J. Soc. Cosmet. Sci. Korea
Vol. 50, No. 2, June 2024, 131-141

pISSN 1226-2587
eISSN 2288-9507
http://dx.doi.org/10.15230/SCSK.2024.50.2.131

H =
= 295

0|(Oryza sativa cv. Heugjinmi) £E&229| o

=
.

o gkl el
“4%@44&

(202419 49 259 <, 20249 6Y 17%_‘ 5%
Anti-oxidant and Whitening Effects of Oryza sativa cv. Heugjinmi Extracts

Ju Seong Lee' and Eun Young Choi't

Department of Cosmecceutical Science, Daegu Hanny University, 285-10,
Eobongji-gil, Gyeongsan-si, Gyeongsangbuk-do 38578, Korea
(Received April 25, 2024; Revised June 17, 2024; Accepted June 18, 2024)

8 ¢ B AFoxE= SRu|(Onyza sativa cv. Heugjinmi) FEES o]-831o] 45t A oy 3 7]54
SR AYRAY B P HS AT FA L o] B QB EHS HAstA 1
SAF &4, FRAP, 28, xanthine oxidase A 3l] &4, elastase#] 3l &Aoo A o =1}t A &4 -% e
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Abstract: In this study, the efficacy of antioxidant and whitening factors was analyzed in order to verify the possibility
of use as functional cosmetic materials related to antioxidant and whitening by using the extract of Oryza sativa cv. Heugjinmi.
As a result, SOD-like activity, FRAP, reducing power, xanthine oxidase inhibitory activity, and elastase inhibitory activity
were similar to those of the control group. Tyrosinase inhibitory activity had no effect in hydrothermal extract and 59%
inhibitory activity in ethanol extract. Ethanol extract was found to inhibit cellular tyrosinase inhibitory activity and melanin
biosynthesis at concentrations of 25, 50, and 100 xg/mL, which will not affect survival in the B16F10 cell line. In addition,
the results of confirming the mRNA expression of tyrosinase, TRP-1, and TRP-2 showed inhibition rates of 37%, 51%,
and 34%, respectively, at the highest concentration of 100 ug/mL. Therefore, it is believed that O. sativa extract has potential
to be utilized as a functional cosmetic material related to antioxidant and whitening.
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o = ]%1 J(Korea)of| A Algto} ARG5S © Figure 1
o wlow 2asgick SAn 2ERO| AR B
et g;gu] 300 goll 6 L] Buj YolH FE54k 5
4 FZE(0. sativa cv. Heugjinmi water extract,
OSW)& 99 Co] DLW oJA] 3 h E2t 3 3] ukEale] =
319131, B410| 70% ethanol F£EE(O0. sativa cv. Heug]mml
cthanol extract, OSE)S- A0 24 h 3 3] wkEsioic) 7+
FENS JTK(No. 20 filter paper, Hyundai micro Co.,
Ltd., Korea)2 o3t & 5= F4 Axslo] £ A5E
siSolo] Alglo] ALGSIILE A FHEOSW) SRS
4.08%, offekE FEE(OSE) 8- 2.8%0|3{t E53 Al
2L 80 Co Hpah] AT

212, 55H0l AREE A2t

H o5Lo]| ARE-H trizma base, pyrogallol, xanthine oxidase,
xanthine, potassium ferricyanide, ferric chloride, 2,4,6-tripyridyl-
s-triazine (TPTZ), ascorbic acid, butylated hydroxy anisole (BHA),
nesuccinyl-ala-ala-ala-p-nitroanilide, elastase, L-DOPA, tyrosinase,
thiazolyl blue tetra-zolium bromide (MIT), oleanolic acid,
RIPA lysis buffer®] 73-9- Sigma Chemical Co. (USA)ofA )
sl ARESIST) Ethanol, hydrochloric acid, potassium phosphate
monobasic, potassium phosphate dibasic, sodium phosphate
nonobasic, sodium phosphate dibasic, sodium phosphate monobasic
dihydrate, sodium phosphate dibasic anhydrous, dimethyl
sulfoxide (DMS0)2] 73-$- DUKSAN Chemical Co. (Korea)oﬂ
A FRI5te] ARESIIck Trichloride acid (TCA) o] 73
JUNSE Chenical Co. (pa)ell] 7etel A18sch

