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The Antioxidation Effect of Mutimo cylindricus Extract and Its
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= DPPH9} ABTS H& AR&sl30oH, Z+ AgloA EC50%ke] 2.0403} 2.182 mg/mLE el Z8vs g5
T 85 &40)A4E 103 mg gallic acid/g extract®] 8= =5 134 mg ascorb1c acid/g extract?
o] YetEth AlZAZ A= MTT HE AMgSHY s FE=0] AlZ=4do] fla Uehled, 100
g/mL xolA FA5H tdsS Uttt ZRH o s 552 v & OLOE‘L Z 7 SFE A
N2=A A7 Felskich
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Abstract The objective of this study was to evaluate functionality of Mutimo cylindricus as a
cosmetic ingredient, one of the brown algae. The M. cylindricus 70% ethanol extract was
manufactured for antioxidant measurement. DPPH and ABTS methods were used to measure
antioxidants, and its EC50 values were 2.040 and 2.182 mg/mlL in each experiment. The
measurement of total polyphenol contents and reducing power showed total polyphenol content of
103 mg gallic acid/g extract and reducing power of 134 mg ascorbic acid/g extract. To measure
cell toxicity, MTT method was used, and its result showed that the extract was not cytotoxic. And
it has anti-inflammatory and whitening activity at concentrations of 100 pg/mL. The result
confirmed that M. cylindricus extract is available as a cosmetic material with whitening and
anti-inflammatory properties.

Key Words : Brown algae, Mutimo cylindricus, Antiinflammation, Whitening, Antioxidant

(P 2o ujste] whes TRAT Aaro] ETH1. FA
of Qo] wim ulEkl, $714, G, WA 2
o W Jopaot B, stEols 2L B
HEAS WHIT Yol BL ol 87N AT 3]
S5t 700 9] AEFE A8, o, B AEY A

soe 479 70%2 AAISH or, HEFE of
e Sl Al ABALol faFE v
259 AYERE UHAY, 25 B {44

*Corresponding Author : Ok-Hee Lee (loh1126@kduniv.ac.kr)

Received September 14, 2020 Revised October 12, 2020
Accepted November 20, 2020 Published November 28, 2020




280 SEE=EX H10H M1

& 75 AR 9 OBlR S28 ol§HAl gleH, 1 9]
919 T2 A ol &HA AL UrH4l. HxF] A+
7F mjElgt o= AR AF Y ofEE, AR A=
ot B, Ale 28 9 d Arer 22 dAE e
4, 32 P S AT 9 TR B2 Aol 3
7] tEeIHH5,0]. ol ofFZoE S8kl SR
ZHE 2,400 o] AAd=Ho] ofofE 9 4F A
7HEA AFEHAL loH[7] ERE TRt ARl
S8kt sk A= AGEIL ATt

2T FEFE ARl B2 38 7hsde Bl
o 22 vg2] Fgol Hgfsto] QuE st F
UlE SPgEET v 5] A7deto] shgEe] F HAo]
sgloH, ofd weh iteksoly Fad2 oi A7
o # F4& & FgFC] i 2771 Skl 3t
T oME 7o Fd 54 F shud eks

J

[e]

S Hlt}
2 AdoM= 20128 ERE 2R FxAT
(Mutimo cylindricus)?l tj3t A5 33}
xTE dx7o| ot AtRFolH, U =
Z2R7E= fucoidan, alginic acid 5 @R 2 &7
Hsi 22 st e et 4 3 &
ot QicH11l 5] 2279 EgHe2 EE8
ZFA)E (phloroglucinol (1,3,5-trihydroxybenzene))
olgls EAS 7| 22 of= EZ 28 (phlorotannin)
olgte EESH EFdw 24 AKES ot A
g AlEEY % BESH EA4e EeItHI2)

o|Zjgl o] RE AXF+= MEL 4E Id8EA F
20 Stk 2 =EoA= ol2fdt Z&F F 3z
o] ks d A2E/S S4cte] IAE dRE
9] 7hs/d=s GotE 1A} SHRlH
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HEtH
od

21 M8 MR Y FEE

GAksE Ao ARSE 2,2-diphenyl-1- picrylhydrazyl
(DPPH), 2,2-azino-bis (3- ethylbenzothiazoline-6
-sulfonic acid (ABTYS), ascorbic acid, ferric chloride,

Folin- Ciocalteu reagent, gallic acid, manganese
dioxide, phosphate buffered saline (PBS), potassium
ferricyanide, sodium carbonate, trichloroacetic acid
& Sigma (USA)°IAl LG5l ARgsaiTt.

