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ABSTRACT

Anti-oxidative and whitening functional

analysis of Morus alba pretanol A extract.

Mi-Rae, Jo

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

of Chosun University

Regardless of age and gender, we focus on anti-aging. There have been
many studies using many physiologically active substances effective in
preventing aging. Oxygen is the most abundant element on Earth and accounts
for about 21% of the atmosphere. All aerobic organisms use breathing as
energy to obtain oxygen, which is vital to maintaining life. Hydrogen radical
(HO), Hydrogen peroxide (H,O,), Singlet oxygen (0,) are various physical and
chemical factors such as reactive oxygen photochemical reaction, internal factors
that reduce the energy, internal enzymes, metabolism by the reaction of oxygen
and nutrients, Chemical and environmental factors. These reactive oxygen
species are useful for protecting microorganisms in the body, but they also have

both sides that cause oxidative stress that is harmful to the body.

The skin color of a person varies according to race, environment, age, etc.
The most important factor in determining this is the biomolecule material in the
natural world called melanin. Melanin is known as a pigment that determines

the color of human skin, and it prevents skin damage from ultraviolet rays or

_Vl_

Collection @ chosun



free radicals. However, overproduction and accumulation may lead to various
skin diseases such as melanoma, freckles, black spot, and pigmentation
syndrome. Melanin is produced in the organelle called Melanosome of
Melanocyte and transformed into keratinocytes in the basal layer of the
epidermis in response to exposure of the skin to sunlight, stress and melanin
stimulating factors. Tyrosine, tyrosinase related protein-1 (TRP-1), tyrosinase
related protein-2 (TRP-2) and cyclic adenosine are two enzymes that act as
tyrosine enzymes in melanin biosynthesis. Adrenocorticotropic hormone (ACTH),
which is a monophosphate (cAMP) inducer, and Forskoline and a-Melanocyte
stimulating hormone (a-MSH). Melanin is synthesized in the melanocyte of
Melanocyte of the human epidermal layer. Tyrosinase oxidizes Tyrosine to
L-3,4-dihydroxyphenylalanine (L-DOPA) and is converted to DOPA quinone by
enzymatic chemical reaction. It then undergoes autoxidation and enzymatic
reactions to produce dark brown melanin via DOPA chrome. Recently, inhibition
of tyrosinase activity, which inhibits the formation of melanin, a dark brown
complex, has been used as an effective method for the development of skin
whitening agents. Recently, side effects such as BHA (Butylated
Hydroxyanisole) and BHT (Butylated Hydroxytoluene) There have been many
studies to develop antioxidants from natural resources. Antioxidants obtained
from natural resources have been known to have anti-inflammatory properties
as much as synthetic antioxidants. Natural extracts from plants have been
shown to be effective against UV absorption, antiinflammatory action,
antioxidant activity, inhibition of enzymes such as collagenase, inhibition of
tyrosinase, (% J¢) to improve the absorption of various effects such as the
effect of protecting the skin may also appear. Oxidative stress has been studied
together with whitening as a major factor causing skin photoaging, black spot,
spots and freckles. As a result, it is possible to prevent the melanin pigment
which is formed by the progress of oxidation through antioxidant and reactive
oxygen scavenging. Therefore, using natural extracts extracted from plants,
antioxidant and whitening function and other functions will be seen through the

functional cosmetics research will be activated.

- VIl -
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In this study, Morus alba, which is expected to have antioxidant and
whitening function, was extracted from the macrophage cell line to decrease NO
production after LPS stimulation, and to analyze the anti-inflammatory effect,
DPPH radical scavenging activity, The antioxidant activity of the extracts was
analvzed by the flavonoid content analysis, and the tyrosinase inhibitory activity
and the inhibitory effect of melanin formation on melanoma cell line B16F10

were analyzed.

Raw 264.7 macrophage Cell viability was 90% or more and cell viability was
81% at 10 and 50 ug / ml treatment. Thereafter, it was confirmed that the cell

survival rate was decreased in a concentration dependent manner.

In this experiment, nitrite scavenging activity was 22.3, 33.1, and 53.49,
respectively, when the concentrations of M. alba pretanol A extracts were 5, 10
and 20 ng / ml, respectively, compared to the LPS (05 pg / ml At a
concentration of at least 5 ug / ml, 22.3% of LPS secretion was reduced and

compared with previous papers, results were obtained at low concentrations.

The DPPH radical scavenging activities of M. alba pretanol A extracts were
48.8, 55.9 and 66.5% when treated with 5, 10 and 20 ng / ml, respectively.

Total phenol content was 31.4 ng / ml tannic acid equivalent at 20 ng / ml
concentration of M. alba pretanol A extract. The total phenol content was also
increased proportionally with increasing concentration of extract, and 5, 10 and
20 ng / ml The total phenol contents were 83 + 0.6, 250 + 0.6 and 314 = 0.3

ug / ml tannic acid equivalent, respectively.