21.2, Aol AR=E 717]

H 9j5tof| AR 7]7]+= ELISA reader (SpectraMax 190,
Molecular devices, USA), freeze dryer (FD8512, IishinBioBase,
Korea), microscope (BX53, Olympus Co., Ltd., Japan), rotary
vaccum evaporator (N-12, Rikakikai Co., Ltd., Japan), autoclave
(JSAT-65 jsr, Hanbaek Scientific Co., Korea), CO: incubator
(VS9160GC, Hanback Scientific Co., Korea), UV/is
spectrophotometer (UV-1280, Shimadzu Co., Japan), pH meter
(Lab 850, SCHOTT Instruments, Korea), CA analyzer ver.
3.00 software (ATTO, Tokyo, Japan)E ARE-5F%T]

2.2, 2l dHhH
221, SOD At &M =3
Superoxide dismutase (SOD) A} &4 =42 Marklund
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S{610] e o831 AT AT, 7h Al g
0.1 mL, 0.05 M Tris-HCI buffer (pH 8.5) 0.1 mL, 7.2 mM
pyrogallol 0.1 mL& 311 30 min F9F AlLolA
3 % ELISA raderS 0]8319] 420 nmollq FHES 5
19k SOD fAb B AR 8ol W7t o} 57}
T FUE 7 v LRyl

2.2.2. Ferric Reducing Antioxidant Potential (FRAP)
si2lN BAES 5X

FRAPL Oyaizu 5{7]9] MM o]8a10] 43S s}
At} FRAP AJ2RE- 0.3 M sodium acetate 2H=<H 3
10 mM TPTZ &85} 20 mM ferric chlorideS 10 : 1 : 19]
vlgR 3]skl 37 CollA] 30 min 52t §Rg3H] A|lzs}
ok 2k Al -89 0.3 mL, FRAP AJoF 1.5 mLS &35}t
o] 37 CollA] 30 min FF ¥hREBIYCE ¥hE SN2
ELISA readerZ ©]-8-50] 590 nmojjx] 7515tk =2 &
Bizo| R & FE TS oJulsi

2.2.3. &t (Reducing Power Assay) &8

2 242 Camichacl8]°] WHE o]83)0] AT
Z3g5tet. 0.2 M phosphate buffer 0.3 mL, 1% potassium
ferricyanide 0.3 mL, Z} Al& 80 03 mL &3}5lo] A3}
%Ik, E3HEE 50 Cofl 20 min 7+ WABIA. HESoko]
10% TCA 03 mL Z7}sh] 98 =HA]7] = 10 min 7F
12,000 pmo glRleilth AEEFE A5 05
mL, DLW 0.5 mL, 0.1% ferric chloride 0.1 mL& &35}
10 min =9} B1-25}71 ELISA readerS 0]£5}0] 700 nmol]
RETLrE

2.2.4. Xanthine Oxidase Xaff &M =X

Xanthine oxidase #|3lf 2 742 Stripe 5{9]12] WRS
olgslo] AlgS AABIAck 2t AR 894 0.1 nl, 0. M
potassium buffer 0.6 mL, 2 mM xanthine 0.2 mL, 0.049 units
xanthine oxidase 0.1 mL &3}5}o] 37 CollA 15 min S0t
HE33E ¥, 1 N HCl 0.1 mLE 7iste] vha-& SR
o}, URSOhS B FEAS ofgato] 200 nmollA] Za)
%,

2.2.5, Elastase Xoff &8 =X
Elastase #|3f] g Z74-2 Cannell 5{10]9] ®H-S ©]-&
dlo] Alge A3Psck 04 M Tris-HCl buffer (pH 8.6)

0.05 mL, Z+ A]& 88 0.lmL, 0.6 units/mL elastase 0.05
mLS EFate] 37 Colld 30 min 52k WRgakick uhe
oWo]| N-succinyl-Ala-Ala-Ala-p-nitroanilide 0.1 mL< <13}
of A2olM A A= 20 min FF WESAIZ] F 405
el Z5I5c Blastase A5} TS Az g9 A7k
Toh T} 7o FYE 7 vl Ueholck

