesh extracts (mg/ml) E i 1 5 10 1 5 10

Fig. 4. Effect of A. chinensis flesh Extracts on NO production in
LPS-stimulated Raw 264.7 cells. Raw 264.7 cells were stimulated with 1 u
g/ml of LPS. NO production from these cells was significantly decreased in
dose—-dependent manner up to 5 mg/ml. Various concentration of A. chinensis
flesh extracts were produce NO production in dose-dependent manner. Values
are expressed as the mean + SD. **p < 0.01 as compared with the LPS-induced

cells.by LPS.
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Mm-3. sHAxk3) 3

3

Iy

!

M-3-a. AA-&ols =<l

tan

A. chinensis B4 F&E9 d4t3t 2948 F<1st7] 98t DPPH radica
7 g4E A7y wx dE AFEES AYgsinh. A dxzadoeE AHEE
Ascorbic acid & 0.03, 0.06, 0.12, 0.25, 05 % 1 mg/ml Xl 4] 449, 76.8, 89.
89.6, 89.7 R 89.1%9 A&7TE WEHUH (Fig. 5. oldel g A9 FE}E
7191 43 #59o e FEEAA AFF9 Hos ¢
e wolm H7ES FHIP wRVF mol HFEE ¥ 52 AT E
1000 ng/mle] F=olM 60 - 87% 9 27%el wad up k™ B A FH A
A. chinensis A4 FZE9 DPPH radical &~ &4 1, 5 10, 20 2 40
mg/ml o] =2 AgstdS W 77t 630, 735, 85.4, 85.06 H 78.9%9] 4
2 B (Fig. 5). DPPH radical 27528 Hla 4% A3} A chinensis 4%
FEE0°] 10 mg/ml % oA Fddlxa < Ascorbic acid ¢ AAFH

Ag 2ARE L S S sac

B

e (2 Lo

off
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e fsrorbic acid =ewe= A chinensic flash

1A N

—_ [ o -
£ 800 T oo
&
;D 0.0
E 200
Ascorbic acid (mg/ml) | 0.5 0.25 0.12 0.06 0.03
A chinansis flesh extracts (mg/ml) 40 20 10 5 1 ]

Fig. 5. Electron donationg ability from A. chinensis flesh extracts. Free
radical scavenging capacity (%) of ascorbic acid and A. chinensis flesh
extracts by the DPPH method. At the concentration of 10 mg/ml, expressed
as 85.4% of electron donating ability. as well the patterm is similar to 1

mg/ml of ascorbic acid.
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F ZY9 = %2 folin-denisW ol W&t %+ 0.1 goll methanol 10 ml&
7¥ake] 70Tl 304 Eet ¥k @ ¥ 1 mg/ml 2 8|4 ste] Apggrh ol 50
53 650 nlE ¥ 3 folin-denis reagent 50 ulZE 7}3f

o] 3F FolF Ao HFEAZITE o]d] 10% NaCOs E3F&4-2 100 ul 3 7Fsh
I HFE EFS 1 mE 93] 8 75 120 plE Eo] B gAY 37C

gt =0 A7} ¥F&-Al7] & ELISA readerZ® ©]-£3l 725 nmolA SHEE
ZAsA9tt FAE Alm £ 2l methanol 12 FA5A 225 o,

| j=4
2L tannic acid ¥E=E 0 - 500 ng/mle] %5 sle] o]2HEH F A= 3
O

=3
MN

o

A. chinensis A4 FEE9 ¥
m

AN =

chinensis A4 F&E& 5

e
i

acid equivalent °l¢lem, FEE9] wL7f 7l wat T #HEm = 9
Aoz F7hsled, 5, 10, 20 2 40 mg/ml FEolA F wE stare] 247 926 +
7.0, 214.3 + 188, 4276 + 94 = 556 + 30.6 ng/ml tannic acid equivalent &
Bpskow 7]Eo AHo 7 Ade T Heds S 23 2089 £ 0.69
mg/gol FH7E o] = A vaste] Al chinensis A FEE % W= ¥

o] $ae shelaar.
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Tuotal Phenolic Contents
(bl Tannic Acid Equivalent)