The total flavonoid content of 20 ug / ml of M. alba pretanol A extract was
25 ug / ml naringin equivalent, and the content of flavonoid increased
proportionally with increasing concentration of extract. As the concentration of

M. alba pretanol A extract increased, the naringin equivalents tended to

- VI -
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increase.

M. alba extract showed 576 += 0.006, 628 += 0.004 and 720 = 0.003%
scavenging activity at concentrations of 5, 10 and 20 ug / ml, respectively.
SOD-like activity tended to depend on the concentration, and these results show
that the M. alba pretanol A extract is valuable for preventing skin aging by

natural materials.

To determine the cytotoxicity of M. alba pretanol A extracts from melanoma
cells, B16F10, M. alba pretanol A extracts were treated with 0.1, 1, 10, 50 and
100 ng / ml of extracts and cultured for 24 hours. The cell survival rates of M.
alba pretanol A extracts of 0.1, 1, 10 and 50 ng / ml were 81% or more. At 50
ug / ml, there was no toxicity, and thereafter, the cell survival rate was

decreased in a concentration-dependent manner.

The tyrosinase activity of M. alba pretanol A extract was decreased in a
dose dependent manner. The positive control group, arbutin, showed 10%
inhibition activity at 20 pg / ml. The M. alba pretanol A extract showed a

tyrosinase inhibitory effect of 32% at a concentration of 20 ng / ml

Melanin production by M. alba pretanol A extract was 42.8% in the control
group Arbutin 20 pug / ml, and the amount of melanin was decreased in a
concentration—dependent manner. Melanin biosynthesis at the concentration of 20

ug / ml was 58.3 % Inhibition effect.
As a result of this study, the natural antioxidant and whitening function of
the natural extracts extracted from M. alba has been proven to be active. It

will also be useful as a material and functional ingredient material that is

worthy of natural antioxidants in the future.
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SA3A & a2 Fo| 938 Superoxide radical(O, ), Hydroxyl radical(HO),
Hydrogen peroxide(H, O,), Singlet oxygen(0,)¢] wrgAo] & &AAlA(Reactive
oxygen)® AT oA FAAMMAEE AW wAES WolFHom {FL&EA ol &
HAT AA A Fae AsH ~EfA (Oxidative stress)E 4277 FHAE A
dot

Abgre] BRAlE QE &7, dF T me b, olF AAE MY 2 8
2 yolehe AAAle] A AA LEA FZo|t}h "l
A3 R AZg AAAE Miar dHA Jon, Aol &4 (Free
radica) 2¥-8 #H7} &A4EE AL PAe g 90 aHy 3 44

9 F4o] ’\] |= SAE, F27, ARA T A& A FI52T4 22 gds
ny A3e $ad 5 gk Wi e debd A E (Melanocyte)d] @ebd &
A (Melanosome)ﬁ‘rE 27| B A AAEe FE A~EHA 2 dad = QlR}o

g R o W wgoz x99 JAZd = 4A NE2Z Hol@rt?
gl A3 HAAE TyrosineolBe F8& BAVE ZA&3l=1], Polyphenol
oxidase®] ¥€F oz FHE {3 J Aol Tyrosinase, Tyrosinase related
protein-1 (TRP-1), Tyrosinase related protein-2 (TRP-2)3} cyclic Adenosine
monophosphate (cAMP) +#%=72¢9 Adrenocoticotropic hormone (ACTH),
Forskoline®} a-Melanocyte stimulating hormone (a-MSH) 59 9 Z&dZv}.
dHetde oA 39 Melanocyte W Melanosomed| A 34 5 =4, Tyrosinase
7} Tyrosines AF3Al#A L-34-dihydroxyphenylalanine (L-DOPA)S. = wWEsla
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247 3hetergd] 9] DOPA quinonel.® AHIHCTH o|F A% Jﬁr‘i%iﬂr a4
¥k$- 0 @ DOPA chromeS A FzAe wapbde YPAZTYE welay Zz249

=

o] FEsAel detdel S A= Tyrosinase 4 IA 2dL 95 v
Al el 43 Frhgos AbgHT At A HsA F4 F4rsA BHA
(Butylated Hydroxyanisole), BHT (Butylated Hydroxytoluene) ¢ H-2&%0]
g A Adozry IAAFAE AdetEe A7 ®Bol o]FoAn Uth
HA Aol A Lojxl 33t 2250l FA4 FAtsARIE Y F95 T80 dH
T g7 A3 Ugoen ¥ degne 223 Jd 2228 A4 F o
% Z8- 23 ZE- Collagenasest #-2

