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1etd 3 ot A=l w29t A2t wokAA =E
N F54 AE2 AT SHIAALE AAEE &
o] gitet AINER s, ETFEolE, DPPH, ABTS)

2 °F: COVID-192 <lste] delsL &
A AABAS AssHA FHih debA HE 9
AHEA S BHAGS Lot} SHIAAL 5
£ A+sto], oh2at g2 2uag Aok
AR, sH|aA~S F EEHES HSE 100%9 wf 433 wg/mlL=2 Uit B4, £ SefRlolEs
HSE 100%°ll4 488 ug/mL2 48}t S=lo] &4 yetytt. A4, DPPH radical £74%52 ¥ HES
100%°1 4 94.04%, 3]A1R HSE 20%°l4 89.54%2 Jerytch. WA, ABTS radical &£71%5-& HSE |l
100%°114 98.95%, 3AM HSE 20%C14 94.84%= Z}Zt 90% o149 =& £A%S ey ol#gt
AT A3} FH|AAA FEELS FF SPHE AAaA Q] il YE= ARgo] JMssitt AtmEL

]

o

Aol o]H[AFL, FElEE, FefiHElolE, DPPH, ABTS

Abstract © Due to COVID-19, modern people have come to prefer natural substances as anxiety
due to harmful environments and various stimuli has increased. Therefore, in order to find out the
appropriateness of hibiscus, which is recognized as a non-toxic plant in traditional medicine, as a
natural cosmetic material, the antioxidant effects (polyphenol, flavonoid, DPPH, ABTS) of hibiscus
extract were studied, and the following results were obtained.

First, the total polyphenol of hibiscus was found to be 433 xg/mL when the HSE was 100%. Second,
the total flavonoids showed high antioxidant capacity at 488 xg/mL in 100% of the HSE. Third, the
DPPH radical scavenging ability was found to be 94.04% in the undiluted HES and 89.54% in the
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diluted HSE 20%. Fourth, the ABTS radical scavenging ability was 98.95% in 100% of the HSE stock
solution and 94.84% in the diluted HSE 20%, respectively, showing a high scavenging ability of more
than 90%. As a result of these studies, it is thought that the hibiscus extract can be used as an

antioxidant raw material for natural cosmetics in the future.
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1. M E

theFet Ao e ESF Agrt =okAA
ot weha SR 9 3 Eled H
o] glow HsbgAoln AAAFAQl HAA
o] FEHA HHAA[l] HAELS &83t
SR, HEHYE & oheket AlEsel &4
A717v st Tt 2].

AAEE2 o 7|17 AGUEE) 9 7154
AE3} FE Y=oA BT(Bio Technology) 71
<1 @7 ZET et S st 9leH (3]
sFeHEdo] vls] A=} Fzbgo] Hof hgZ o]
4], =882 AFolgelA 1|zt QAo &
5] Fostoir ¢rdsitta TEE FEA4 A=<
(5] S|¥|AAAN(Hibiscus sabdaritfa L) &5
ool A= F=et BFF[6,7] A= o2 9
3lEof wE &IH8] 53t HFEol e s
o] Holuth= Aol ERIEUTHIL olA" 4
FEofAE oheket Hhie=s ghiet drt A
P glont PR Bopo ATe mH|g Aol
o= slH|aA Lo thefjA dotE izt dict

S|\ AAN(Hibiscus sabdariffa L)'= O] E]
oFETHRo A9l HIBIS(SIH|2A) ‘@ 18] A0]9]
Sth= 9u)e] ISCO(e|AF) 9] gHdol7t of
HoltH8].

fr o2 o 32 %2

ol (Malvaceae) 2 EREE sH|AALE
SHAEo|H JHz|= Wol ZAA|aL 92 Feo]
Qe AEAolt10]. W2 Zwy] mefe] 292
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o HHE Wiy ol g, HAE, B4 5o
43 Aol Ao $857 Yoiis] et
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2.1 M2 R ASAY

2 Aol ARERE o|HEAL S|H|AAX(Hibiscus
sabdariffa L)+ 20199 1€ 100 g& +<ist
ek e}, Eethlols, Z@|vE geF =4
AHEHE  ethanol J.T.Baker(Philipsburg, USA)<]
=3Aoke AFgstgIch 1eln 1,1-Diphenyl-
2-picrylhydrazyl (DPPH), potassium persulfate,
diethylen glycol, 2,2'-azino-bis(3—ethylbenzo-
thiazoline-6-sulphonic  acid); ABTS, BHA
(Butylated hydroxyanisole), NaOH, NayCOs
folin & ciocalteu's phenol reagent, gallic acid,
naringin % Sigma(St. Louis, MO, USA)At
o B3Nt AHgstRon, §) Aoke G5 Uit

stozyd stk

22 FEE
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ot 33] HtEste] &3t SH|AAA 100 g
S 70% ofere 1,00 mLE 713 & AL0)4 12
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2 S g AF gFe HME Am 50 W=
AT At o] £4L M2k A
mY3} ool 2ubAE ALgaient,

o}

2.3. AFB7|7|
2 Ao AHgH 7]7]12F Oil-free Vacuum
Pump (DHCL group, Taiwan), Heating

Mantles (MTOPS, Korea), micro—ELISA(BIO-
TEK, USA), rotary evaporator N-1000
(EYELA, Japan)s& ol-&5t5t.

