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Introduction
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Abstract

Purpose: This study aims to verify the biological activities of leaf and flower extracts
of Osmanthus fragrans var. aurantiacus (OF) and Osmanthus asiaticus Lour. var.
fragrans (OA), which can be used in the cosmetics industry. Methods: Ethanol
extraction of the flowers and leaves of OF and OA was performed to determine the
total polyphenol and flavonoid content, the scavenging activities of DPPH and ABTS
radicals, the inhibitory effects on elastase and tyrosinase, and antibacterial effects.
Results: The total polyphenol content of leaf and flower extracts was determined to
be 135.64 pg/mL and 80.06 ug/mL, respectively, for OF and 104.11 pg/mL and
71.64 pug/mL, respectively, for OA. The total flavonoid content of leaf and flower
extracts was found to be 123.48 yg/mL and 86.20 pg/mL, respectively, for OF and
104.07 yg/mL and 78.13 pg/mL, respectively, for OA. At a concentration of 500 ug/
mL, the DPPH scavenging activity of leaf and flower extracts was found to be 84.49%
and 72.08%, respectively, for OF and 77.12% and 68.75%, respectively, for OA. The
ABTS radical scavenging activity of leaf and flower extracts was determined to be
90.36% and 83.15%, respectively, for OF and 88.14% and 80.90%, respectively, for
OA. The inhibitory effect of leaf and flower extracts on elastase was confirmed to be
58.31% and 46.14%, respectively, for OF and 51.22% and 39.26%, respectively, for
OA. The inhibitory effects of leaf and flower extracts on tyrosinase were found to be
57.24% and 48.12%, respectively, for OF and 52.15% and 41.12%, respectively, for
OA. Upon evaluation, the leaf and flower extracts of OF and OA exhibited antibacterial
effects on Propionibacterium acnes (P. acnes) and Malassezia furfur (M. furfur).
Conclusion: Among the ethanol extracts of the leaves and flowers of both species,
the leaf extract of OF was confirmed to have not only an antioxidant effect but also
a high inhibitory effect on elastase and tyrosinase, along with antibacterial effects.
Therefore, it is expected to have high potential as a cosmetic material.
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EZEZ superoxide radical, hydrogen peroxide, hydroxy radical,
singlet oxygen % ©| JtHKim & You, 2016).
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DNA, Tl Fo] 450 g5, 94 =S v 45 4
F 4d¥E 2FtHKo & Kim, 2018). EZF 9574 3oz 3
FojA ZH|E= HR50] 2o BR g5F fshs 9i At

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the

original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.20402/ajbc.2023.0008&domain=pdf&date_stamp=2023-07-13

Biological Activities of Flower and Leaf Extracts of OF and OA

o] o] wotA TRl EF T L3HE TMESAIHKIm &
Lee, 2019). o]oll whe}h S/d4kao] 43S BA8L7] $8) hutylated
hydroxytoluene (BHT), butylated hydroxyanisole (BHA)S-2] 34
FASA7E AMGE T glovt 3] A Al AUES B4 =45
E= W7 ol A EHA 58 A FAEAY Aol &
532 eKChoun et al., 2017),

S AR AT} 7170l thgh anlR; o4 F71= Qe F
Aol gzt Q1A R R3] HAYRE 3Pl gt &7t
ol 7ol w2t e 3 SFEE 9= Tido] &8s FXET
Ath(lLee et al., 2020).

SPE YR S Rt AREd Sy a4 iz g =&
E(Ha & You, 2016), #&2] 3Z&E(Choi & Moon, 2017), & 3
ZE(Kim & Ryu, 2017), ol 2] &= (Hwang et al., 2020), #
TR 9 $2E(Im & Doo, 2021) Fo] A= Act,

wehi] o]HRt ARSH AEAZRE QAE Hs] fleir 3t
£, AE, YR 5o 482 98 Y T2 HAE FEY A
9 Aol Tet A7t 2|&3A] Y=L QlekShin et al., 2018),