B3 &)Y F7Es T ANAFE T 9gE
45 Jehizle @' mie FxsE stz AuAd v, F

RN F8 acler sH 2EH2E T
k5

g7 Wt
omA FHA, BEA, we
3

1-1
1o

RN
z A , A %-% LER 2
gl v AAE vHos 53 Ad2MN FE Aot Az AaE
b3 9l o™ cyanidin-3-glucoside$} cyanidin-3-rutinoside’} 54 & o]t} ®

aHjA B AFelAs ks 2 o uErlsdEs THA L

o (Morus alba)g FZ3t W2 MEZFA LPS A= ¥

3 IdF &% &4, DPPH radical iﬂ%, A SOD 274 &4, Egd=s 2 &
3 =& B33 Melanoma Al X<!

B16F109 4] Tyrosinase A& @4 2 Melanin 3% 94 %< A nA 3

o,
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Fig. 1. M. alba.
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I. A 2 9O

I-1. A% 2 A

E Ao AL 2t (Morus alba)= ATt ® Y sZAA dujsi=
AEELE FYF] AL AT. B AT ALgE A FoZ dulbecco’s modified
Eagle’s medium (DMEM), fetal bovine serum (FBS), penicillin
streptomycine, dulbecco’s phosphate-buffered saline (DPBS) 2
phosphate-buffered saline (PBS)E welgene biotech (taiwan, china) AFe] =
¥, phosphoric acid, sulfanilic acid (minimum 99.00%), N-(1-Naphthyl)
ethylene—diamine dihydrochloride, sodium nitrite, folin-denis reagent, sodium
carbonate, naringin (Sigma Co., USA) A}e] AE, diethylene glycol, a
-diphenyl-B-picrylhydrazyl ~ (DPPH) %  lipopolysaccharide  (LPS)&
sigma-aldrich (vong in, korea) A+¢] #| =, tannic acid (Sigma Co., USA) A}
o] AE, dimethyl sulfoxide (DMSO):= junsei (Gapan) AFe]l A%, methanol,
ethanol, sodium hydroxide®= duksan biotech (ansan, korea) A}l A Z. 6, 12,

24 2 96-well platet spl lifescience (sung nam, 4science) AFlA] T+ 3}

A o,
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ELISA reader (Bio Tek Instrument Inc.).

I-3. Al vl &

E Age] o] &3 A EZF3= Macrophage ¥ Raw 264.7% Melanoma Al
Z 2l BI6F10% Korean Cell Line Bank (KCLB)ollA F38te] AL&3lth. A
X9 wjeke 10% FBSH 1% p/s (100 U/mL)E #H7}3 DMEM HiAE ARE-

3o, 37C, 5% CO: incubatordl] &A1 At s %3S}

£e 32 gulz A8 oo 100ge] 108 A6 Aa
289t 39 ine F A
o %9H FeNE ALEHAT

0
&
X
>
e
oX,
M
2
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I-5. Ax54

MTT assayE o] &3tc] AL 4&&L Fagon” AL f 27189 1
EZcgole @il 93 FAEHE formazand FFE=E A= ¢
g]o]t}. macrophage A 3E ¢l Raw 2647 A EZF9 vk 10% FBST 1% p/s
(100U/mL)< # 7}k DMEM A& A&3klen, 37C, 5% CO: incubator®]
A7 A wgatel ALg- AT 96 well plated] Raw 264.7& 2 x 10°
cells/well&. 2 HE3do] 241 7F v %33, M. alba pretanol A FEE& 0.1, 1,
10, 50 ® 100 pg/mle] F#== A g F 20A1 T F7F vistd ok wiet
H well plated] 5 mg/mle] F=Z AZF3 MTT A2%S 20 ul/well #7131
477 F7) vjek & DMSOE 200 ul¥ #H7hste] Y& Adetar 15870 3§
Al ¥kE & ELISA readerZ o] 43t 560 nmolA] THE=E

7 =
o, 38 WE FPstel AT F) R BATE LA dAtG

M-6. ohA¥Y £A%

NO 24 Lee 59 Wyol wa'? qze gZdolde NO % nitric
and nitrate 24 %<& 3G} nitrateZ FLE Fo] kA eI Griess
reagentE Al8391on, 96-well plated] 2 x 10° cells/well®] confluence”}
0% ¢ dl, PBS® 23] Washing 3 & M. alba pretanol A FZE< 5, 10,
20 2 40 pg/mle] TEZ A, 30% F LPSE 05 ng/mls A3t NO
A S 24A1 7 T A
ELISA reader 540 nmol
I LPSE AgstA] &
7t A5 SA4E 53

ofji

& Ho} Griess reagent® 10 £+ 9H3A]7] Fo
EFEE SAHEAY. M alba pretanol A FEE
ZdA AdE NO 4& 100%= 8t Al=7F A
& #itste w7 Th

,,
2

flo
2

kot
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o-7. 313 244 54

[}

—

O-7-a. ARFA %

J (

gy SAo AHg¥E DPPHE AA7F 9l <43k free radical24 &
=9 G718l w$ orAIe  Faksl 7122 = proton-radical
scavengerel] /&l @AY o] g3t FHS Sgow A #EE 4

)

