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Figure 1. Mechanism of Inflammation.
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T Adgste 9F FE fFAd W T8I TS e HAd REAR
g A Ao, HAE 95 Ba3 #de] zlom, a9 AfobAx

o ZHAFAAEANA s|LdFE2 Y A 3 A (HAS; hyaluronan shynthase)oll
ola) A E M), wEA HAE HAS-13 HAS-27F @A, A9
HA= HAS-37F d3tvhal e A itk HAS-2= A g4AZAM 714
o]l FA %1 Akt signaling pathway$} v E Al &4 31 ekal 2 7] 1} o} Al (mito
gen—activated protein kinase)oll <3 @& @o] ZAF 4N, HAS A+
T Ta" dA B g5 5y Aske] A T shupeolus. Ik, ZhE
AZzAM Ax H= SYAEI TS T8 95 o= ofFolxd
(AQP; aquaporins)7} EAst=d o5 AQP37}F & Ho] At AQP3<]
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Moisture content |

Figure 2. Mechanism of moisturizing related factors.
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5o Ho| el EAst= Y= ofF Aol A WE HAFEHE As
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o 938 94z gy, R AT g x4 EE= AXY &S W
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A3} whgo] doju} =37 =(DOPA quinone)S 713 56-U) 3 =EA Q= (56-
55) A9, WA, FHFQOID, Wb AEeIA FA AFFEE Wb TN 3
714, §}357’U/735ﬁ§/X/ 41(3), pp.169~177.
56) oFRH0IT), 4 Aol el }E F ALRALS o &F v B
g}:}/aﬁﬂ /HA}UL#{: L
57) AAA, B3, 3, o|n A (2015), AR5 HEAL A 2 Tyrosinase A3 &4, ¥
otelsl %] 46(1), pp.1~b.

58) D'Mello. S. A, Finlay. G. ], Baguley. B. C and Askarian-Amiri. M. E(2016), Signaling
Pathways in Melanogenesis Intemational Jourmal of Molecular Sciences, 17(7), p.1144.

o,

92 FE5 A,

59) A, HEF(2011), A FEE9 itstgdy 9w g3 FarekgFE 5 19(6),
pp.472~477.
60) HaW, Fet3], 0]2A(2022), Melanin WA AR oA EHE 53¢ Mangifera indica L.

Peel®] v g3} A o/ HJE- A3+ 5 <) 50(1), pp.31~39.

_14_
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A xR ElZA|vobA] #yd 9 A(TRP-1; tyrosinase-related protein—1),
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Figure 3. Mechanism of melanin synthesis in melanosomes.
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Figure 4. Mechanism of wrinkle-related factors.
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St vH(Dioscorea bulbifera)
st vk vt (Dioscoreaceae)dl 43 A8 & 5 o To= dujn}
Fuk T o]FoRE 4HA At YA = EF, ofxzgdt, JAE, v knt
o, ZFRYol HEY T F2 ofdt] % oo} Fol d FEEH
w80, -glibekel A= 2017 FE A, b, Al Al 5 w el
A A AuE ] AZE A5 FER FERLL U, shente] 542
oA A= vk 2 | 35
YEA 710 49 viE mA FEstnm AQuirt fga el = e 1%
72 A7 Absste wwd FEge] Bk (Figure 5)
stEm7l FaElde FEA v tdAe dE AEEAN, suddAe
oFg¥ Agow FE AREHM I Qolitale Ekd wel wwp Awl,
Fanp som vggetA ErEel dow dAA7EA °F 65001 Fo whi 2
Eo] HAHAJY. Fgom F2 AMEEH= whi= FwkH(Dioscorea japonica T
hunb), P AH(mEe] HSh) Folw Agowm= Au) F

hyva Turcz), &< VH(D. bulbifera L.) S°] = AuEi A}, vy} 2 &

ofN

ol #Avk(D. polystac

o= ¥EFHoz ol =Z ~(amylose), = (cholin), A3 (saponin), 74! (muci

n), °F=2X4d(arginine), Tt} 2~ A (diosgenin)s 9] °F&AES sHFata

FAe dd AR @ (glycoprotein) YEF 02 FHAo] ow Wy
st} H7ls EA4s AT &3 Sol a3 Az dEA Jomsd)
npo] oFg AR F &1}el olZ A (arginine) AlA|o] BE ELo] ¥
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Evidence-Based Complementary and Alternative Medicine, pp.1~10.
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g3l 873 <], 37(4), pp.354~362.
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Nutrition, 17(2), pp.20~22.