2.2.6. Tyrosinase X5l &M =4

Tyrosinase A3l 2 2742 Yagi 5{11]9] HE ol&
5lo] A3-S Z8Y5tIct. 67 mM sodium phosphate buffer
(H 6.8) 0.08 mLo| 25 mM L-DOPAZ =01 7|2l 0.04
mL 2 A|E 80 0.04 mLe] &30l mushroom tyrosinase
(125 UAmL) 0.04 mL-& 47}31od 37 CoA] 30 min BR-S-A]
71 5 ELISA reader o]8:30] 420 nmojlA] 2755191,

2.27. BI6F1I0 M= ME22 =X

Az BEg 5742 Carmichael 5{8]9] ®WHS o]}
of A&2 ZYsHIct. B16F10 cell2 American type culture
collection (ATCC, CRL-6475, USA)ZHE] Hokdlo} ARE3}
R0 BIGF10 cell2 96 well plateo]] 5 x 10° cells/wello]
7] 0.18 mL 5253131 37 C, 5% CO» incubatoro]A] 24 h
B2t vlekslIct vl & Z) wello]] FE= SARE AR
948 002 mL. H7151e] 24 h ok wjelalsich. 24 h gt
Rt 5 2t wello]]l MIT (5 mg/ml) AJ2RE 0.02 mL 34715}
o] 4 h Ft HESSIGITE WS- 5, v AASKAL 7 well
o]l DMSO 0.1 mLA] 34780 30 min 59+ ¥RSAIZTE ¥
A1 ] ELISA readerE ©}-85}0] 540 nmeflx] S7s13ict

2.2.8. Cellular Tyrosinase Xaff &8 =X

B16F10 cell-& 6 well plateo]] 5 x 10* cellywello] EE=
37 C, 5% CO> incubatorolx] 24 h =<t vljeksiich vief &
7} plateo]] ‘s=E= 3ARE ARE 7KL o melanocyte
stimulating hormone (MSH)Z A2J3le] 37 C, 5% CO,
incubatorofl 4] 48 h g2t viFSIGITE viYRt < PBS= 2
3] MAslar Z plateo]] RIPA lysis buffers 22+ 100 ul
Whelol 2ol AT ke HES SrAsIch SR
IS 12,000 pm, 10 min B YRS AL S
3} 67 mM phosphate buffer (pH 6.8)°f &<l 1 mM
L-DOPA 160 uLZ 9 well plateo] 25519tk 37 C, 20
min} ¥-§-A]7]1 & ELISA readerE ©]-8-5t] 490 nmoj|A]

24sict
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2.2.9. Melanin Contents &4

BI6F10 cell-2 6 well plateo]] 1 x 10° cellswello] EE=
37 °C, 5% CO; incubatorolA] 24 h St vjokslgith 24 h 5,
Z} plateo]] HEEE 343 A|BS 718k e-MSHE A
2J5}o] 37 C, 5% CO, incubatoroll 4] 48 h S0t Hljoka}el
t}. PBSE 3 3] A|H3t &, 4 C, 12,000 pmOE AElE
AAEE]7|E 0]8510], 30 min FF YAELBIL AFSH
< AASKIEL o] AlAE =] 10% DMSO7E 3
7}l 1 N NaOH 150 4L H7}3}3 60 CollA] 1 h FoF &
SAIZ] 5, 405 el Zste] Aol Wekd ok o
Zto wepd ool digh wiE-g= Allsto] el

2.210. RNA =& 12l Reverse Transcription
Polymerase Chain Reaction (RT-PCR) &
RNA+ high pure RNA isolation kit (Roche, Switzerland)S-
ARES31] total RNAS 23t 5 2 pglul®] %= AJ=kst
11 FZ% total RNA= transcriptor first stand ¢cDNA synthesis
kit (Roche, Switzerland)-Z- 085101 SHALE XI3gs] cDNAS
AFIEE o] EAoflA] intemal control-2- GAPDHE: AR85H
9T primer] sequencel= TRST} ek Tyrosinase (forverd,
5-GATGAGTACATGGGAGGTCAGC-3"; reverse, §-GTACTCCTC
CAATUGGCTACAGS’;), TRP-1 (forward, 5’-GATGAGTACATGG
GAGGICAGC3’; reverse, 5’-TCAGTGAGGAGAGGCTGGTT-3%;),
TRP-2 (forward, 5’-GATGAGT ACATGGGAGGTCAGC-3’;
reverse, 5’-CTTGAGAATCCAGAGICCOCATG3;) GAPDH (forward,
5’-GATGAGTACATG GGAGGTCAGC-3’; reverse, 5’-GTAG
AGGCAGGGATGATGTTCT-3;). PCRO] =& AL tle