2.4, £ ZQ|0jl= st =M
Cheung et. a(2003)-4 2N g8olo] o
2]}t §EZSh= folin )
0135 + ol 16]
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5. & BatRLO|E B S
odze] Aofell HESAIA S WA He T
Hog AL Q(Z He] RS 8t
[17]. NaOH 2 g& F75 50 mLofl oA IN
NaOHE Axstct. AZE 96 welle] 100 wl
A Bzstal Diethylen glycol-& 50 WA E=5t
3 Z &gst & IN NaOHE 100 W& F71=2
BE5te] HRSAIAY. £42 micro-ELISAZ S}
on, o 420 nmE 1Aste] FAgotch
Alze] &4 Hmet AdYe] oFE  positive
controlq] Naringins ©]-83sto] HIsAL 4
HETS FR4E olgsiart

EN

T

2.6. DPPH radical &7{s
Blois(1958)9] HWIHHS UdHE
S8l
Ethanol 95% 50 mLe] DPPH A]2F 3.5 mg&
F mojA 2R I T ofolAHkAo] Hytsh

s7gste] &8st

It AEE 96 welle] 100 wX EF38n
DPPH Al9kS F712 100 WX EFste] & =
g5t & Wo] JFe A3} sl E mYE AR
ALl 3087 ¥ ARtk &AL micro-
ELISAZ stglom, w2 517 nm& %5}
SAstt. A=l 4 uwel Ao eRE
positive control¢l BHAE ©o]-godte] A A5t
SAAHERTS SRS o853t DPPH radical
A7 52 ot A& -85t 4kEstat

Electron donation ability(%) =

zz2aloEYE
= TSE T =R

2.7, ABTS radical £7{&

Roerta et al.(1999)2] #H o= AAISHATH19].
Z22 50 mLo] ABTS AJok 0.142 g& & =
o]al  potassium persulfate 0.033 g& =&
ABTS Aloksl safet & molz
Ao Tt 12413 o]F SPER
o 3= 54 @gle sty Ade AP
Aot AREE 96 welle] 100 w® E5ot1
ABTS Aok 100 W4 2712 Hzstel £3ts
Aok ZAS olgste] ¥ FIdeS FHAaslekal
g2o] 304 HFSAIFT. 42 micro-ELISAR
stgon, e 740 nmzE AT =5
o AlRe] 4 Huet A @F/= positive
control¢]l BHAE o]&ste] AH=astyy, A4
22 FHFFE ol&statt. ABTS radical 47
& ot Ae &gsto] AEsty

W
o
A 24
L
SL
2

Electron donation ability(%) =

2.8, SAMz|

AFAit= 33 FHEstyler, Holy FAR
A8 PWidgh+ EEH X (mean +standard deviation,
SD)E Yefidltt. o8 &% *p-value Ftol
0.05 =gkl 3¢ FAHCR |Fofsirtal Bt

k.
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3. #nt ¥ nE
3.1. £ E2ju= &

Cheung et. al(2003)¢] HWH[l16]e=z 42 9
B AA A FZEE(Hibiscus sabdariffa extract
HSE)9] & ZddlE &% 4323}, HSE 100%
Lo A= 433 ug/mL, HSES|A B 20%° A
= 272 ug/mL, 10%+= 186 ug/mL, 5%+ 122
ug/mL, 2%= 52 ug/mL=E LtERgdth o]e} Zho
A= FAA Q20159 Aol oJstd ofAFE
BARO] Jffo] =rhy gejdl BHREEe F2
0] ohFat H|S=39F 8444 mgo 2 UERFoH
[13], tEAJoPHS] A= H2 MAMEY ohzt
it 2en 45t9al[20], H471(2019)9]
Ao EH SHAAA o] EdHE T
83.25 mg/TAE/gol™, ABTS radical £AGE
87.07%% &2 A= HtH6].

Ee=Y

Gallic acid I
400 | WHSE
0 es
I
200
I
100 : I
2 5 10 20 100

Concentration (%)

Total phenolic contens (pg/mL)

=

Fi

=

g. 1. Total amount of polyphenol in Hibiscus
sabdarifta  extract. HSE:  Hibiscus
sabdariffa  extract, control
group: Gallic acid, Values represent the
M=S.D. of  three independent
experiments (" p<0.001).