_20_



2T},

s A s

=
= 2] &

] o
=

zZ

)

3} o

I 5 FAvk(teroidal saponin)Ql T 2 22l (dioscin)¥ Y

M

4
ojo

i~
-~

.
file)

o
o

=
e
ﬂv.o

~
;.OO

21 T}5),

10w delA

1
T

o

Lol
b5

=

el

0

)A
B

behe ) 2 A oAl A

s

ki3

70% ol §k& ol A

ol
=

b

H

e

=

AREHA|, v A 2

Sl

224

2]

of 3=

—_
o

o
o
ol
S
ol
Ton
ol

2]
—_

wlu gk of

=

i BaEoA T,

e gul o

o] wiEolA T,

o
—_
)A
ﬂv.o
=K
e
n_mo
"
Tor
o
o
eyl
Mo
Hip
—_
=8
=
=
Mo
O
0
0 0
=
IR
o
do &
)
wo 9
N ~o
ey
_9
{fr o
7
R
_Rr
T
i
L.o ~o
N O
- Mo
T .
e o
pale
<
o0

w9}

=
T

10}-(2017),

o<l

8435, 43(4), pp.337~347.

71831977,

7

<7
2/

’

W) 3

o)

(2013), #FvH(Discorea japonica) %%

19(3), pp.509~515.

vy
=2

&=, AFA, £38(2009), vH(Dioscorea batatas Decne)®] T,

7V, ] &g 388 %), 37(2), pp.133~139.

3
3

_2‘]_



_22_



o4 ALEF Ak B AR Bel ofefsh §oj2 MW 919

Table 1. Definition of abbreviation.

Terms English content
. Dioscorea bulbifera R
Air potato fruit st& v
Discorea bulbifera fruit o
DFD hot distilled water stevl A FEE
extract
Discorea bulbifera fruit | =y o ==
DFE 70% EtOH extract sharh 70% cldte F5=
TA Tannic acid Bt e] 57 e
Folin reagent | Folin—ciocalteu reagent | =% A] <k
pppr | 1o dibhenyl - 2pievl | g gols 240l ALgaHs Ao
2,2~ Azino-bis .
ABTS (3 - ethylbenzothia-zolin | ABTS &Aool A&3= A<
e - 6-sulfonic acid)
Na2C03 Sodium carbonate AU EE
Potassium LA} 5L o] BEAL 7L 2
K25208 peroxodisulfate Fpakstel abd ¥
EGCG (-)-Epigallocatechin | ol 9] Z 2 7}H 71 2 o] E,
gallate =xFEE9 ZYAE dF
L-DOPA L-3,4-dihydroxy-pheny | ®etd A3t 7 2ol A tyrosine]
l-alanine tyrosinase® FHuj ¥ o] 4tslE = B3
dulbecco’s modified
DMEM eagle medium Rk
FBS Fetal bovine serum A A 2 FA
Aardel A A<
P/S Penicillin/streptomycin | RE =28 79 A oA 2
JFgeAAT, agSEd T gA
1 e = B
Trypsin Trypsin ;] 3& 2 2 A R E e du
dulbecco’s _
DPBS Phosphate-Buffered A giele] A% A3y 72 2 A
Saline
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3-[4,5-dimethylthiazol-
MTT 2-yl]-2 5-diphenyltetraz
olium bromide
DMSO Dimethyl Sulfoxide ME &4 5= 9%
LPS lipopolysaccharide A A
_ alpha-melanocyte oryl T o2l s o m
a-MSH stimulating hormone A3t e Al A e
HA hyaluronic acid Bl FE YoM =
Electron donating Pt
DPPH assay abilities AAF 5
RAW 264.7 mouse macrophage cell | o2 A ¥
B16-F10 melanoma cell d g} mml A 32
Human, Adult, low
Calcium, High o F 2] & A st
HaCaT Temperature (human Adrel AEE AE
keratinocyte)
driagaet Fdaid 93|
formazan formazan HEZHEZE 945 d9AA 44L& aF
A A E
NO nitric oxide e
NaNO2 Sodium nitrite ol AAUYE F
RA retinoic acid HEFY Al19] AMALE
elastase elastase del~8 dmzade Bisls a4
collagenase collagenase Fehale] HElolE AFS BE 84
CaCl2 Calcium chloride AsldE
TAE tannic acid equivalent | B4 2@k
Con control o) &=+
SD standard deviation x=d3