ZE2 X (0Osmanthus frgrans var, aurantiacus)®} 224
(Osmanthus asiaticus Lour, var, fragrans)= E3dUE3}
(Oleaceae), EA14(Osmanthus)®] /FE401ct, F5A= 9-109]
23 A Fo] w1, 2= WA BIQF Fo| UL} FHA|
tfgt =i A= Cho (2021)9] ol3teha EAJT} 3] 3] A=
of oJgt A chatell BWet A, Jung (2020)9] FEA 2l EF A
| /g8 ATt 5ol e}, 2EA ) gt At mjulek Aot

2 AoMe S84 254 Y1 £ FE2C g e
A5E 33l FHAGA I 82 & Sl 712 HolHE AlFsP|
o & Euls 9 E2hEeo|E 3, DPPH, ABTS 22 47
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Methods

=20

H oLo]| AME FEA(Osmanthus fragrans var, aurantiacus)
9} 22X (Osmanthus asiaticus Nakai) Qat 22 Ay Jof WA}
ol A AFste] AMgSHSTE,

FEUHE AIRE 27 30 goll A ] 10809 o &S 713t
$ 607ColA 24 h Bt FE3H, o1 filter paperE ©1-8-5to] of
Tt ¥ 3|74 2Hs%7](EYELA N—-1000; Tokyo Rikakikai Co,,
Japan)& 553141, FAAR $of S5 A0, fragrans leaves,
OFL), %A Z(O, fragrans flowers, OFF), 22X ¥(O, asiaticus
leaves, OAL), 224 Z(0, asiaticus flower, OAF) 252 A3
A&Z Ak
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TEA, 254 Q3 £ 2259 & E9vs FF SE2 Flin &
Denis (1915) Bhell wiet 4590t F54, 254 4 £ &
E(1 mg/mL) 50 pLefl AAIS> 650 uLE @3 Folin—Denis reagent
£ 50 uL= 7F8ted 8 min &<k §RAIZ] $, 10% NayCOs2r 100 uL
A7pska EFA AT ALo)A 1 h ¥Re-A]7] T Epoch microplate
spectrophotometer (BioTelk, USA)E o|-&3}o] 725 nmol|lA S34%=
£ 2439t B3 E2-2 tannic acid (Sigma—Aldrich, USA)E ©|

galol & Zelolhs Gpe Toksick

% EPtEolE FFE 54, 254 it £ 2251 mg/
mL) 100 pLell 1 mL diethylene glycol & #7}5kx, ThA] 1 N NaOH
100 uL ol 2 E3AIA 37CA 1 h ¥RgA17] ¥ the Epoch
microplate spectrophotometer (BioTelk)E ©]8-5}4] 420 nmol|A] &
=g S35t & E42 naringin (Sigma—Aldrich)& ©]-&-
slo] & Eohi 0| E ks kgt

4. DPPH 2iC|E 275 &

2,2—Diphenyl—1—picrylhydrazyl (DPPH) radical 2442
Blois (1958)9] Wiz S5t oe&ol &A% 1 mM
DPPH &9 100 pLell 554, 25A Y} & 358(15,7-500 ug/
ml) 100 uLE H7FIE AL, E9 3 30 min FU o AEolA ¥H-A]
7] T2 Epoch microplate spectrophotometer (BioTelk)E 0|85}
517 nmojlA SB=E S48

5. ABTS 2iC|d £715 &3

ABTS (2,2—azino—bis(3—ethylbenzothuazoline—6—sulohonic
acid) radicalo]l et 2ABALE Re et al. (1999)52 Hyez =
sttt 7.4 mM ABTS (Sigma—Aldrich)9} 2,45 mM potassium
persulfateE FE L& &35lo] 24 h E<t HHA5k0] ABTS*
< FAAZ T 734 nmoA FF= gho] 0.70-0.80 A=V} H=
£ phosphate buffer saline (PBS, pH 7.4)Z 3|4l5}o] AM&3l%ch,
ABTS 8% 100 pLoll 54, 254 93k 3 32E(15.7-500 pg/
ml) 100 uL:& &3t ¥ 30 min < ¥H-3-A1%1 3 Epoch microplate
spectrophotometer (BioTelk, USA)E ©]-&3}to] 734 nmojA] &F&