AE =4 Afole RAW 264.7, BI6F10 cell
line(R=AZF2F, Fh)& ARESHITH AR Hlgo]
ArgE wigHL Dulbecco's Modified Eagle
Medium (DMEM, GE healthcare, USA), fetal
bovine serum(FBS, Sigma, USA), penicillin-
streptomycin solution(Sigma, USA)E ArE-5}SiT}.

Aol AREE 32T FEES YA S
A gE #2ot 9 59 HlojEHo] A AIAEQL
Sl EAN A EA| A=) (Marine Bio-Resource Information
System, MBRIS)OIA] EoFio} ARE-5HGiTt.

2.2 2,2-diphenyl-1-picrylhydrazyl radical (DPPH)
s =5

DPPH assay= HAE2] 784 &2 7184 52
o] gHitelt B SARICE g ARGk HPHoltH13.

7y 2282 0313, 0.625, 1.250, 2.500, 5.000
mg/mLY 57t HEE 70% ethanolZ 3]4sto] A}
2519 tt. DPPHE 95% ethanoldll 314319 520 nm
oA FF=7t 0.60] HEE 24 525 89
0.20 mLe} DPPH €< 1.80 mLE test tubedll 5%
T Zalstod 3087 WSAIATE WSE2 UV-Vis
Spectrophotometer (Ultrospec 3100 pro, GE
Healthcare, USA)E ©]85t9 520 nmolA SF=S
2731 FA tFF O 2= ascorbic acid (Sigma,
USA)E ARE&3stitt. DPPH radical scavenging
activity= A& F7F A9 S8=9 AR 37 59 &
FrE S4oto] A(D Zo] BEERE FASHH

Radical scavenging activity(%) = (ODsyomm of
blank - ODsyonm of sample)/ ODsonm of blank
*100 A1)

2.3 2,2'-azino-bis(3—ethylbenzothiazoline-6-

sulfonic) acid (ABTS) radical AHs &H

ABTS assay= AAE FE59 A5 &4 &3
Hoz da] AREshe woltH14].
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7y 2&E2 0.313, 0.625, 1.250, 2.500, 5.000
mg/mLe X7t HEE 70% ethanolZ 3]4sto] Af
2519t ABTSE 2.5 mM 552 pH 7.4091 5 mM
PBSol| 8]4%t H oxidizing agentZA4 manganese
dioxideE H7Fsto] LAAZ T 740 nmoA FFE
7} 0.6 o|o] HEE& TAo] EH Whatman no. 2
filter paperE ©]-&3}] manganese dioxideE A7
& &4=7t 0.6°] E=F pH 7.40%1 5 mM PBS
oz M3t &= &4 0.20 mLo} ABTS &%
1.80 mLE test tubed] = & &sto] 3081t ¥t
SAAY. ¥EE2 UV-Vis Spectrophotometer
(Ultrospec 3100 pro, GE Healthcare, USA)E o]-&
Stod 740 nmolA FFEE SAcIth A dxT
02 ascorbic acid (Sigma, USA)E ARE-5Fth
ABTS radical scavenging activity« AlZ&7M2t
BH79 SBEE Foto] 4(2)2 2ol WEEE
Alstedltt.

Radical scavenging activity(%) = (OD740nm of
blank - OD740nm of sample)/ OD740nm of blank
*100 A(2)

2.4 Total phenolic content

AAE FE=0e Tt antioxidant7h Z3HE 0]
Ao, HAEY FJFol wE Zolrpb Qe
phenolic content7} ZA|ot= H]&©] =T} o|=gt
O|]& phenolic contentd ¥ &73l0] FEE9]
TS 5T 5 Aok

Z+ 2282 25 5.0, 10.0 mg/mLE DMSOZ 3|4
sto] ARSIt NaCO; ESpEHLE S/ 2o
sodium carbonate® &A%l ¥, Whatman no. 2
filter paperg ©]-85t0] %A &2 sodium carbonate
£ AASIHE F&E 0.02 mLe Folin-Ciocalteu
reagent 0.01 mL, sodium carbonate E3}&4 0.06
mLE micro tubed $UT ¥ 1587 T-SAF T 1
T 35 020 mLE FYsto] YiEe & 45
E5t¥ct. ¥FEL UV-Vis Spectrophotometer
(Ultrospec 3100 pro, GE Healthcare, USA)E ©]-8-5}
o] 740 nmolA SBEE SIS G dExFeR
= gallic acidE ARE-5HCE