[-=]
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A chinensis flesh extracts (mg/ml)

Fig. 6. Total phenolic content of A. chinensis flesh extracts. Total
polyphenolic compounds of the different concentrations of A. chinensis flesh
extracts. concentration of extracts were 1, 5, 10, 20 and 40 mg/ml. Results
were expressed as tannin acid equivalent.. The polyphenolic content has been

enhanced by concentration.
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M-3-c. F EdRx0|: TF =

Z Ed¥tH o= ke Moreno 59 WHel wel, F2%& 0.1 go methanol
S 10 ml 7}ste] 70TCeol 307 &< &3 ¢ 1 mg/mlg &9 AREstat. &
O

ol 100 plel 1 ml Diethylene glycol2 #7}8a2 1 N NaOH 100 ulE o] & &
FA A 37T F2Fx0 1A A7 £ ELISA readerg ©] 83t 420 nmel
FHEE SR FAE AR &) A methanol &9 FAtA A 2ls)
912‘34, ¥4 naringin %55 0 - 300 pg/mlel H%E slof #FAJslar o]
2RYH & EdRwol= TS ol

A. chinensis A3 F2w9 w5 F TR o= L Fig. 79 e}
A th A. chinensis A4 %% 5 mg/ml 59 % ZT@R o= L 705 1
g/mg naringin equivalent ©]¢le™ FEE9 FTE7} F718 wel S H o)
= gEn ugH ez Frtske 1, 5 10, 20 ¥ 40 mg/ml FEol Al A7t 145 +
21,79 + 07,162 + 0.3, 3895 = 1.4 ¥ 5845 = 2.8 ug/ml naringin equivalent
2 uEsth ojdel ol @ A7 A wEad Avlges fee B FEES
7% 125 + 131 mg/ge ¥, 973 Q75 #F F39] 0% vH
282 77 3037 255 mg/g & TEVel= 29 wlaste] A. chinensis

=2 AuYgdE By E FE2E HT 2 R4 7T R o 3
Zgtpwolx ekl WP o A chinensis AE FEEL TR} FU)eE

naringin equivalents®] mg/mle] S7}st= 4 @] vEbstTh

Y,
!

o

Hie

Rl
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Total Flavonoid Contents

(bl Maringin Exquivalent)

L

45
- N I I l
5 10 20 40

0 1 2

A chinensis flesh extracts (mg/ml)

Fig. 7. The flavonoid contents of A. chinensis flesh extracts. Total
flavonoid compounds of the different concentrations of A. chinensis flesh
extracts. the concentration of the extract were 1, 5, 10, 20 and 40 mg/ml.
Results were expressed as naringin equivalent. The flavonoid content has

been enhanced by concentration.
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IM-3-d. Superoxide anion radical &7 % &<l

84 % el SODE AAl w9 #3813k Superoxide anion radical
3F-8-3lo] Hydrogen peroxide (I02)E AASHE E4F, AAE &

e EAste] A Welx 5 ool did Wo] A&
A9l @gaa AAPolTh mE Ata EAL #duel Ave

ok
[
s L2

E

_O|L
e
td
rm

sh=
superoxide anion radical (-O2 202 + 2¢ — 2:02)2 A AsI= A WA wo] W)
AUFo #osle T3 E4(020; + 2H — 02 + Ox)olH, 71 E=4o] 7
gk hydroxy radical®] A/dE <dwWsh= 2H8&& st dA 95 AV IF =
3t AE 9% vg a2 FFE 5o BB AL Jk? oy e

w3} WAk AHT PEo] gl SOD A FAL A3 23 Fig. 8%
ol YehIUTE. A. chinensis A& FEE9 7% 10, 20, 40 mg/ml ¢ F%
A Z7F 54+ 04, 87 + 0.1, 176 + 107%9] 2A%5S Yedey dAg ez
SOD fA&de wkd oFEshs AEFE HoFEUa, odd AixeE A