2. Ad A=m

B Ao A3 d=vH(Dioscorea bulbifera fruit)s= =
2F A @AA T e A et er, AFH &

ol M AE-a sl

Nee B oA
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3. AleF & 717

1) Alef

ZodE stEF =4S 98] AF83F Tannic acid % Folin—ciocalteu reagent
(Folin)Al ¢F 3} &4tst 545 918l AF-83F ascorbic acid, 1-1 - diphenyl - 2-pic
rylhydrazyl (DPPH), 2,2’-Azino-bis (3 - ethylbenzothia-zoline - 6-sulfonic aci
d) (ABTS) 52 Sigma Chemical Co. (St. Louis, MO, USA)ol A T3 <
™ Na,COs (Sodium carbonate), K>S:;Og (Potassium Peroxodisulfate)= Kant
o Chemical CO. (Chuo—ku, Tokyo, Japan)ollA TF3sle] Ado ALE3}S
w3 T A" 524 A3 €4 SAH dx2ao®2 ARE-3SH (-)-Epigallocatec
hin gallate (EGCG)S}t Elastase from porcine pancreas, N - Succinyl - Ala -
Ala - Ala - p—nitroanilide, Collagenase from Clostridium histolyticum, 4 - Phe
nylazobenzyloxycarbonyl - Pro - Leu - Gly - Pro-D - Arg-trifluoroacetate salt,
v #BEl g4 A A FAH A& Tyrosinase from mushroom, L-34
-dihydroxy-phenyl-alanine (L-DOPA) &+ Sigma Chemical Co. (St. Louis,
MO, USA)olA 4 sto] AR-E-3ESl

FAT A4S 98 AHEE dAAE RAW 2647 (KCLB40071)2 =i Al 3
23 (Jongno—gu, Seoul, Korea)ollA], m¥] =4S 93] AF8%¥ melanoma
M2 B16-F10 (TIB-71)2 ATCC (Manassas, Virginia, USA)| 4], Human
keratinocyte?! HaCaT2 Aol (Seowon-gu, Chungju, Korea)oll 4] <
ol Abgskitt. 2 AlE s Z Q3 dulbecco’s modified eagle medium
(DMEM), Fetal bovine serum (FBS), Penicillin/streptomycin< Thermo scie
ntific hyclone™ (Logan, UT, USA)S A}€3t9 3, Trypsin®} dulbecco’s Pho
sphate-Buffered Saline (DPBS) GenDEPOT (Barker, TX, USA)& o] &3}
Ak AMXE 54 HIFE 98] AFE-3$E 3-[4,5-dimethylthiazol-2-y1]-2,5-diphen

yltetrazolium bromide (MTT) % Dimethyl Sulfoxide (DMSO), LPS, Griess
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reagent, a-MSH 5 Sigma Chemical Co. (St. Louis, MO, USA)dlA] %]
slo] A3t E3F hyaluronic acid A #S =437 98] Hyaluronan
Quantikine ELISA kit (DHYALO)+ R&D Systems, Inc. (Minneapolis, MN,
USA)S o] &3] 453t