£ 230,

6. Elastase Maliat &3

Elastase Ad|&aa 24& 7|2 24 N-succinyl—(L—Ala)3—p—
nitroanilideg AMg-310] ¥-3= 0.2 M Tris—HCI buffer (pH 8.0)
1 mLef| 7|4 0,8 mM N—succinyl—(Ala)3—p-nitroanilide &%
0.1 mLe] Z3}too]l 1.0 U/mL porcine pancreatic elastase (PPE;
Sigma—Aldrich) A48 0.1 mLe} F5A, 254 Yot E F55
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(15.7-500 pg/mL) 0.1 mLE Y31 gj2ofl= A& gjAl
mLE A7k 37CoA 20 minZt ¥RSA]A p—nitroanﬂme BH
FS & Epoch microplate spectrophotometer (BioTelk)E ©]-&-5}¢]
410 nmoll A FBFEE SH5H5.

7. Tyrosinase XMsligat &4

Tyrosinase AT 242 Yagisol ol weh 25isict
(Yagi et al., 1986). 0,175 M sodium phosphate buffer (pH 6.8) 0.5
mLef 10 mM L-DOPA 0.2 mL ¥ 254, 254 3t & &5
(15.7-500 pg/mL) 0.1 mLe] EF}He| mushroom tyrosinase (110
U/mL) 0.2 mLZ 3718t 3774 10 min 5<¢F §RAIA §Hg<
Zo|| 4= DOPA chrome & Epoch microplate spectrophotometer
(BioTelk)E ©l-8-3te] 475 nmolq FHEES Z3sHct

®

=i g==vs)
FEA, 254 A3t £ FE2E9 AL disc diffusion™

o2 FrRIAT AR FFE G=E §8HF P oacnes (KCTC,
3314), H]5& = M furfur (KCTC, 7743) 252 =X
A BEALAE (KCTC, Korea)ollA st Ald af st
o ARESHTE A S35 F ulekol AREE HAWIR|= P, acnes
L reinforced clostridial broth (RCM, Merck)S AMEsIEoH M
furfur’s potato dextrose Broth (PDB, BD)E o]-&-3to] uljoFs}ict,

ZY2ko| F5E 37COA 24 h 5t A vjeFete] AT E
4 HWES o83t F uikg SHAH IR (agar plate)ell + 3
ESISIReT _T_L§7-]] =2} 8 mm paper disc (Advantec, Japan) 9
of F5A, 254 dit £ FEES 20 pLA £53 ohs 370y
incubatoroi|A] 24 h ¥j%F5tod paper disc ol A4E AsA s
(clear zone, mm)2] A0 & 7} Fof 3t 2259 FEL =4

AT

RE ZAANE B+ F2EA} B B2 02 UeRfgL
AT Fod AL Student's t—test= HABIH M, p—value
710,05 olst & ¢ FedS st FAAEE SPSS 12.0
K for Windows (Release12.0,1; SPSS Inc,, USA)S AM-3F5Tt,

(o] r
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EE] H=5A4 42 gt BAlo 27} ©]4F¢] phenolic
hydroxyl (OH_)7]‘§‘ 7H SRtEES weket, o] E2us 3t
E-2 phenoxy radical& FAste] At dS AAS= A

:LEH —EH SN EFEE1 mg/mLOﬂ ZFEA Y= F E
=9 TF2 Table 19 2ot S54 A 252 135.64 g/
mL, 2 FEE2 80,06 ug/mLOE Bl Hyon, 284 Y F
£E2 104.11 pg/mL, £ FEE2 71.64 ug/mLo 2 I