3

rlo

1} 2tk 95 CollA 600 s Z0F cDNA denaturation 3+ &, 45
cycless SEAFATE 94 CollA] 10 s 52F denaturation, 60
CoflA] 10 s =<t annealing, 72 Cof|A] 15 s E<} extension
At} RT-PCR ZZ.0 72 A% DNAE= 1.2% agarose gels
oli 719% sto] AISHL it HA Blom HAsH
Stk DNA Wi=9] Wil 73t-= CA analyzer ver. 3.00
software 5 ©]-§-510] 215131k

2211, SAXE
£ A3 3 ) wiEelo] 2k Ak Bk«

FEEaE deyolek A% dute] BARAL sasical
package for the social sciences (SPSS) software package
(Version 27.0; IBM, USA)S- ARRSITT 7F A&t 7He] &
2)Xo]] i3t HZL BARE X(analysis of variance, ANOVA)
= ol8sto] Folde Bl F p < 0.05 <EollA] duncan’s
multiple range testS ©]-85}t0] BT
3. Zut H TH
31. SOD RAF 2 =% Znt

Superoxide dismutase (SOD)= A8 Uil Oz (superoxide)
o] 270 Folshs Eaoltk SOD A} B HESolA
pyrogallol-& o] ZA5H= superoxide radicalel] ©J5] 215
AP dojut e, oS F3gEA ol8ste] 54
Blck Superoxide T BAo] o= Blo] ZAfet A%,
pyrogallol©] 418} =7} L2jAle d2lE ol-8ske] SOD
FAF B 273 4 QIo12). SOD A e 2 2

Superoxide Dismutase |ike activity rate (%)

100 500 1000

Concentration( #/g/mL)

Figure 2. SOD-like activity assay of O. safiva extracts. OSW : O sativa water extract, OSE : O sativa 70% ethanol extract, Aa :

ascorbic acid. The different letters indicate statistical difference at the p < 0.05 by Duncan’s multiple range test. Result are expressed

as means = SD of triplicate data.
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Tz OSWE AQJBHL BLE B o)A i oezlo
2 ARSI aE Btk ZasEel 1,000 ugmlolA

OSEX:= 2F 40%, ascorbic acid=

ERgti(Figure 2).

oF 100%] A8l o] 1t

3.2. Ferric Reducing Antioxidant Potential (FRAP)
sieiy sisls &4 Al
FRAP-S 2 pHojlA] Fe'E 3l ZRgoa ol

= TN Yels olgslo] s TS &
Asl= vhHoltH13]. &4 ZAyl= nE Z225o| =r 9]
zRog AEsl= Fyle Hyrh 43'_—‘;1:._0 1,000

pgmLol ] OSWi= 04, OSE:= 1229] A4S How,

o

B ket f ) &% AT 135
Moon 50| H.11[14] fz l I U7e 50 5 mgmlat
v wEkHS ], v} &5 0805, WS FEE 1212
OSEZ} W& S5mglole AR AL Lhehdte: Shelsta
ok 3 OSEZF 22 o] BHASH AR S Hol

FABIs0] =2 A og UepdtlFigure 3).

3.3. 2FRIZ(Reducing Power Assay) i{g Aot
Reducing powers= gH4IsH EH50] tlofsh w7 US &

£

St} free rdicalol] HAE AT 52 2,
B Z2sks AgoleHIS]. 24 Avks BE 2580 i
T ozFog ARSI FyE Bk Haswol 1,000

ug/mLoj A OSW= 2F 0.7, OSE: 2F 0.9, ascorbic acid=

‘ =0SW 0SE =BHA ‘

Optical density

1000

Concentration( wg/mL)

Figure 3. FRAP reducing antioxidant power asssay of O. sativa extracts. OSW : O. sativa water extract, OSE : O. sativa 70% ethanol

extract, BHA : butylated hydroxy anisole. The different letters indicate statistical difference at the p < 0.05 by Duncan’s multiple

range test. Result are expressed as means + SD of triplicate data.