R
o

A= Aol ol B WAL ARRE FAH 2AL AAtET Bo] o g
i vk 517 - 520 nmollA] A3 SeuE Holw R B Eolt) whg
A9 Aol @O WsHE A FYES Y2 FYPORN radical &

71 849& ¢ 5 9tk DPPH radical 271 €4 43e” gg3 go] Ays}
it} 96-well platedl] M. alba pretanol A F& 0.1, 1, 10, 50, 100, 200 %
500 ng/mle] F== &ty s AE 100 p¥y 53 F o37]o] DPPH 05 mM
£ 100 ps ¥ F 2083 AT L3 WPOE Ascrobic acid
(Vitamin C; Vit C)& 156, 31.25, 625, 125, 250, 500 2 1000 pg/mle] ==
A2l gtk ELISA readerg ©]€3l9] 517 nmolAd §3=& FAHs9oH, 33
HhE SA4sle] §FEY HAS EEAT Ux

3 & £ AEA ¢F L9 pretanol AS AP e, AxlEe aide
ANa H7bH H7beHA] €& FHE7bY FREE ot Ad wE #EsEE

LER T

NEANTY EYE
AAFAS (%) = (1 - TAFES BFE ) x 100
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N-7-b. & Zdd = 3F 54

= ZEdz ¥%L folin-denisBel wet® (AOAC, 1990) Morus alba
pretanol A &% 0.1 g9 methanol 1 ml¥ 7}3te] 70T 308 &<k ¥k
P ¥ 100 mg/mle A3t A&t} 96-well plateoﬂ M. alba pretanol A
25 01, 1, 10, 50, 100, 200 & 500 pg/mle] = gt Zel 50 ulell &
650 ulE 93l folin-denis reagent 50 wlE 7Fs+ #H, 10% Na:CO; E3}&
100 ul #7beta S/ 120 nE 9o HE E5S 1 mlE 25310 2 4
o} 37C Fd&5Fe 1 A7 W8-A17]1aL ELISA readerg ©]-83] 725 nm
o] A&A FAES Al €9 A methanol HE T
APstP oy, EFEFAL tannic acid FEE 0 - 500 pg/mle] == 1

N2REH F AxFFE T

L e Hu e et
AN o Sy e

g

i A =
’T:T“c’)l——l—a

NG
Ol
>

R

£ Zgrnwol= FFL Moreno 59 ¥ wal, M. alba pretanol A
FZE 01 go methanols 1 mlE 7}ste] 70T 30&E &< F&3 3 100

mg/mle e A5t A48 96-well plates] M. alba pretanol A

FZ2EE 01, 1, 10, 50, 100, 200 2 500 ng/mle] F==2 3Fo] AA 100 plell 1
ml Diethylene glycol2 %7}t 1 N NaOH 100 ulE ¥o & &A1 A 37C
gz 1A 8- A17] 2 ELISA reader’] & o] €3] 420 nmol &3=E
439t TAEL A8 €94 4l methanol §9& LA AL
W, EFFAL naringin 3%=E 0 - 300 ng/mle] HE=E 3sto] AL o=
FE F ZHExolE FFE T

Collection @ chosun



I -7-d. Superoxide anion radical &A% #¢<l

SOD #AF &4 24 7+ Al &9 02 mlol Tris - HCl 943§ (50
mM tris + 10 mM EDTA, pH 85) 3 ml¢} 7.2 mM pyrogallol 0.2 ml& 7}38}
I 25TCAA 1083 w8121 & IN HCl 1 mlZ 98-S HAAZ & ELISA
reader’] & o] &3 420 nmolA TFEE A3t 96-well plateo] M. alba
pretanol A FZE2 0.1, 1, 10, 50, 100, 200 2 500 pg/mle] s=2 34 &ho]
A3 AT SOD FAHEA S AR H7bs FHM Y] F3 5 AolE ofd 9

AxAol wheh WEEE el

Sample Abs.
SOD-like activity (%) = ( 1 =  Control Abs. ) x 100

m-8 w4 754 #4

0-8-a. A|Xu| g

E. 23] o] &3 HEFE Melanoma Al3¥<2l B16F10 € KCLBoA 38+
o ARESIET AE w2 10% FBS# 1% p/s (100 UmbL)= #H7bsk
DMEM HiA] & Al&3t3om, 37C, 5% CO: incubatorol] 2-3A1A Ao wjk

s,
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O-8-b. MEX=A

MTT assayE °]&3le] AT AELES g on HE W A7|HQ 7
EZcgole] gEeigid o APAHEHE formazand] TFEE A=