B

w3t WAE fF AdaAR olg7bsAdel U=

R4

éé

Ol

chinensis A4 FE&E°] I

Aoz Apmer).
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Superoxide
Scavenging activity (%o

40 20 10 5 1 0

A chinensis flesh extracts (mg/ml)

Fig. 8. Superoxide dismutase -like activity of A. chinensis flesh
extracts. SOD levels depends on the concentration of the A. chinensis flesh
extract. At the concentration of 10 mg/ml, expressed as 54% of scavenging

activity. Data results were expressed as % inhibition of the scavenging

activity.
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m-4. v 7154 A4

M-4-a. AlE5A

Melanoma B16F10 A XFol M A. chinensis B2 FEE9 AEXEA 92
&8 05, 1, 25,5, 10, 20 2 40 mg/mle T E=HE A. chinensis A4 FEES
sk 3 24 A zb w) kst A H o R A, chinensis A FEE 05, 1, 2.5,

59 10 mg/ml A2 A 100% o]4e] A¥ AFLS vehlth 10 mg/ml 5
=l A EAo] 9lee yEhlen olF wmeEdom AE AEFO| vroly
e Felsldnt (Fig. 9. olde Buy o @ $27 &2 Ay 3=
(100 - 500 mg/ml ¢ Welx Raw 2647 A X AES = F% <
37 #RgA k™, FEv)F #YFHE] PSR 25 mg/ml ©]5e]
FrolAE AEEAel gl AP ez wFolrol 10 mg/mIZtA Y] FEIF 1%

E Yol Bt AZEASEE e AA geval ARdr & AT

ut

£

oAM= MFE AEES] 0% o1 7153 A. chinensis A48 F5% 1 mg/ml
TEE HU sEE A&
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Cell wiahility (%)
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A chinensiz flesh extracts (mg/ml)

Fig. 9. Cytotoxicity of A. chinensis flesh extracts on B16F10. The
cellular toxicity of A. chinensis flesh extracts on B16F10 (1x10° cells). the
cells were seeded on 24-well plates and incubated for 24 h. The cells were
treated with 0, 1, 5, 10, 20 and 40 mg/ml concentrations of A. chinensis flesh
extracts. After further incubation for 20 h, cell viability was determined using
the MTT assay. Value is expressed as mean *= SD of at least three

independent experiments. *p < 0.05, compared with other concentrations.
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IM-4-b. Tyrosinase A A =A

Tyrosinase®] 242 Z¥H oz AAT 5 U= =42 A5 2] melanin
e A F 7] Lol HRnME RH 0w st e SAEe] HIHA
A. chinensis 42 FZ&%0°] BI6F10 Al¥ W] tyrosinase
AT vHE das B3] ¢ste] MESAC = 1,5 10 mg/ml 5%
2 Az & 3¢l r}. tyrosinase &4 melanin ¥4 #HA A H= AR
SAQl 7] whgo] #oJsHE F Aol melanin A Y TR 2EH dAES
e+ &4 =2 tyrosing DOPAZ A$3sl= DOPAquinonel Z  Ats}she=
DOPAoxidase #7442 7173 o™

2 o18% & gk,

i

A. chinensis A3 F&%9] tyrosinase &40 & oFH o8 7FATHS
AdstR e, FAAUETS arbutin®] - 1 ug/mlolA 25%<] A& A2 B
31 A. chinensis 22 FE&29 2% 1 mg/ml ¢ ¥% 47%<] tyrosinase A 3|
92 JeERATH (Fig. 10). A %99 =% way o ¥ 2RI} 247
81%, 63%2°] &A & WEUtte A A3 Hlalste] tha W FA oA R

1o

d Ik
7ve 22%, F% 17%9 48 Uegddte A7+ 4949 vustH g o A
chinensis 744 FZE 9] tyrosinase A 38| &4l o] 438k golg 4= g}
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[nhibition of Tyrosinase (%)