2) 7171

A& o] AgH 7]7]= Vortex (Scientific Industries Inc., USA), Rotary
vacuum evaporator (EYELA, Japan), Freeze drier (ILShin BioBase Co.,
Korea), CO, incubator (Pantasonic Healthcare Co, Japan), Centrifuge
(Hanil Scientific Inc., Korea), Micro refrigerated centrifuge (Hanil
Scientific Inc., Korea), Microplate reader (BMG LABTECH, USA)E A}-&
&k 3t
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(Distilled water, 100°C, 3h) (70% ethanol, room temperature, 24h)
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Figure 6. Schematic diagram of extraction from Discorea bulbifera fruit.
DFD : Discorea bulbifera fruit hot distilled water extract
DFE : Discorea bulbifera fruit 70% EtOH extract
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88) Singleton. V. L, Orthofer. R, Lamuela-Raventos. R. M(1999), Analysis of total phenols
and other oxidation substrates and antioxidants by means of Folin-Ciocalteu reagent,
Methods Enzymol, 299, pp.152~178.

89) Blois. M. S(1958), Antioxidant determinations by the use or a stable free radical,
Nature, 181, pp.1199 ~1200.
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90) Roberta. R, Nicoletta. P, Anna. P, Ananth. P, Min. Y and Catherine. R. E(1999), Anti—-
oxidant activity applying an improved ABTS radical cation decolorization assay, Free
Raddical Biology & Medicine, 26(9-10), pp.1231~1237.

91) Carmichael. ], DeGraff. W. G, Gazdar. A. F, Minna. J. D and Mitchell. J. B(1987),
Evaluation of a Tetrazolium-based Semiautomated Colorimetric Assay: Assessment of
Chemosensitivity Testing, Cancer Research, 47(4), pp.936~942.
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92) Green. L. C, Wagner. D. A, Glogowski. J, Skipper. P. L, Wishnok. J. S and
Tannenbaum. S. R(1982), Analysis of Nitrate, Nitrite, and [15N] Nitrate in Biological
Fluids, Analytical Biochemistry, 126(1), pp.131~138.
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oX,
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7 BEE A A

7F. HA A& 54

Keratinocyte?! HaCaT AXE 2x10° cells/well 4 6 well platec]l &5
ANA AE v =4 A (B7C, 5% COy) incubatorol A 3FF HoF HZHA
Atk A xS 2 E retinoic acid (RA)E AFE3lA o, AlEE &4
(50, 100, 500, 1,000 pg/mh=E A ste] 24xzF F7F widat At 1.5 ml]
FEde FHstel YAEE 13,200 rpm, 5%)3FL 1 mle AFASF] Ao
AHEEFA T 232 Hyaluronan Quantikine ELISA KitE Al ZAF9] manual
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nju] A8 =435 7] 98] mushroom 2 tyrosinase A& &A1 S Yagi
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i 37CANA 1021 REEAIH T whgo] 4 H A% DOPA chrome
492 nme FF =AM A& oM tyrosinase A FAHAEE A E &N