Positive

3.2. £ EotEL0|E S

AFAF, SH|AAL FEES] F ZEHELo]
T 3=k HSE 100% YHo A= 488 ug/mL,
HSE 34l 20%0X+= 458 wg/mL, 10%+=
315 ug/mL, 5%+ 181 ug/mL, 2%+<= 64 ug/mL
2 Uet o|eb Zo] Tkt EopolA dlHlA
Aol gt A7t A= A4, 5, 6], S
5 9524 A77F "HIRE AdEolrR o]

A7E Fotol & BevlE P Sepriols
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5 O =5 3l =1 o Ax=
dFS AT A AY=i Ho =2 FAE
Upept,
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E WHSE I
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2
5w I
(5]
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>
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L

2 ; 1 » 100
Concentration (%)

Fig. 2. Total amount of flavonoid in Hibiscus
sabdariffa  extract. HSE:  Hibiscus
sabdariffa  extract, control
group: Naringin, Values represent the
M=S.D. of  three  independent

'5¢0.001).

Positive

experiments ( p<0.01,

4.3. DPPH radical 2Hs

Adda, sHAALs F=EE9 WE DPPH
radical £271%-2 HSE 100% YoA= 94.04%,
HSE 3l4dl2 20%°l4+=  89.54%, 10%+=
79.43%, 5%= 69.29%, 2%+« 52.67%= EFRE

. 55] HSE 100% ¥Ao|A= 90% ool 4
A& Btk tix+<Ql BHA(Butylated hydro-
xyanisole)x= && 0.1 mg/mLelA 80%<2] A7
52 HArh wEbAN sH|AAL FEEC]
PSR ist ST w2 Ao UE
ot DPPH radical A7%%} ABTS radical &
A5 A PSS BHARL &8 £715S
gRlIstaTt. 28y slH|AALE AERA AT
74, AH, A9 Foll "t A8 e HA=
B4 4 okl At Hh

4.4, ABTS radical AHS

ABTS®} DPPHE R5F QMY 2Hf =tz
2, gz Ao A= Ao E ABTSE 4
S DPPHE HeEbE yetd 4tst B
olF] gz &40l AAH A E79 Mt &
Feot ARl 922 ABTS®F DPPHE= FAt
$ HAYZoR ¥goly] e w2 AT
S YeRHA|EE Aeke] Bxp pxA EA, FAkst
B4 Fxe S8 T UE £AE YEh|:
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Q21 22, 23], ARAT} SH|AAL FEE
w2 ABTS radical 271%- HSE 100% Qo]
MEe  98.95%, HSE 3lHHe  20%4E=
94.84%, 10%= 78.44%, 5%= 68.11%, 2%*=
50.40%% YeEtgth. 5] HSE 100% A2
98% olAo]l AA%S Kok iR BHAY 2
I Fx9 0.1 mg/mLoAXe 95%9] AAGS
Hof sH|AAA ZEFO] I PAASA R &
Atst FAEI} =2 o= AlgH

120
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100

-
.
W HSE I
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Concentration (%)
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DPPH radical scavenging activity (%)

Fig. 3. DPPH solutions were treated with
varying concentrations of  Hibiscus
sabdarifta  extract. HSE:  Hibiscus
sabdariffa extract, Positive control
group: BHA. Values represent the
M=+S.D. of  three independent
experiments (" p<0.001).
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BHA e e
¥ w0 | mHSE
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Fig. 4. ABTS solutions were

varying  concentrations  of
sabdariffa  extract.  HSE:
sabdariffa  extract, Positive
group: BHA. Values
M=S.D. of  three

experiments (" p<0.001).

represent  the
independent

2 ﬁ:[Lh ﬁ]ﬂ]/\ﬂ/\ —7—%%] A
A&7 )
= @%M 5 iﬂnﬂa, Eami =, DPPH
radical &7-5, ABTS radical £275& %5

A, Ay o 2o

1. sH|AFAAe] F EHsS 42 HSE
100%<Y ] 433 ug/mLE e

Z ZdtR L o]Ex= HSE 100%°04 488 ug
/mL2 ot el 17 Lhehicl.

3. DPPH radical £7%& ¥ HES 100%0°l
A 94.04%, AN HSE 20%°IA 89.54%= T
X BHAS S HET} shtsksol w4 e

4. ABTS radical &A% HSE 9K 100%9]|
A 98.85%, 3|A<K HSE 20% W 94.84%=2 7t
ZF 90% ol w2 S UEd ols
27 BHAS &A% E} —E'—;E}.
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olEidt A7 AW @A kR Hopold £
$ok7 Qe FHAAL FEBL YT o
AQaAe] kst AR ALgo] sPsshcka A
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