=OSW =0SE =Aa

Optical density

50

100 500 1000

Concentration( wg/mL)

Figure 4. Reducing power assay of O. sativa extracts. OSW : O. sativa water extract, OSE : O. sativa 70% ethanol extract, Aa :
ascorbic acid. The different letters indicate statistical difference at the p < 0.05 by Duncan’s multiple range test. Result are expressed

as means = SD of triplicate data.
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°F 092 UeRgth(Figure 4). Ham 5] Ka116]of| wh=r,
A=E =4 FeE= UﬂEPi FESH] el AlRE
AlEgeE At vwsidS o, A F=Eo] 0.76°2 OSE7}
St @d%ﬂ% 2831 glom, thxl ascorbic acid@} H]

WA wf 500 pg/mLFE ARE B/dE Hof fofRt
sl BRI 4 Sl

3.4. Xanthine Oxidase Xaff &4 =& Zdnt

Xanthine oxidasel= 4] 1) gl thalol] Tofoh s
2 xanthine E+= hypoxanthine © 25E] ALAE A 7|50 1}
ABleins SR AUl BAALE A7 sl YEE
0] 835}t 17]. Xanthine oxidase #|3f A =4 A=

ﬂ‘,
flo
of

HE =28Bo] =% oFF o g ALsl= ayls Btk
Cho <] B18]oflA] &n] Z&= 10 mg/mmv s
FEE 300% oEE FE= 729% Hluside ),
OSWE} OSE+= 1,000 ug/mLollA Z¥2: oF 51%, °F 100%‘,{'1
o, BHAE °f 93%2] Asf 2d& WehiitkFigure 5).

3.5. Elastase Xfoll 24 &5 Zut

Elastin® % Zlmje} it gedgs 4ok o
3 JHom elastln«] b J,] == Ne }\ﬂk]o]-_? ,L]_]?l
BES oA mi wole ZAA7I0 gt 3 5

£ Aol clastin® ESHE clastase®] 2G| Profaiet
[19]. Elastase #J3) 24 54 234 Figwe 671 2ok 3

100 ’ 0sW 0SE uBHA ‘

80

60

40

—t o

20 a

Xanthine oxidase inhibition activity rate (%)

W- o

50

100 500 1000
Concentration( &g/mL)

Figure 5. Xanthine oxidase inhibition assay of O sativa extracts. OSW : O sativa water extract, OSE : O. sativa 70% ethanol extract,
BHA : butylated hydroxy anisole. The different letters indicate statistical difference at the p < 0.05 by Duncan’s multiple range test.

Result are expressed as means + SD of triplicate data.

100 =OSW 0SE

®0leanolic acid ‘

80

60

40 a

20

Elastase inhibition activity rate (%)

100

Concentration( vg/mL)

Figure 6. Elastase inhibition activity of O. safiva extracts. O. sativa water extract, OSE : O. sativa 70% ethanol extract, Oa

500

1000

: oleanolic

acid. The different letters indicate statistical difference at the p < 0.05 by Duncan’s multiple range test. Result are expressed as means

+ SD of triplicate data.
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D0l 1,000 ug/mlo]l OSWA= 10%, OSE: 72%2 thz
-1 oleanolic acid (90%)of] -sto] fofet Axs vet
ik

3.6. Tyrosinase Xslf &AM =& Zo}

Alre] w|Rale ekid) by Fash aglel Wkl
© Ao de] BESHe s nEA BUE 7S A
A9} thalzlo] Ekage deA QJtH20]. Tyrosinase=
ehdl AP pelE Edolm, Wekd AJebel e
SRS SR tyrosinase A TS 2 Aol Y
Tk OSWellAJ= tyrosinase A3} EH4o] Liekbx) ekt OSE
ol A tyrosinase A3l o] g3l 1,000 ug/mLoflA

v

137

59%= Figure 73} 7t} wabx OSE7} thZ+2Q1 ascorbic
acide} At A3 SS Uy o 22 A 7}
o] 9Jle-e warh