ArhE D FAskEe FRE WEL00R AWNEe Je

93) Yagi. A, Kanbara. T and Morinobu. N(1987), Inhibition of Mushroom-Tyrosinase by
Aloe extract, Planta Medica, 53(6), pp.5b15~517.
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100 mm cell culture disholl 1x10° cells/well2 3 4% melanoma cell$]
B16-F10 Alx& #F3 F Bzt 2 F2& 9 37C, 5% CO,
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94) Hosoi. J, Abe. E, Suda. T and Kuroki. T(1985), Regulation of Melanin Synthesis of B16
Mouse Melanoma Cells by 1la, 25-dihydroxyvitamin D3 and Retinoic Acid, Cancer
Research, 45(4), pp.1474~1478.
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TE M 235 dolrn 7] #1859 Winsch E % Heidrich HG2] %)
of ¢JAste] collagenase A3 &A4S S435k3th pH 759 0.1 M tris-HCI
buffero]l 4 mM<e] CaClE 7}sle] buffer solutione #|Z3] A&l AF-&35}
pia=s Al 50 pl® 01 M trissHCI  buffer 250
4-phenylazobenzyloxyarbonyl- Pro-Leu-Gly-Pro-D-Arg (0.3 mg/mDE
ol 250 ul¢] 7]& < Collagenase from Clostridium histolyticum (0.2
mg/mDE ¢ 75 plo] A4S AR HUEa 208 Bk Ao ub
S A AT o]F wreS AAAT|7] 98] 6% citric acid 250 ulE H7letH L
™ 15 mle] ethyl acetateE 7}st H 320 nmolA F3= SAHS HAASA
t}. Collagenase A3 SH4== A5 S99 H7M+ 2 B3N 3%

MR8 (%)% ATe YRR,

95) Cannell. R. J, Kellam. S. J, Owasianka. A. M and Walker. J. M(1988), Results of a
Large Scale Screen of Microalgae for the Production of Protease Inhibitors, Planta
Medica, 54(1), pp.10~14.

96) Wunsch. E and Heidrich H. G(1963), Zur quantitativen bestimmung der kollagenase,
Hoppe-Seylers Z. Physiol. Biological Chemistry, 333, pp.149~151.
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Table 2. Yield of extracts in hot distilled water and 70% EtOH extracts from

Yield (%)

Dioscorea bulpifera fruit

Sample Weight (g) Powder (g)
DFD 80 8.7 10.88
DFE 80 12.05 15.06

DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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97) vrd 7], 1A (2016), HF(Zyziphus jujuba) FE5E AE5A Tl W i3t &4, g4
YA E 51 %] 29(5), pp.539~546.

98) vk, o]X¢H(2020), A FEE 4t I 2 v 75, FHFIHE=LX, 10(7)
pp.249 ~ 256.

99) freks], o]Q1H(2024), 2.3 FEES IddAT %2 BHG &% AT, qFHYE-YFFGY

=/, 52(1), pp.15~23.
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Table 3. Total polyphenol contests on hot distilled water and 70% EtOH extracts

from Dioscorea bulbifera fruit

Total phenolic content

Sample (mg TAE/100 g)
DFD 114.35 + 0.82
DFE 107.76 + 0.80

DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C
DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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101) o9, FUA(2019), A FE2E9 dikst a7 2 FFaAe 8, o/ E Y
#3t=x] 17(1), pp.69~80.

102) A4S, 234, ddA, o|xF(2021), AF Al7] E FF Svo] wE AP Fs)
9 754 3E 24, Y FH IR, 110(2), pp.254~265.
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Figure 7. Electron donating ability of Dioscorea bulbifera fruit extracts.

Results of data were mean £ SD of three independent measurement and expressed in
different alphabet letters by one-way ANOVA (p<.05), (a>b>c>d>e>f>g>h>i>j>k).

O Ascorbic acid

0 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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103) AW, ¥H25(2011), In Vitro &4bsks SAWl sk 54 43 M43 Azl of
A G Ak nF, 5 F Y $FERE A/, 40(7), pp.1053~1062.

104) £.317(2022), 71 E% &= Rl we 4t 24 2 d9S 2, g7 EHY/
=819/ %/, 39(6), pp.875~883.
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Figure 8. ABTS radical scavenging ability of Dioscorea bulbifera fruit extracts.

Results of data were mean £ SD of three independent measurement and expressed in
different alphabet letters by one-way ANOVA (p<.05), (a>b>c>d>e>f>g>h>i>j).

O Ascorbic acid

0 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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Figure 9. Cell viability of hot water and 70% EtOH extracts from Dioscorea
bulbifera fruit on RAW 264.7 cells.