ZooE9] 3 FHYU SR o= Y A, A4 A 9 o
&3 Mg E E7], #e, Aot ol FHAEHA EAsk: &
A ATY WA T Fxo wt AL FEF, Fed T o
T AYEEE 7 ot F5A, 284 9 £ 255 1 mg/
mL9] ¥ FetHo]E FgFd Table 19} 20] 354 d FE2E2
123.48 pg/mL, £ 32582 86,20 ug/mLoE ElEgon &
B4 9 F2EL2 104.07 pg/mL, £ FE22 78,13 ug/mLo 2

Eaibboy

2. DPPH ZiC|Z A NS

DPPH 2t &A% Z2 AAE T3 Qi vlaLd QHget 33
E¢l DPPH7} 3 3h§ ofm| 1At ascorbic acid, Hl&A 35HE 52
T2 At BARRE A 45 Ao $HEH DPPH
o] HAEl= Yl o] 83t W OoE BN Jrrt W AR
DPPH gtz 27%0] 2 AL 2lu|3tH(Kim et al., 2021).

TEA, 25A 239 Z"“’«l A FABARA 78S M|
w3}7] $Jste] DPPH 2t &A%-S £33 23t Figure 13} 2
©0, 15.7-500 pg/mL sE=oIA :LEH o 2552 856, 21,18,
34,47, 57.74, 76.72, 84,49%, FEA & 2252 3,17, 10,14,
21.86, 45.54, 60.42, 72.08%2] AA%0] Tl Eglon, L&A
o 2ZE2 408, 11,39, 26.29, 40,51, 64.48, 77.12%, L&A
2282937, 7,03, 17.60, 32.09, 59.56, 68, 75%94 2750
I}, 500 ug/mL FEAA FEA o FEES BHT 24%
Hoh g2 A750] ERIE

Table 1. Total polyphenol and flavonoid contents of leaves and flowers extracts of Osmanthus fragrans var. aurantiacus and

Osmanthus asiaticus Lour. var. fragrans

Total polyphenol (ug/mL)

O. fragrans var. aurantiacus leaves
O. fragrans var. aurantiacus flowers
0. asiaticus Lour. var. fragrans leaves

0. asiaticus Lour. var. fragrans flowers

Total flavonoid (ug/mL)

135.64+1.21 123.48+1.57
80.06+1.53 86.20+1.41
104.11+1.19 104.07+2.14
71.64+1.74 78.13+2.13
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0. fragrans leaves =¥ 0. fragrans flowers —8— 0. asiaticus leaves

Butylatedhydroxytoluene
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Figure 1. DPPH radical scavenging activity of leaves and
flowers extracts of Osmanthus fragrans var. aurantiacus and
Osmanthus asiaticus Lour. var. fragrans.

DPPH radical scavenging activities assays were conducted to
investigate the anti-oxidant effects of leaves and flowers extracts
of O. fragrans and O. asiaticus at varying concentration of 15.7,
31.3,62.5, 125, 250 and 500 pg/mL. Activities were determined
by measuring the absorbance at 517 nm. The results are mean *
S.D. of three replications (p<0.05).

0. fragrans leaves =¥ 0. fragrans flowers —e— 0. asiaticus leaves

Butylatedhydroxytoluene

—&— 0. aurantiacus flowers —&— Ascorbic acid

100r

80f

601

40t

20f

ABTS radical scavenging activity (%)

15.7 31.3 62.5 125 250 500
Concentration (ug/mL)

Figure 2. ABTS radical scavenging activity of leaves and
flowers extracts of Osmanthus fragrans var. aurantiacus and
Osmanthus asiaticus Lour. var. fragrans.

ABTS radical scavenging activities assays were conducted to
investigate the anti-oxidant effects of leaves and flowers extracts
of O. fragrans and O. asiaticus at varying concentration of 15.7,
31.3,62.5, 125, 250 and 500 pg/mL. Activities were determined
by measuring the absorbance at 734 nm. The results are mean +
S.D. of three replications (p<0.05).