o]t} melanoma AE<¢! BI6F10 AX59 sj9¥2 10% FBSIH 1% p/s
(100C/mL)& #7Fst DMEM ¥WiA| & AF&3tsi e, 37C, 5% CO: incubatorl
HeAA AW skl A&t 96-well plated] BIGF10& 2 x 10°
cells/well&. 2 FHE3}d 24417 vl %3}, M. alba pretanol A FE&E<L 0.1, 1,
10, 50 ¥ 100 pg/mle] L= AHZd F 20~ ¢ F7F s gstAnh. vk
H well plated] 5 mg/mle] TEZ A Z3 MTT A %L 20 pl/well H7FsH
AAZE F7F vk & DMSOE 200 ul¥ H7bste] 48
ANAY. 8% T ELISA readerZ ©]&3to] 560 nmoll A

w, 33 vtE F3ste] Ax FE ik FATH EX4E& Al Th

& Agksial 158 7F vk

I -8-c. Tyrosinase A3 FA

B16F10 A Z39] tyrosinase #4< Martinez-Esparza 52 #4¥”g A&
a9tk 6-well platee]l ZF well @ AZE 1 x 10° cells/wellZ i ¥l M.
alba pretanol A FEEE& 24417k, 48413, 72417 vl gsk & 7ZF welle 10mM
PBS& A#3st¢lom, 1% Triton X-100& ##3 10mM PBS 100ule] #EA

A, d8E o] 94& vortexing 3 F 13,000 rpmolA 10 7+ LA B2 5]
AEAS A =2 ghdog AR T 6-well plated] ©] &4 NME 40 ul
Y1 7149 L-dopa 2mg/ml) 100ulE A7} vh 37CAA 1A F¢F vkg
< A&7 FH, ELISA readerg ©]&3to] 475nmolX F3 =5 A3

tyrosinase®] @A EE UZxT9Y 3o dist WEE=E AlbstHth

Collection @ chosun



I1-8-d. Melanin B A& 54

Melanin A4 % £74< Hosel 59 #8%e wdste] A4 %ch BI6F10
AEE v g3te] 6-well plated] ZF well B AEE 1 x 10° cells/wellZ2 F=
st M. alba pretanol A FEES A3 T 24, 48, 72A17F Wit 24,
48, 72X 7F w3 & 7F wellS PBSE AlHsla, 1% Triton X-100& 33+
PBS 200ulell @€A1 H Y. @8zl AIXE 13,000 rpmel A 107 7+ |4 &
o & 42 o] 1 N NaOH €9 150 nlE H®7Fsta 55CeA 1 A1z &3
3t9 2™, ELISA reader”l £ ©]83to] 490nmolA SZEE SA AT
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o. 2 3 a1z

n-1. AE54

Raw 264.7 macrophage A3 4 M. alba pretanol A —i.—% o] AlEZ=AX
g0& #8014, 1, 10, 50 ¥ 100 ng/mle] s=E=2 A3 24 A7+ Wy
3tk M. alba. 0.1, 1 ng/ml A& A 90% o]/ Ax Aﬂhgg a=an bl
10, 50 ng/ml A2 Al 81%9 AT AE&ES UEUAT o|Fdles F% &
Ho2 ME AELo] Holxe FHAsAT (Fig. 2). & AFdAdE AE AE
£°] 81% olA& 7I53te M. alba FZE 50 ng/ml 5% °|8E U 5
2 4Lt

Raw 2647 A XA A=} crude extract (25 — 150 ug/ml), ethyl acetate
(EA) (1 - 20 pg/ml), Butanol (BuOH) (10 - 100 ng/ml), Hexane (Hx) (1 -
20 pg/ml), Methyl chloride (MC) (1 - 30 ng/ml) Z+Z+e] FZoA EF 99%
ol HELS 2a=d" M aba pretanol A FZEL 50 ng/ml 5% °]3}
A Aol AEZHAHo] A & EA

el 2 At A= ME AEE 81 % oS YERE M alba pretanol
A FEE 50 ug/ml = °3E HY F=E AAHIA Bt

01_?.4 oL

=
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Fig. 2. Cytotoxicity of M. alba pretanol A extracts on Raw 264.7
cells. The cellular toxicity of M. alba pretanol A extracts on Raw 264.7 (2
x 10° cells). The cells were seeded on 96-well plates and incubated for 24
h. The cells were treated with 0.1, 1, 10, 50 and 100 pg/ml concentrations
M. alba pretanol A 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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QR

B~
X
ol

&hubl el griss reagent
gt &A1 wi
39 M. alba pretanol A FEE9 o}d4l
e

ol Ad wWEH HEUF ¥ AquE FE=S TEEE (016, 08, 4, 20
2 100 ng/mDE A AL wl, 898, 815, 742, 648, 471 1M o] B X 2
E£402 NOd A4E At

E Ao A= M. alba pretanol A FEE2 &5 5 2l
g3t gls W LPS (05 ng/ml) Azl Hl&] obdid 2ATE 474 223
331, 534% & YERgTh #HA 5 pg/ml FEAA 223% LPS EHIH TAE
B Mo =EEY vasty AszoA ARE Heloh
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Fig. 3. Effect of M. alba pretanol A Extracts on NO production in
LPS-stimulated Raw 264.7 cells. Raw 264.7 cells were stimulated with
05 ug/ml of LPS. NO production from these cells was significantly
decreased in dose-dependent manner up to 20 pg/ml. Various concentration
of M. alba pretanol A extracts were produce NO production in
dose-dependent manner. Values are expressed as the mean * SD. #xp <