Culturing the RAW 264.7 cells (1.5%10" cells/well) for 24 h, they were treated with 5,
10, 50, 100, 500, 1,000 pg/ml of extracted DFD and DFE for 24 h. Then, it was

performed using the MTT assay. Results of all experiments are mean+SD from triplicate
experiments (Significant as compared to control).

Con (Control): Extract-free group to RAW 264.7 cells

0 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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106) Fedo}, olAwW  H&2A(2020), A (Syzygium aromaticum) NES FEHE IFY &}
[z “Q‘Jvl5}7/ 873/ %], 37(3), pp.429~437.

107) 98, o942 (2024), WFUF Mo FEEQ B2e 2 I95 a5, yegr/sesx,
20(1), pp.35~44.
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Figure 10. Inhibitory effects of extracts from Dioscorea bulbifera fruit on NO
production in LPS-induced RAW 264.7 cells.

RAW 264.7 cells (4x10° cells/well) were pretreated with LPS (10 pg/ml) for 2 h.
Dioscorea bulbifera at an appropriate concentration (50, 100 and 500 pg/ml) for 24 h. NO
production was determined in culture supernatant by griess reagent. Results are means =*
SD from triplicate experiments. (**p<.0l1 vs LPS alone-treated group).

0O DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C
B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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Figure 11. Cell viability of hot water and 70% EtOH extracts from Dioscorea
bulbifera fruit on HaCaT cells.

Culturing the HaCaT cells (1x10? cells/well) for 24 h, they were treated with 5, 10, 50,
100, 500, 1,000 pg/ml of extracted DFD and DFE for 24 h. Then, it was performed using

the MTT assay. Results of all experiments are means*SD from triplicate experiments
(Significant as compared to control).

Con (Control): Extract-free group to HaCaT cells

00 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH

O RA : Retinoic acid
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Figure 12. Effects of extracts from Dioscorea bulbifera fruit on HA production
in HaCaT cells.
After culturing HaCaT cells (2x10° cells/well) for 24 h, RA and Dioscorea bulbifera at
an appropriate concentration (50, 100, 500 and 1,000 pg/ml) for 24 h. HA production was
determined in culture supernatant by HA ELISA Kit. Results are means * SD from

triplicate experiments. (¥*p<.01, **%p<.001 vs Non treated group).

0O DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C
B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
O RA : Retinoic acid
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Figure 13. Tyrosinase inhibition activity of Dioscorea bulbifera fruit extracts.

Results of data were mean + SD of three independent measurement and expressed in
different alphabet letters by one-way ANOVA (p<.05), (a>b>c>d>e>f>g>h>i>)).

O Ascorbic acid

0 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH

_52_



2) AlE AELEMTT assay) =4

stevk £dvl @4 % 70% EtOH F&&°] v §34&5 AM3E FEodA

ZAet7] A8 =" =5, 10, 50, 100, 500, 1,000 ng/mh= 2+ F

|
e
i
o
J

A Z melanoma B16-F10 Al Eo] @ dle] MTT assay® A o] wx]# &
v TS gJAAH. steErt 9] €4 %2 70% EtOH FEE o
MTT assay 54 23+ Figure 149} #Zo] YElwtt} stevl £Ew E

2 70% EtOH %22 B16-F10 A2l A€ 1000 pg/ml 5%l 22
92.59%, 97.36% =
g RfFQome dbul &9 FZEL AY 540 gee U

[e)
=
Wtttk wepA ol xeg Mx AFelA+= 100, 500, 1,000 pug/ml F%

e 5% 7oA F FEE BT 0% olde] AE A

_53_



120

ODFD mDFE
166 — <

@®
=
L
|

=3
T
|
|
|
|
|
|

Cell viabillity (%4)
2
!
|
|
|
|
|
|

L
o
L
|

Con 5 16 50 100 500 1,000
Concentration {pg/mil)

Figure 14. Cell viability of hot water and 70% EtOH extracts from Dioscorea
bulpifera fruit on B16-F10 cells

Culturing the B16-F10 cells (1x10* cells/well) for 24 h, they were treated with 5, 10,
50, 100, 500, 1,000 ug/ml of extracted DFD and DFE for 24 h. Then, it was performed
using the MTT assay. Results of all experiments are means*SD from ftriplicate
experiments (Significant as compared to control).