3.7. BI6F10 NI M= ;Jg a}

MIT assay= Al AEES SA5h=

/ol ele] TRt AlRE 4l S 9 Al A
=g 4= Qlo] F ARRE AL Qlrk 2 AYE Ao v
EFcgo} y %’Tﬁ\_ﬁ_{\]} L 2HARS = tetrazolium salt
= ShAA Hepie = formazan 27 @**O}h A
T—qe O]_Q_?)‘]' 7—]0]]:]— /\HA-]E] formazan‘/] o.% }\-]]__,1._ /ll-]

3} vleh, BE formazan®] SFEE S50 *ﬂi

M

Lﬁ

‘jo“%ﬂoltﬂ, A=z

.11-) 4

100 -

’ =OSW 0SE =Aa ‘

80

60

H

40

20

0 ' I

1|

Tyrosinase inhibition activity rate (%)

1000

Concentration( wg/nL)

Figure 7. Tyrosinase inhibition of O. safiva extracts. OSW : O. sativa water extract, OSE : O. sativa 70% ethanol extract, Aa : ascorbic
acid. The different letters indicate statistical difference at the p < 0.05 by Duncan’s multiple range test. Result are expressed as means

+ SD of triplicate data.

100

8

S

6

S

4

Cell viabllity rate(%)
8
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S

o

IIIIIl

Cont 12

concentrat ion( un/nl.)

Figure 8. Cytotoxicity of O. sativa ethanol extract (OSE) on B16F10 cells. Cont

: BI16F10 cells were not treated OSE. B16F10 cells

were preincubated for 24 h and then treated with variable concentrations of OSE. Result are expressed as means = SD of triplicate data.
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o 4% 8l APEEg w7 £ 2. oled deis
olg3lo] MIT assayS 23Y51%ick OSES 6.25, 125, 25,
50, 100 pg/mLo] = E BI6F10 cellof] 22|51 uf,
HE =tolla 80% oite] AlE AELS VERHYC)
(Figure 8).

3.8. Cellular Tyrosinase Xl &4 =& Zq}

OSEZ} BIGF10 cellof|A] 11611 S S el =
o] LR R] okomia] 38 1201 25, 50, 100 ug/mL 2
ARl o, Hepd A4S S7HA1717] 98l o-MSHE
200 nME 2|5} cellular tyrosinase A3l 24S EelsH
ZAdk= Figwe 9AS} Zth OSEQ] il A7 F%& 100
ug/mLof| A 87%9] cellular tyrosinase”} A3/4%10H, 15.7%
o oA Ay} TAEILE HiRwtoz AME abutin
(18.5%) 2} GAK3T cellular tyrosinase A3} Fi}7} SIS

3.9. Melanin Contents &4 Zu}

OSE7} Waphd A/dell mjxl= axks gRlsh| flsl &
o] LFERR] gkomiA] =8 %10l 25 50, 100 ug/mLE
BI6F10 cello]] Azl om, dHehd AL S7HA7]7]
$13ll 200 M| a-MSHE #{A|5o] Hebd BdEs =<l
gt A¥k= Figure 9B} Zth OSES] il 2] 5% 100
ug/mLo| A} oF 75%2] diehd AAeto 2 25%2] oA At
7} Al OSE= 2o & ARRE arbutin HT} 2
2id oA a7t Fofdo] FRlE it webA OSEx= =
= ‘EH A AAES Hol aapA]l uje gdo] Uket
e SRl

3.10, RT-PCR =7 Z1}

OSE?] tyrosinase, TRP-1, & TRP-2 -G-21#} dhalo] )]
L oJ8kS H7] 93] RT-PCRS £33t mRNA BHalake of
ol ZAuk= Figure 102} ). o-MSH A=t thH|s}o]

Cellular tyrosinase activity (%)
& 3

n
3

o

100
Bo I

Nor Cont

100 Arbutin 100

Concentration ( zg/mL)

®)

120

Melanin contents (%)
B 3

~
=3

100
80 | I I
0 L

Nor Cont

100 Arbutin 100

Concentration ( ug/mL)

Figure 9. (A) Cellular tyrosinase inhbition of O safiva ethanol extract (OSE) on B16F10 cells. (B) Melanin production of O. sativa
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