0.05 as compared with the LPS—induced cells by LPS.
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m-3. J43 &4 54

M-3-a. A&A&45 &<

M. alba pretanol A F&E9

27 #de 7A7e w= EE

Ascrobic acid+= 7.8125, 15.625

a2ATe vEdn (Fig. 4).
olde] WaE AT W=

Ao Hre Az, 7 2=
0z

86.

gikst 29 E Z2137] $13l9 DPPH radical
o
AA

th G gEToR ALE
FXolA 446, 504 2 63.1%9

AYUR mA4& 21 DPPH #dZd 2A%
% 200, 40, 8 16 032 ug/melA Z+z

12.18%, 77.60+2.04%, 41.52+0.55%, 10.81+3.99%, 2.80£1.41%°] AAEA

2 genlon], 3= dedoz 940 e A FARGT”

E Add A M. alba pretanol A F% &2 DPPH radical 24 &4
20 ug/ml ¢ T2 A e o 7

x-ﬂ

= 5,10
Z}7} 488, 559 #H 665% o &7TE

Attt (Fig. 4). DPPH radical 27 %€ ¥la 4% Z3}, M. alba pretanol
A FZE0] 10 ug/ml 5% olAtol A AN ZT¢l Ascorbic acid® 2A%3

=
SA S AABAH LS

e g el
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—i—Ascorbicacid  —M—M. alba of pretanol A
1000

Electron donating ability (35)
= o oo
= =] 1=
(=] =] (=1

[
=
=

00
M. albo pretanol A extracts (ug/mi) 20 10 5 0
Ascrobicacid [ug/ml) 625 15.625 7.8125 0

Fig. 4. Electron donationg ability from M. alba pretanol A extracts.
Free radical scavenging capacity (%) of ascorbic acid and M. alba pretanol
A extracts by the DPPH method. At the concentration of 10 ug/ml,
expressed as 55.9% of electron donating ability. as well the pattern is

similar to 15.625 pg/ml of ascorbic acid.
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M-3-b. & ZdA= 3F 54

22 folin-denisH °ﬂ wE} FEE 0.1 go methanol 10 ml<
= 5 HES 3 ¥ 1 mg/ml B A3 ALEsit, A
£ Y1 folin-denis reagent 50 ulE 7}sle] 3% Fo A
oA Hkg AT 38 ¥, 10 % NaCO; E3sHgAS 100 ul #7138tz FHF
g 1 ml=E %57 A8 S7FF 120 ulE 2o & d=vh 37 T 25329
Al 1A1ZE ¥E8 $ ELISA reader’] & ol&3td F3% 725 nmolA S8
o FAIE 2 methanol A& LA AR, EFFAL tannic acid=
st = (0 - 500 uM) & &t o|Z2HE F HE IS FIATH

Fig. 5°ﬂ M. alba pretanol A F&2=9 ¥4 & d& &FE YeEllY. M
alba pretanol A FEE 20 ug/ml &AM F s T2
acid equivalente]oem, FEE9 FZ7} 7‘7}?51-01] et & 9 T H g
Ao F7hete], 5 10 2 20 pg/ml FXAA F de o] Z2+Z) * 0.6,
250 £ 06 2 314 + 0.3 ug/ml tannic acid equivalent L}E}"‘E‘r

r&o%

fifz

al

t

314 pg/ml tannic

!
o
:Io{::
e
o
£
2
2
S
©
to,
=)
e
o
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103, 6515 £ 123 1
o 484 FEud o ww

Collection @ chosun



40

30

20

Total Phenolic Contents
{ul Tannic Acid Equivalent)

10

0 - .

a 5 10 20

By alba pretanol A extracts (pg/ml)

Fig. 5. Total phenolic content of M. alba pretanol A extracts. Total
polypenolic compunds of the different concentrations of M. alba pretanol A
extracts. concentration of extracts were 5, 10 and 20 ng/ml. Results were
expressed as tannin acid equivalent. The polyphenolic content has been

enhanced by concentration.
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E ZgtEwolz dHEHL Moreno 59 HHd wel FEE 01 gol

methanol 10 ml & W&l 70T 30% B¢ = 31, 1 mg/mlS e A}
£39® Al 100 ulel 1 ml Diethylene glycold #7}3t3 1 N NaOH 100
e Yol @& EFAA 37C g,z A7 A7l & 420 nmoll T4 =

:é];
g AR FAEL methanol £9& FAIA HIst, FEFHL
naringin % (0-200 pM) o2 3t F FFH o= FHE T3t Fig.