2.5 Reducing power

Reducing power 742 thg W02 Ao

Z+ 22822550, 10.0 mg/mLE DMSOZE 3]
Aste]  ARgSlGITh FEE 0.05 ml% sodium
phosphate buffer (pH 6.6) 050 mL, 1%
potassium ferricyanide 0.50 mLE test tube®]
Jgt F 50CAA 2087 WHSAFHS I F 10%
trichloroacetic acid 2.00 mLE Fsto] YAE
T A5de E96ith 1 ¥ A4S 0.10 mLet
0.1% ferric chloride 0.10 mLE ¥ESAIAH UV-Vis
Spectrophotometer  (Ultrospec 3100 pro, GE
Healthcare, USA)E ©]851] 700 nmelN S85=5 274
st P tiREC 2= ascorbic acidE ARSI

26 MZE =4 &

AlEZ=4de o WHos S48l

DMEM 445 ml, FBS 50 ml,
penicillin-streptomycin solution 5 ml< 2%s}9
v S A5t AlxE ik 37T, 5% CO&24
oA wjgotATt. F&52 DMEME&H-S &= slo]
12,5, 25.0, 50.0, 100 pg/mL w2 A=t

NEZE=FASHL MTT assays ©]-&sto] 431
th. 96 well plated]l Z well & 3.0x10%ell&
seedingdt®] 1¥7F 37T, 5% CO2ZZANA AZEE Hl
Fotlct. W T AS5A= 2t §| DMEM HjA|
180p%} & 3|4 A-E 20p FUot] thA] 297 |f
Fotltt. v & FEE M HSZ et § MTT
solutiong 100p¥ Adste] 4A1ZF 59 AATIAIF
t} I & MTT solutiong THA] AASH 5, DMSO
100pE Agste] Z2A3E MTTE oA 851417,
560nm SFEE &9 23k MITY &= 5745t
Aot MTTY 274 /32 NADHS| 3t vlFsi, 4
£33 M|z vl AZYEEL 4(3)Q} 2ol o
B2 B

Survival rate(%) = (ODssoum of sample/ ODssonm
of blank)*100 2](3)

2.7 Melanin 44 9xls
Melanin A4 A5 Ado&= B16F10 cell& At
L3519tk A2 #jgol= DMEM, FBS, penicillin-
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streptomycin solution® AMFSI.C ™, melanin A
A4S FEs7] 9ot e-melanocyte stimulating
hormone(e-MSH, Sigma, USAXZ AR&35tth
DMEM 470 ml FBS 25 ml]
streptomycin solution 5 ml& Zgsto] BjYdS
A zkATt. ME v 37T, 5% CO2xZo)A HiF
st 28 I4HLS DMEMENE 8ujE s}of
12.5, 25.0, 50.0, 100 pg/mL EEZ A Z3t%ch 96
well platedl] 7+ well B 5.0x 10%cell-& seedingdto]
197t 37C, 5% COEZANA AZE viFstitt. H
& F FTHL et F a-MSH7F 0.1 pg/ml 5%
& 7F DMEM HI#] 180p2t F&& 3|4 HZ 20p
FAsto] oAl 497 HiFSHRAT. vl # 405 nm &
BE ST 405 nm FEEE A"
melanin® ¥} vH]F$Ic} Melanin A4 JAs2 A
AR A4 o] AAbstiTt.

penicillin-

Melanin 43 9As%) = [1 - (OD4sam of
sample/ ODdosnm of blank)]*100 2)(4)

2.8 Nitric oxide 4 x5

Nitric oxide A4 95 AFol= RAW 264.7
cell ARSI Al ®igol= DMEM, FBS,
penicillin-streptomycin solution& AR-sI%0H,
FZURE Fsl7] Yste]  lipopolysaccharide
(Sigma, USA)E AM&3IATE Nitric oxide A4 9A
52 griess reagents ©|-8slo] &35t} Griess
reagents 1% sulfanilamide(TCI, Japan)& 5%
phosphoric acid (Junsei, Japan)°ll =91 A3} 0.1%
naphthylethylenediamine dihydrochloride (TCI,
Japan)58HZ 1 1 B[ &2 S8t A& AM8olort
DMEM 445 ml, FBS 50 ml, antibiotics 5 ml& &
goto] g Axslch A i 37T, 5%
COEANA HiFstFt. F&& 31492 DMEM&
AL FujE ko] 12.5, 25.0, 50.0, 100 pg/mL F%
2 A xstoh

