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Comparison of Antioxidant, Melanin Synthesis Inhibition, and
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ABSTRACT

This study investigates the bioactivities of Hibiscus syriacus (H. syriacus) L. flower extracts
on dermal cells and bacteria. The white and pink A syriacus L. flower extracts showed no or
minimal cytotoxicity on HaCaT (human keratinocyte) and B16F10 (mouse melanoma) cell lines.
H_ syriacus L. flower extract inhibited oxidative stress, and its effect was superior to the effect
of glutathione. The antioxidant efficacy of pink H. syriacus L. flower extract was higher than
the white flower extract. The chloroform layer of the white A syriacus L. flower extract (40
u#g/ml) inhibited melanin synthesis and showed remarkable antibacterial effects against
Staphylococcus aureus. The extracted layer also exhibited antibacterial effects on Staphylococcus
epidermidis and Pseudomonas aeruginosa. Based on the bioactivity experiment, the white A
syriacus L. flower extract was more effective than the pink flower extract in inhibiting melanin
synthesis and antibacterial efficacy. The results of this study indicate potential applications of
H. syriacus L. flowers in cosmetics.
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A3t o x2S AYE H,0, tExaat A¥
=9 H,0:(hydrogenperoxide) 500uME #
ot Advsols 8985 10 pg/mlet
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HaCaT cell

Cell viability (% of control)

The chloroform (CHCly), ethyl acetate (EtOAc), and
distilled water (DW) layers of A syriacus L. flower
extracts (10 pg/mL, 20 pg/ml, and 40 pg/ml)
showed no significant cytotoxicity toward HaCaT
human keratinocyte and B16F10 mouse melanoma cells.
H. syriacus L. flower (HSF)

Fig. 1. Cell viability of Hibiscus syriacus (H.
syriacus) L. flower extracts on HaCaT
and B16F10 cell lines.

chloroform% 40 pg/mLolA 87% A&E0] &
ZE . £8 738 BEE=2 94~85%9
ARAEES Kol A TS FA4 Uth &
Ao} SARE IR E Yang et al.(2021)9] A
9} Kim et al.(2018)9] A7} At} Yang et
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NHDF celloll G2 4 FFTHL SHAH. Kim
et al.(2018)%= ¥ F33te] He FEEo0] Alao]
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glutathione(10 pg/mL)T 5L sLolA distilled
water2I} ethyl acetateZ, chloroform&<

Abe} AEHATY 742 32%, 33%, 40%7HA] ot

Aok AL Gk FEYEH S KX

ethyl acetate3ollA 7P =2 Aks} A7t w2

Holoh 8 FEalE BEEEEE H,OHEl

sl kst a5 Bt £9], distilled water

Z 40 pg/mLoAlAE glutathione™ AR =5

o= AR} AEF AL HolHnt 3l FavlE &

EE 204 ethyl acetateZE2 25 43~45%

o rr & oo L2

Extract (Fraction_concentration) BEULFE nLEPIST

The chloroform (CHCIs), ethyl acetate (EtOAc), and
distilled water (DW) layers of H. syriacus L. flower
extracts (10 pg/mL, 20 uxg/mL, and 40 pg/mL)
reduced oxidative stress in H,O,—treated cells. Pink
H. syriacus L. flower extracts were more effective than
glutathione. The values represent the mean * standard
deviation of three independent experiments. *Asterisks
indicate statistically ~ significant ~ differences between
treatment and H,O,—treated conditions (*p<0.05,
"p<0.01, "p<0.001). A syriacus L. flower (HSF)

Fig. 2. Antioxidant effects of Hibiscus syriacus
(H. syriacus) L. flower extracts on
hydrogen peroxide (H205).
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SH¥ct ESE Kim et al.(2018)0] 3 Fg3} #
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o
EOH’I]'(Flg 3) 3ol £eEE o &
3 chloroform% 40 ﬂg/mL7]- wahd 9]

<= 28% A5l 7HE S5ttt ol «-MSH
o Bae] xad vTHE 12% o &gt 9l
At B8 F-83HE chloroform3 40 pg/mLel
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X arbutin®] B3} 2a7F EX|9 A2 L9
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The chloroform (CHCL) layer of A syriacus L. flower
extracts (20 pg/mL and 40 xg/ml) reduced melanin
synthesis in alpha—melanocyte stimulating hormone—
treated cells. The values represent the mean + standard
deviation of three independent experiments. *Asterisks
indicate statistically  significant  differences  between
treatment and «-MSH-treated conditions ("p<0.03,
"p<0.01, "p<0.001). H. syriacus L. flower (HSF)

Fig. 3.

Inhibitory effects of Hibiscus syriacus
(H. syriacus) L. flower extracts on
melanin synthesis.