6o M. alba pretanol A 29 FTLd¥ F Z¢tEwoln IS YEYTH

ol

A g Ak F
mg/g extractZ 7FE B4, o=
= vewth A, A=, AaEEy F SftEoln e 474 7160,
65.56, 63.27 mg/g extract =l Tt AR SHEgAE SR o]zt A
Z57 g

e
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e
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It
i
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ok
it
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iu
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S
37

M. alba pretanol A FEE 20 ng/ml 759 F ZgdH o= TFFE 25 1
g/ml naringin equivalent§l o™, 2&29 w7} =713 met Sgrol=
ste vlg o2 =71 M. alba pretanol A FEE9 FE7F E71gs
£ naringin equivalentso] F 7l 4 3o] YER W, o|= M. alba pretanol
A

F2Ed EHHwol=7t TFH LS T Frt
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Fig. 6. The flavonoid contents of M. alba pretanol A extracts. Total
flavonoid compounds of the different concentrations of M. alba pretanol A
extracts. The concentration of the extract were b, 10 and 20 ug/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 &A% %2l

AW A" g4 Adae AddA Asd ode
SOD(superoxide dismute)s= o] A WAl O o Ao o
o, =4 O] 73t hydroxy radical A& ofWste] 35 =3} X

So AAZ AHeET” oy Hi w3 WA o}
SOD A} %‘f‘é% 4% 27 Fig. 79 o] Jehdth
< 2 ARgeteEA 53t A=, SEYduesFEEdd

il o
Qo “lf
=X
B
o =

O
—

N
o

i
%0, =

& ok

=2

A=
Z4¢ 27 20 mg/mL oA dE3= 90.82 %=E U
ZQl ascorbic acid (95.56%)EtE wekoy 7-5(14.60%) Evthe= 6.ZHH, z
s} (21.36%) ¢ vl st =

Hlaed AFEHE & SOD $AE4< vl

M. alba FZE 2% 5 10 2 20 ug/ml & F=A Z7 576 = 0.006,
62.8 £ 0.004 2 720 £ 0.003% ¢ A7A%FE YEHATE SOD FAFEA -
Lo oj&Edte BEES B, ol#ld A= M alba pretanol A FEE]
ALz 97 wes Ao o] &7 &S RAET

oF 420] o] %& SOD FAHRAHS UEhd 2o

off

o
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Fig. 7. Superoxide dismutase - like activity of M. alba pretanol A
extracts. SOD levels depends on the concentration of the M. alba pretanol
A extract. At the concentration of 20 upg/ml, expressed as 72% of
scavenging activity. Data results were expressed as % inhibition of the

scavenging activity.
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M-4. v1¥ 7154 24

M-4-a. A X554
Melanoma AlXZ<2 B16F10°1 A M. alba pretanol A F&E2 AEXF5A &9l
& 01, 1, 10, 50 £ 100 ng/ml ¢ ¥=H=Z M. alba pretanol A F&&
8] g T 24N 7F wiEEATE. M. alba pretanol A FEE 0.1, 1, 10 and
ng/ml A Al 81% ol Ax BEEE HEMIAT. 50 ng/ml s =4
dol g5 YEgloH o]F o= & gEH R MIE AEEo] Hold
gkt (Fig. 8).

ATA FEES] 45 100 ng/ml ol3te] =44 AXE SA4o] gl A&
d Hu” B ATeME Az AEL] 81% 4L VIREE M aba
pretanol A F&&
Al A3

to e

o
=

Mo Ji

ok

50 ng/ml F=E AW v=E HEste] I ofdte] wEE
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Fig. 8. Cytotoxicity of M. alba pretanol A extracts on B16F10. The
cellular toxicity of M. alba pretanol A extracts on BI6F10 (1 x 10° cells).
The cells were seeded on 96-well plates and incubated for 24 h. The cells
were treated with 0, 0.1, 1, 10, 50 and 100 ng/ml concentrations of M. alba
pretanol A 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 A3 TA =3

Tyrosinase &4+ melanin 4 FAANA melanin B =71 2AHEHE=
27] #-%o #A3tE B4 E Tyrosing DOPAE % 33= DOPAquinone & &
Akgdh= DOPAoxidase 84S 7FA ™, melanin®] A4 & 380z AT
T dE E2LE JFY melanin AEE AT = 7] "] HReHE &
How = 7154 SFEY AR o] 88 = Utk M alba pretanol
A ZFZE0o] BI6FI0 AE WY tyrosinase BA L 1A= JgFS &l8}7)
st MEHAo] $l+= 1, 10, 20 ¥ 50 ug/uml FEE A T FAs .