96 well plated] Z+ well G 5.0x104cell&
seedingdto] 1¥7F 37C, 5% COZ70A AZE Hf
ottt v & A5AS 35T F LPS7E 1 op
g/mL H =& H7}E DMEM Hi#] 180p2} #&5& 3]
AAE 20p FUot] ThA] 2947 B st Bl &

F2E JHY A5H 100pZ 35 F griess
reagente 100p¥4 A 2|5t} 1583 F1t HESAIZ .
1 F 540 nm FFEE SHAT 540 nm FBE=
< A9 NO9| 3 B3t Nitric oxide 444
A A2 A(5)2F 2ol Attt

Nitric oxide A4 AA6(%) = [1 - (ODssonm of
sample/ ODsgonm of blank)1*100 2(5)

3. zm Y 1

3.1 DPPH radical 275

DPPHE B3 A4St A9 free radicalolH,
o|& o|gsto] st EAst=t g o]&sta
AtH15]. 714 free radical> Q12| DNA, ©d
I} AR 3FeHA EAE Fr, ol &40l
3}9] Qlo] & Aoz dHA SItH16).

3]z 2] DPPH radical scavenging activityS
H7] 9lsf 3z F5E2 3]4Isto] DPPH radical
solution®] ®¥FEAIA ZAsIAtt. dzxT FE5E9
DPPH radical scavenging activity® =43t 23}
Fig. 13} Table 13 22 235 Yot o]E &
3 #2889 %7t Z7I%o] wet DPPH radical
scavenging activityZ} &0 utet S7sl= AL &
Astairt. IzxY FEEZ 0313 mg/mLoiA
2.83£0.98%, 0.625 mg/mLAA 12.56+1.10%,
1.250 mg/mLoIA 28.28+0.34%, 2.500 mg/mLOll
A 54.11+0.16%, 5.000 mg/mLolA 94.39+0.31%
9] radical scavenging activityg R T}

o
S

7

P @ o]
=) =] S

N
o

Radical scavenging activity (%)

oﬁﬂﬂ.%%% 1

OO AP 2° 0R2aR PP 25 O

Concentration (mg/mL)

== Ascorbic acid
Mutimo cylindricus extract

Fig. 1. DPPH radical scavenging activity of Mutimo
cylindricus extract and ascorbic acid.
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Table 1. Mean and standard deviation of DPPH
radical scavenging activity of Mutimo
cylindricus extract

RSA (%) SD

0.313 mg / mL 7.67 + 0.82
0.625 mg / mL 14.44 + 0.93
1.25 mg / mL 26.83 + 0.49
25 mg / mL 68.33 + 0.27
5 mg / mL 94.39 + 0.21

o]Z 7|HkC. 2 ascorbic acid®] ECse& AAKSH 2
7 0.151 mg/mlLE YEREO™ 3JxT FEEC
ECs0& AAFSH 23} 2.040 mg/mLE WERGTE

o] A= ZAZRF 1050 Hisl Fiete= AT
APALet wwstyS w, Ishige foliacea®t
Sargassum nigrifolium TFE02 & Pl
Ho] AgAoa A+d 1089 227 T 52 ¢
A5 e AEHO].

3.2 ABTS radical 2715

ABTS 9A] H|wH QHY3t A9 free radicalol
o, DPPHES tofgt WS 53 radical &A%<
248 4 9lil, hydrophilicst EZ& oz}
hydrophobicdt E&o& A-§o] 7hsste] B thef
ok Algo] & 4= Slth

3]z ABTS radical scavenging activitys
H7] 913f JxT F5E2 3)45t0] ABTS radical
solution®] ¥HEAIA ZAsIGitt. T FE559
ABTS radical scavenging activity® =43 23
Fig. 29} Table 29 22 235 Yeglth o]& &
o, 2259 w7l 7Kg gt ABTS radical
scavenging activityZ} S=o wtgt Z7le= AL &
Adstich. dxT FEEL 0313 mg/mLoA
2.83+0.98%, 0.625 mg/mLolA 12.56+1.10%,
1.250 mg/mLolA 28.28+0.34%, 2.500 mg/mLel
A 54.11+0.16%, 5.000 mg/mLolA 94.39+0.31%
9] radical scavenging activity® E T}

o] 7|¥r2.2 ascorbic acid®] ECsp& AAISH 2
7} 0362 mg/mLE YEPEOH IxT FEE9
ECso2 AAKS A3} 2.182 mg/mLZ YERTE

o] £A= ZAXRF 10300 s A= AT
AP A7} v WSR-S W], [shige foliacea T2

ES ok 2ol AgdTolA d+d 1059 2
25 T =2 FAE eI

120

100

Radical scavenging activity (%)
(2]
o

- _allll. 5

oOPROR A2 0RO 25 ©

o

Concentration (mg/mL)

== Ascorbic acid
zzzza Mutimo cylindricus extract

Fig. 2. ABTS radical scavenging activity of Mutimo
cylindricus extract and ascorbic acid.