Con (Control): Extract-free group to B16-F10 cells

00 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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Figure 15. Inhibitory effects of extracts from Dioscorea bulbifera fruit on melanin
contents in a—-MSH induced B16-F10 cells.

B16-F10 cells (1x10° cells/well) were pretreated with a-MSH (1 ug/ml) for 2 h.
Dioscorea bulbifera at an appropriate concentration (100, 500 and 1,000 pg/ml) for 24 h.
Melanin contents was measured using a pellet by 1 N NaOH solution including 10%
DMSO. Results are means + SD from triplicate experiments. (xp<.05, **p<.01, *#*p<.001
vs a-MSH alone-treated group).

O DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C
B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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Figure 16. Elastase inhibition activity of Dioscorea bulbifera fruit extracts.

Results of data were mean £ SD of three independent measurement and expressed in
different alphabet letters by one-way ANOVA (p<.05), (a>b>c>d>e>f).

O EGCG: Epigallocathechin Gallate

0 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH

_58_



2) Collagenase A3 &4 =A
w3to] gEHel Yl AejAde ROSE XA FES HAAIE F
A

gollol = Ehe) WS HAA 3, We] FREUA FAL 3

5} T}HI5)116),

stent Aol A 2 70% EtOH F=&5 7 sX=¥ (5 10, 50, 100,

Al S Bow, HA w5 pg/mldlAE 741%S vERRS o,
A F7VetE FA4 gle] A w&E 7Eel 1,000 pg/mlolAl 12.11%¢] &3}

g vehlel BE Prle] M%d B4 AW ez FAHth sEv

Ldv 70% EtOH F=&2 500 ug/ml olake] Fmoxe &4& HolA
oo, 500 ng/ml % 1,000 pg/ml F=elA 27k 2.10%, 12.82%2] # 3
45 Fdstdrh ol Fd stuvt E9e R PIFH dhEvh S0
A5 FEE2 Ad EHE PR oM, 70% EtOH FE=2 dgkoA A
& A7F vEbE Ae sk

AR, Z2AGA(2023), A ¥ 2Z(Delphinium

) = o 1
'}, FdF, I F5 ALY 94 2 BI3HL 29, dF



120

-

;’3 BEGCG oDFD BDFE

o 100

s & ®
g 80 ]

= _

= 66 1

o1

-

2 40

g

£ 20 H . . b aba
brd e e

— f

5 8 _l L] —.l L) -’I L] —l L] .—L L .._

th
ot
-
th
[

160 560 1,860
Concentration (ug/ml)

Figure 17. Collagenase inhibition activity of Dioscorea bulbifera fruit extracts

Results of data were mean £ SD of three independent measurement and expressed in
different alphabet letters by one-way ANOVA (p<0.05), (a>b>c>d>e>f).

O EGCG: Epigallocathechin Gallate

0 DFD: Discorea bulbifera fruit extracted with hot distilled water at 100C

B DFE: Dioscorea bulbifera fruit extracted with 70% EtOH
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ABSTRACT

Study on the physiological activity of Dioscorea

bulbifera extract as a cosmetic material

Ji Yeun Kim
Department of Beauty Industry

Graduate School of Sungshin University

Recently, the number of modern consumers using cosmetics to
maintain healthy and beautiful skin is increasing regardless of gender
and age, and the level of knowledge about cosmetic ingredients is also
increasing. Due to this influence, research on material development based
on scientific evidence 1is being actively conducted in the cosmetics
market, focusing on natural ingredients rather than chemical ingredients.
A physiological activity study was conducted using Korea's indigenous
Dioscorea bulbifera to confirm its efficacy as a new cosmetic functional
material.