M. alba pretanol A F#&%9] tyrosinase 84 &Aool vlxE= Ja&FS FALS
A3} tyrosinased] €40 & oEHoE TATES oy, FAUET
ol arbutin® A% 20 pg/ml oA 10 %< A& AL BEAY. M alba
pretanol A FEE29 A% 20 ng/ml 9 F=A 32 %9 tyrosinase A3 &
B2 Yehide (Fig. 9). f 599 Ad A7 ostd 27 289 %
TEHEE F7kslE 32E B3, 1,000 pug/midlAE 42%9]

ZA e} vl aLst

4ol 5%

W 3o s oA M alba pretanol A FEE 9 tyrosinase # 3
el
=

PN
& = .

il
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Inhibition of Tyrosinase (35)
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Fig. 9. Effect of M. alba pretanol A extracts on cellular tyrosinase
activity of B16F10 melanoma cells. B16F10 cells were treated with M.
alba pretanol A extracts 10, 20 and 50 pg/ml for 1 days, harvested, and
tyrosinase extracted from the treated cells. The cellular tyrosinase was then
incubated with 40 ul of L-dopa (2 mg/ml) 100 ul at 37C for 1h and the
contents measured at 475 nm. Each value is expressed as mean = SD of at
least three independent experiments. #*p < 0.05, compared with arbutin (20

pg/ml) and M. alba pretanol A extracts (20 pg/ml).
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M-4-c. Melanin A A& =3

AE W A7) 32 ribosomed] A tyrosinasetts &4 9 AEAell A Melanin
< #FAH7] AlFF tyrosinase9] 9] Z§- o2 ofuix4te] AEQ] tyrosinedl
A F wAe F4E AAH, 71 AF 2 melanin A E melanoma sitegtE A4
#Ho] dste] Fu M =& melanin QA7 HEA AT
M. alba pretanol A FZ&59 F5¥ Melanin A% A 2y A9
el Arbutin 20 ng/ml A g]Al 428 %= eI, Melanin A4 %ol
Hog HATE I3t oern, 20 ug/ml FEdA Melanin ¥4 583 %<
Al EHE HEMAYT (Fig. 10). 5ol Eig AHA #5259 4% 5 ng/ml
o FxdA BI6FI0 AMx W Hetd AAPE F3H7bael v& 13.2% A
Aol vt Hl=g FEolA A& vEhdo] AR A4 HFo] Fwol

e ww AAZ o] &7l & Aolw AlREGT

H:I
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Fig. 10. Inhibitory effect of M. alba pretanol A extracts on cellular
tyrosinase activity of B16F10 melanoma cells. B16F10 cells were treated
with M. alba pretanol A extracts 20 ug/ml for 1 days, harvested, and
tyrosinase extracted from the treated cells. The cellular tyrosinase was then
incubated with 40 ul 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 < 0.05, compared with arbutin (20
ug/ml) and M. alba pretanol A extracts (20 pg/ml).
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o AFq A= o] Hoj g oA FLol] A cvanidin-3-glucoside 2}
cyanidin-3-rutinoside, ¥lEIFl C, Zgds 4 S H o= 22 AT
A

4ede OF FRen oM e NI B¥, FIE, Y AW A

l:1
<

Macrophage Al ¥*¢!
213l 2 Melanoma A<l B16F109] A4 Tyrosinase A3 &4 % Melanin
A A8l 45 BA3H L, d4tstsS DPPH @0z &A%, & #He 3
%, % ZYtEwol= g% SOD FAMEE S SATCEZAN HA s A=
Aol &8 7tsRe AF5SHY DPPH &dZ 2AFL 5, 10 2 20 ng/mle]
T2 AsdS W 77 488 559 H 665 %Y AVTE EAoH F £
HE %o E$ Morus alba 20 ng/ml %4 314 £ 0.3 pg/ml Tannic
acid equivalent 2 UYWL & g R o= 89 AL Morus alba &%
20 ng/ml F%A 25 ng/ml Naringin equivalent & YESTH SOD HAFEA
X4 AT Morus alba 229 5, 10 2 20 pg/ml =4 Zt7Z} 57,6, 62.8
2 720 %9 A2ATE HATH Raw 2647 AEAA AE5Ad 248 43 50 u
g/ml FEAA 8l %9 AEES 7HAH o|F & oEH R AFE FEE
vold g FRISHA L ofdAdE 2T &4 2 FEES 5 10 # 20 pg/ml
2 AHY3AE W LPS(500 ng/ml) &<l H& z+z} 223, 331 % 534 %9
27%E YERYT BI6F10 Al A Ax5Ad 48 247 50 pg/ml $E7HA4
AEZol A gl o] F F= EAHOE AE BEE0] Yol
AT Arbutin® -9 20 pg/mlellA ZF 10 % A& &4 EA1
A 20 pg/ml o FEANAM 32 %9 Tyrosinase A3 EIH}E g
melanin A& AdE& =4 27 FAANZT2 Arbutin 20 ng/ml A 2 Al
%% YENI, Morus alba pretanol A FE &89 A% Melanin A4 #Fo] 5%

JgEARor 7ATS st on, 20 ug/ml FEAA Melanin B4 58.3

Kl
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