Table 2. Mean and standard deviation of ABTS
radical scavenging activity of Mutimo
cylindricus extract

RSA (%) SD

0.313 mg / mL 7.06 + 1.22
0.625 mg / mL 16.28 + 0.70
1.25 mg / mL 30.33 + 1.22
25 mg / mL 59.06 + 0.48
5 mg / mL 94.67 + 0.59

3.3 Total phenolic content

Ede gl EAsk= hydroxyl group<
free radical® 3871+ F40l2S Tl 58
o] Jlom, Ed¥=z9] 3hgo] F7tErE FAlstgol
S7tte A¥E  HAH17,18]. ol3t olfE
phenolic content®] & &35t FE&F9] 45t
5= 52 7 Stk

o|gst o]3=2 3|ZFH9] total phenolic content
£ SAo9e. xY FEE9 total phenolic
content® &3t A3} Table 37 22 AE YR
Atk ol B3, FEEY =7t S7Rtl Wt total
phenolic content’} %o Wt Z7lsk= AS &l
sidth. I FEEZ 025 mg/mLolA
0.021£0.018 mg/mL, 0.50 mg/mLelA4] 0.059+0.018
mg/mL, 1.00 mg/mLelAl 0.103+0.018 mg/mL9]
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total phenolic content® Bt °o|& Skl 103
mg gallic acid/g extract® UEFTE

o] £A= ZAXRF 10300 s A= A
APATe} v wstRE W, 7F =2 total phenolic
content® Ho] APATLo)A A4H 1059 Z2x7
% B2 FAE YESITHG].

Table 3. Mean and standard deviation of total phenolic
contents of Mutimo cylindricus extract

mg SD
0.25 mg / mL 0.021 + 0.018
0.50 mg / mL 0.059 + 0.018
1.00 mg / mL 0.103 + 0.018

3.4 Reducing power

Reducing powerd ¥4I} EE9  radical
quenching processes®t ##lo] Aryal Y o]F 0
g 3280 gt AFY 3¢ ABTS ¥ total
phenolic content®t F2Jm[gt JAAAE 714 o &
FAsks 54 BT 2ol foRg 20E e 22
= YEoH19L

o]ggt o] 3= I ZFH9| reducing powers &
skgict 3z $EE9] reducing powerE %
A3} Table 49 22 235 YU ol& B4,
FE8Y 57t 371l Wt Areducing power7t
e et Sk A ERlskgit. Iz &
=2 0.25 mg/mLofA 0.033+0.007 mg/mL, 0.50
mg/mLAlA 0.066+0.016 mg/mL, 1.00 mg/mLe]
A 0.138+0.016 mg/mL®] reducing powerg 2%
t}. o]& 35 134 mg ascorbic acid/g extract
E Uegt o] Al dxeY 55| ascorbic
acid®] 13.4%9 F4EE Ad AL v,
DPPHOIA 9] A3l 74%ET &4 E3=C
ABTSolA 9] ARl 16.59%Ect WA S = AT

ol

<t

Table 4. Mean and standard deviation of total phenolic
contents of Mutimo cylindricus extract

mg/mL SD
0.26 mg / mL 0.033 + 0.004
050 mg / mL 0.066 + 0.012
1.00 mg / mL 0.138 + 0.014

35 MZ =4 =4

Sz 2559 RAW 264.73} B16F10 A2
gt AlE E4L BRlstaat 12.5, 25, 50, 100 u
g/mLe = ¥g Adsio] X =4 F7 A0S U
B 2.

HE BEEL f27E 100%2 Bk o Table
59} 22 AFE YERZOH RAW 264794 &
E 5Z4 100%0]/d9] &S B, B1I6F109
AE 25 pg/mlol99 BE koA 100%C]AHe] A3
£8& HJHTable 6).