= FESO| gttal, Tt B Xoff ¥ g@Ed Hlu 21

Ao 2 7FESE 4= QI Jang et al.(2015)% £33
st} 1] FE=50] tyrosinase2] /d& A3
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T3 28E=0| 239 188 H T 2%
9] I&ZAd+toll Hish Al a7t A=Al 24 h
3¢ 3 h FHACE AwHESIT: TIfFEAd S

E

aureus®t S. epidermidis= chloroform33}
ethyl acetateZollAl 9] F4]o] A=A chFig.
4, 5). HA, S aureus= 3 T3S chloroform
% 0.5 mg/mLolA 24 h B9 2] ZF4]o] AA|
3 BEg BFSHE chloroform% 0.5 mg/
mLAAE 18 h7HA] 9] F4o] A= U
Chloroform&oA& w=o&4 3t 237} L
Ebtt Ethyl acetate® 0.5 mg/mLolA%= of
Zto mlsy 9] Ag7ge] HuA Yt 3t 2
7} A=A Distillied waters2 S, aureus°l|
sl St BxF WA Q8. S epidermidis
= FE51E chloroform&} ethyl acetateZ]
A AR et 37} vkt Distillied water
52 S epidermidis®] S41& AAISHA] F5H3l
t} Kim et al.(2018)% 3 T3} B 225
%0l chloroform&< S. aureusl il & &
7t 3L distillied waterd2 E37F ATk
sto] & Aol FARSHA Jang et al.(2015)%
g3kl 1 g5 2E80] S aureusel W3]
BI7L ik stof 2 ATt fARSHITH
JHFES449 P. aeruginosa?t E. colPl tist
B3 B350 gt 8= P aeruginosa®l
A W= ckFig. 6). @ F33ka B8 533
Z chloroform 0.5 mg/mLollAl P. aeruginosa
7h W AZE B w|eksA|RE F4]0] A = Qi
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CHCl; layer EtOAc layer DW layer
30 30
25
z ——Control z % ——Control > —+—Control
3 (05% DMSO) 2 (0.5% DMSO) 320 (0.5% DMSO)
\X/hite o ~#-CHCl;_0.1 mg/mL a —B—EtOAC_0.1 mg/mL E 5 —a-DW_0.4 mg/mL
H 2 g
] H H
HSF = CHCl;_0.2 mg/mL = EtOAc_0.2 mg/mL k| 10 DW_0.2 mg/mL
5
[ ——CHCl;_0.5 mg/mL ——EtOAc_0.5 mg/mL —<DW_0.5 mg/mL
== T o
o 6 9 12 15 18 21 24
o 6 9 12 15 18 21 24 0 6 9 12 15 18 21 24
Culture time (h) Culture time (h) Culture time ()
30 30 30
25 25
> ——Control > —+—Control > —+—Control
3 (0.5% DMSO) 320 (0.5% DMSO) S20 (0.5% DMSO)
. k —B-CHCl;_0.1 mg/mL a5 —=—EtOAc_0.1 mg/mL L —8-DW_0.1 mg/mL
Pin]
k] 510 510
HSF K] CHCh_0.2 mg/mL K] EtOAc_0.2 mg/mlL K] DW_0.2 mg/mL
5 5
——CHCl;_0.5 mg/mL ° —<—EtOAc_0.5 mg/mL o —<DW_0.5 mg/mL
0 6 9 1215 18 21 24 0 6 9 1215 18 21 24 0 6 9 1215 18 21 24
Culture time (h) Culture time (h) Culture time (h)

The chloroform (CHCI3) layers (0.1 mg/mL, 0.2 mg/mL, and 0.5 mg/mL) of H. syriacus L. flower extracts reduced
the growth of S aureus. In particular, 0.5 mg/mL of the CHCl; layer exhibited high antibacterial activity. The ethyl
acetate (EtOAc) layer (0.5 mg/mL) reduced the growth of S aureus. H. syriacus L. flower (HSF)

Fig. 4. Antibacterial activity of Hibiscus syriacus (H. syriacus) L. flower extracts against Staphylococcus

aureus (S. aureus).

CHCl; layer

EtOAc layer

DW layer

25
z ¢ —+—Control 2 m ——Control - ——Control
2 (0.5% DMSO) . . (0.5% DMSO) 5 (0.5% DMSO)
Wh' H 8- CHCl;_0.1 mg/mlL. H —8—EtOAc_0.1 mg/mL H ~8-DW_0.1 mg/mL
ite 2 210 H
Kl CHCI;_0.2 mg/mL < EtOAc_0.2 mg/mL k- DW_0.2 mg/mL
HSF < < s <
==CHCl3_0.5 mg/mL 0 ==EtOAc_0.5 mg/mL| ==DW_0.5 mg/mL
T -
0 6 9 12 15 18 21 24 0 6 95 12 15 18 21 24 0 & 9 12 15 18 21 24
Culture time (h) Culture time (h) Culture time (h)
25 25
—o—Control .20 ——Control .20 ——Control
(0.5% DMSO) £ (0.5% DMSO) £ (0.5% DMSO)
Pink —8—CHCl;_0.1 mg/mlL. 5 —#—EtOAc_0.1 mg/mL H —8-DW_0.1 mg/mL
n 210 210
HSF CHCI;_0.2 mg/mL 3 EtOAc_0.2 mg/mL k| DW_0.2 mg/mL
s 5
——CHCh_0.5 mg/mL N —<EtOAc_0.5 mg/mL o —<DW_0.5 mg/mL
e
0 6 9 1215 18 21 24 0 6 9 1215 18 21 24 0 6 95 12 15 18 21 24
Culture time (h) Culture time (h) Culture time (h)

The chloroform (CHCls) and ethyl acetate (EtOAc) layers (0.5 mg/mL) of H. syriacus L. flower extracts reduced the
growth of S epidermidis. H. syriacus L. flower (HSF)

Fig. 5. Antibacterial activity of Hibiscus syriacus (H. syriacus) L. flower extracts against Staphylococcus

epidermidis (S. epidermidis).
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