Media Arbutin . chinensis FE
(100 pg/ml) (1 mg/ml)

a-MSH 200nM

Fig. 10. Effect of A. chinensis flesh extracts on cellular tyrosinase
activity of B16F10 melanoma cells. BI16F10 cells were treated with A.
chinensis flesh extracts 1, 5, 10 mg/ml for 2 days, harvested, and tyrosinase
extracted from the treated cells. The cellular tyrosinase was then incubated
with 40 pl of L-dopa (2 mg/ml) 100 ul at 37C for 1 h and the contents
measured at 475 nm. Each value is expressed as mean = SD of at least three
independent experiments. *¥p < 0.01, compared with arbutin (100 pg/ml) and

A. chinensis flesh extracts (1 mg/ml).
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MM-4-c. Melanin ATA A& =A

Melanin® A ¥ W2l 47]3<¢ ribosomeol 4] tyrosinasedhs &4l A A
A =T A FRg) o] fae] Ao ofn| Ak UFQ] tyrosined A E
GAY e AR, 7] A ZE9 melanin Al E melanoma siteg}tsE A AE EHI

A#ste] A ZAe] #e melanin YA} o] [
A. chinensis A4 F&59 FTEY melanin A E A A3 FAHUFRLQ
arbutin 100 pg/ml * 2] A] 82.3% % ES 1 melanin XA #Fo] Ao

2% gelerd o, 1 mg/ml F %14 melanin A3A 17.3%9 Ad adE

UER AT (Fig. 1D).
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[nhibition of Melanin (%)

o
60
) I I I I

Medi Media Arbutin . chinensis FE
(100 pg/ml) (1 mg/ml)

a-MSH 200nM

Fig. 11. Inhibitory effect of A. chinensis flesh extracts on
melanogenesis of cultured B16F10 melanoma cells. B16F10 cells were
treated with A. chinensis flesh extracts 1, 5, 10 mg/ml for 2 days, and then
harvested, pelleted, and the melanin contents assayed, as described in
Materials and Methods. the contents measured at 490 nm. Each value is
expressed as mean = SD of at least three independent experiments. **p <

0.01, compared with arbutin (100 ng/ml) and A. chinensis flesh extracts (1
mg/ml).
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V. 29 2 A

s
ol&3t Vs AAZAY FheAde 4 staA A9H

i

AzHA e &8 75 e A589  Macrophage Raw 2647 Al E529]
A T FdFT 4L 20892 melanoma A ¥ B16F109]
A1 tyrosinase A3 4 2 melanin B3E A FHE FA45¥Y. DPPH #dz
aAse 1, 5 10, 20 2 40 mg/mle] ¥ e W 27 630, 735, 854,
85.06 H 789%° &AEE BHow F Z¥dlE e 4% 5 10, 20 ® 40 mg/ml
TEOA ZA7F 926 + 7, 2143 + 188, 4276 + 94 2 556 =+

equivalent & YWEISEIL F FElH o]t g 79 5 10, 20 2 40 mg/ml & =l A
247k 795 + 0.7, 162 + 03, 3895 = 14 2 5845 +

Ve TR 1831 SOD FARRd 4 43 10, 20, 40 mg/ml s XAl Z+7F b4, 87,
176%9] 2~AHSS KT Raw 2647 MAEAA AXEA A% 23 10 mg/ml 5%
A1 80%2 AEES M olF Fk EX R AE AETEo] volrE FSlstiar
old Y AAT BN d3 FEEL 1,5 10 mg/mlE HEsHS o LPS (1 ug/ml)
2ol W8] ZFZ; 235, 86.2, R0.1%9 &A 2 vEhdltl BI6F10 Al XA AlE=
4 A" 43 05 - 10 mg/ml 55704 AEEA] A gl o]F FEogEHoR
MNE AFEE] Yol z L Bolslt}. A. chinensis A2 F&%9] tyrosinase A 3]&4
A A3 Fddxa ] arbutin® 4% 1 ng/mlel A 25%¢] A& @4& B F&
59 4% 1 mg/ml 9 5 47%¢ tyrosinase A3 E3Z VEFRAI melanin B F

b=
A Adlg =4 A9 FANETS arbutin 100 ng/ml A2 A 823%2 vlElka, A

30.6 pg/ml tannic acid

2.8 ng/ml naringin equivalent =

(o3
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