Table 5. Mean and standard deviation of cell
viability of B16F10 and Raw 264.7 cell
with Mutimo cylindricus extract

B16F10 Cell viability (%) SD
12.5 ug/mL 100.14 + 1.27
25.0 ug/mL 100.98 + 2.50
50.0 wg/mL 106.19 + 3.97
100 ug/mL 123.21 + 3.39
Row 2647 Cell viability SD

(%)
12.5 ug/mL 101.76 + 1.50
25.0 ug/mL 99.31 + 2.77
50.0 ug/mL 101.48 + 1.72
100 ug/mL 103.16 + 1.80

3.6 Melanin ¥4 xS

3z 2£E9] BI6F10 A2l thgt melanin
A JA5S ERlstar A}t 12.5, 25, 50, 100 pg/mL
9] =% HE A3l melanin B4 AL e
At JRFOZAME arbutin® 5L B2 A
Sto] melanin A4 A= HERASITH

Melanin 34 A2 melanocyte- stimulating
hormone A&+ 100%2 29t W] Table 63+ Z
2 A3E Yerfglon BI6F109141E 100 pg/mL
LA 81.56%2] melanin A4S 2ot shd of
2702 A8t arbutin® A% 100 gg/mL 5L
A 78.23%%] melanin AS Bt £ FzIAY F
ZE-2 arbutin® 89.29% HE2 melanin A4 A
5= AU ok

o| &X& Undaria pinnatifida®} Ecklonia cava
o disf S AT AFPATFL} H|WstHS o,
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WAL ]% et ou, U pinnatifida®t E.
cavas ¥ AESHS Ho SPFE0EA FAYS

7Fs/g°l &HH201.

Table 6. Mean and standard deviation of melanin
inhibitory activity of Mutimo cylindricus
extract

Melanin inhibitory

activity (%) SD
12.5 ug/mL 2.06 * 2.94
25.0 ug/mL 7.7 + 2.1
50.0 ug/mL 1151 + 258
100 wg/mL 19.44 * 3.08

3.7 Nitric oxide 44 AXis

Jzxd 2E5EY Raw 264.7 A2 i3t nitric
oxide 84 AAls-S gRlstaLA}t 12.5, 25, 50, 100 x
g/mL9 = ¥& AF3}to] nitric oxide B4 AAls
< YERfSIt

Nitric oxide 234 A2 lipopolysaccharide
AT 100%2 HFZ W Table 73 22 23S
UERHACH, Raw 264.7914% 100 pg/mL sl
A 56.41%9] nitric oxide A4 JA = Eth

o] A= AZF 9%l Hisl TS A AP
Aot HwWotRE o, 3MAE =2 total phenolic
content® Ho] 9%9 ZXHF 5 H|1E 2 FAE

et AeH21].

Table 7. Mean and standard deviation of nitric
oxide inhibitory activity of Mutimo
cylindricus extract

Nitric oxide inhibitory

activity (%) SD

12.5 ug/mL 5.47 + 2.01

25.0 ug/mL 13.87 + 1.79

50.0 wg/mL 28.42 + 3.37

100 ug/mL 56.41 + 1.12
4 ZE

7| 8 L A§oT AGHL BEelLel FYE

=29 7Ms4e 4FH B 96 Hxeng §

ABks, G, vl Bl o) moph
DPPHE 53 G4Ishs 2% 23, 3222 328

2 2.040 mg/mLY ECspZ E ATt

ABTSE &%t H4sks &4 4%, dzoT 55
L 2.182 mg/mL9| ECso& HTh

Total phenolic content &4 A3}, 3zxE &
E2 103 mg gallic acid/g extracto] dFdk= total
phenolic content® ot 9l2H, reducing
power 74 A3} 134 mg ascorbic acid/g extract
o g5t reducing powers 7HAIL UYLt

AN 2SS AMEE RAW 264.7 AlZ2}F B16F10
AlE 25 A sEHA0NA fFout NEs4dS B
o[ oottt

BIGF10 NZE =35t niis =4 Ayl dxdw
FEEL2 arbutin®] 89.29% FE=9] melanin A4 <
As= AU o 73t n|ws-2 Hof v 9}78*%
S 89 7S EHAlth

RAW 264.7 AZE B3¢t s &4 23, sz
T FEE2 100 pg/mLAA 56.31% BZEQ] nitric
oxide A4 AA5S e

ojet 2 ANE TS & o IxYT FEEZ

w2 YAS5S AUL glow, ge phenolic
content® dhesty k. o3t  IASReTt

phenolic content= A|Z W ROS A4 JAE S3t
e g3 9 FARIANE YERE Ao g HQlt o
g OlRE T FE2E2 Y 4 PP 7K

S A=A A 7RsAdol ATt
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