In this study, the peeled fruit of Dioscorea bulbifera was extracted
using hot distilled water (DFD) and 70% EtOH (DFE), and the efficacy
of antioxidant, anti-inflammatory, moisturizing improvement, whitening,

and wrinkle improvement was verified using the extract obtained in this
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way.

First, the results of measurement showed that the total
polyphenol contents DFD and DFE was 114.35 + 0.82 mg TAE /100 g
and 10776 £ 080 mg TAE /100 g, respectively. To verify the
antioxidant efficacy of DFD and DFE, 1-1-diphenyl-2-picrylhydrazyl
(DPPH) radical scavenging activity and 2,2'-azino-bis (3 - ethylbenzothia
zoline - 6-sulfonic acid) (ABTS) radical scavenging activity were
confirmed. As a result, the DPPH radical scavenging activity of DFD
and DFE was 66.15% and 71.78%, respectively, at a concentration of
1,000 pg/ml, and the ABTS radical scavenging activity of both extracts
was more than 90% at a concentration of 500 pg/ml. Therefore, it was
confirmed that DFD and DFE have antioxidant power.

Second, an experiment was conducted to check cell viability by
treating RAW 264.7 cells, which are macrophages, with DFD and DFE.
As a result, a cell viability over 90% was confirmed at a concentration
of 500 pg/ml. Based on these results, the subsequent anti-inflammatory
experiment using RAW 264.7 cells was conducted in a section where the
cell wviability was over 90%. To measure anti-inflammatory activity,
RAW 264.7 cells were treated with lipopolysaccharide (LPS) to induce
nitric oxide (NO) production and then an inhibitory activity experiment
was performed. As a result, the DFE was confirmed to have an
inhibitory effect of 23.63% at a concentration of 500 pg/ml compared to
the LPS-only treatment group. On the other hand, DFD did not have an
NO production inhibition effect. Therefore, it was confirmed that the

DFE has higher utility value.
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Third, as a result of checking the cell viability by treating
HaCaT cells, which are keratinocytes, with DFD and DFE, a cell
viability over 90% was confirmed at a concentration of 1,000 pg/ml.
Afterwards, the moisturizing improvement experiment using HaCaT cells
was conducted in the section where the cell viability was over 90%. To
confirm the improvement in moisturizing, the amount of hyaluronic acid
(HA) production was checked. As a result, the amount of HA production
was confirmed to be 10.59% and 15.66%, respectively, at the final
concentration of 1,000 pg/ml when treated with DFD and DFE compared
to the untreated group.

Fourth, as a result of measuring tyrosinase inhibitory activity to
confirm whitening activity, DFD and DFE showed inhibitory activities of
11.30% and 17.02%, respectively, at a concentration of 1,000 ug/ml.
Afterwards, the cell viability was confirmed through MTT assay using
melanoma cells B16-F10, and the cell viability was shown to be over
90% at a concentration of 1,000 pg/ml, so after the melanin content
experiments were conducted in the section where the cell viability was
over 90%. DFD and DFE showed 17.64% and 7.48% melanin production
inhibitory activity at a concentration of 1,000 pg/ml, respectively,
compared to the a-MSH -only treatment group.

Fifth, to confirm the wrinkle improvement efficacy, elastase and
collagenase inhibitory activities were measured. As a result of measuring
elastase inhibitory activity, DFD and DFE at a concentration of 1,000 n
g/ml showed inhibition 13.13% and 11.48%, respectively, and the

collagenase inhibitory activity was also 12.11% and 12.82%, respectively,
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at a same concentration.

Based on these results, Dioscorea bulbifera extract was confirmed
to have anti-inflammatory, moisturizing, whitening, and wrinkle-improving
activities, confirming its potential for use in developing new natural
materials, and these results are expected to serve as basic data for

application in various fields using Dioscorea bulbifera material.
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