3. ABTS 2ICIH A7s

ABTS 2] 47)%5-2 potassium persulfate2}o] ¥H-g-o] 23] A3
3%l ABTS gt} Zo] Al=29] gHitat Edo] osf AlAEo] gtid &
o A9l FE o] B E = Y E o83 FAbSRs S Wles
o] AL AfellA BE= 2 Ee ARt A9 S s
AASH= 2§ 7120] DPPH assay2t 358010 #2231 A4
< Vel Aoz dEiA ltkJung et al,, 2022).
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O. fragrans leaves =¥ 0. fragrans flowers —8— 0. asiaticus leaves

—& 0. aurantiacus flowers —&—  Ursolic acid
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Figure 3. Elastase inhibitory effect of leaves and flowers
extracts of Osmanthus fragrans var. aurantiacus and
Osmanthus asiaticus Lour. var. fragrans.

Activities were determined by measuring the absorbance at 415
nm. The results are mean+S.D. of three replications (p<0.05).

FEA, 224 3 Z £EE9] ABTS ]2 &A% vjwdt
27} Figure 29 Zem, 500 ug/mLY| F=olH S84 o FEE
2 90.36%, Z FEE283.15%, 254 4 #5252 83.14%, £+
ZE-280.90%, Vit C= 94.50%, BHT= 85.28% AA%50] &l

FEA, 254 A FE2E2 BHTET 2 27 %50] ERI= It

4. Elastase XsiE1}

Elastase= A9 547 T Well 2Asked], 9] | 1
Bzl gElg A5k 9 sk 38 vl Fo st o
elasting #3fdtal 48 AYo] F7IHH B 727t ddEo
TR0 g7 AA; AR gyl 50| Frketh YA
ko et al., 2017). FANZEL2E i wopgz] Y F& 74
A 5zt 5ol dEfA Qo] o 8A|, E8A 9 3E 5ol AMEE
ursolic acidE ARE3FITHGu et al., 2018), FEA], &2A] Ju} &
2% 500 pg/mL sEoNA S5 4 F2E2 58317, £ F&
EL 46.14%, 22N A FEEL 51.22%, E 252 39.26%, &
Az ursolic acid:= 79.15% As|a 7} E2lE AckFigure 3).
Lee et al, (2014)9] Ao AAUYE 9 282 500 ug/mL &
Zof|A 10 %2 AL Bugh AT} v wet RS o FEA, 25

A FEE0] £ elastase A3 £I7F 22 FIH A

5. Tyrosinase X1}

Tyrosinasei= melanin oA 7F¢ $83% H2 sh= a4
2A] ofuiAt & 3Ll tyrosing AFBHAA L-3,4—dihydroxy—
phenyl—alanine (L—DOPA)& AJA3t & thA] L-DOPAS AHSHA|
7 DOPA—quinone2 A4J3HKim et al., 2018). Tyrosinase A3}
Ale wdl 71540 wo] Zom AZat g Aol w2 5

B& W Ytk(Yoo et al., 2019). F5A, 254 Q3 & S8
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0. fragrans leaves =¥~ 0. fragrans flowers —8— 0. asiaticus leaves
—&— 0. aurantiacus flowers —&— Ascorbic acid
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Figure 4. Tyrosinase inhibitory effect of leaves and flowers
extracts of Osmanthus fragrans var. aurantiacus and
Osmanthus asiaticus Lour. var. fragrans.

The tyrosinase inhibitory activities assays was perfomed using
mushroom tyrosinase. Activities were determined by measuring
the absorbance at 475 nm. The results are meanzS.D. of three
replications (p<0.05).

tyrosinase A LIS 54 B FEE) FE7t S71) whet A
saztrt S7kkHs A& I 4 AL, 500 ug/mL =M
A Y FEEL 57.24%, E FEEL 48.12%, 254 I FEEL

52.15%, & FZE2 41.12%2] A3 a7} B = cHFigure 4),

;

22N, 22X ot 2

e
1

E=2| 42|

M

d H|=

I

WellA wigd 97, & 2 o2 71%] Sehed 52 9§ Al
g AF FHEAR Hoj=lo] oi EdES Yoy]A HrkKim,
2021), "o EA3ke 1§ AT DRAS WYA7)L 3
AEE L7l §Y I9FE 2@t RuEdck(Yang &
Jang, 2019), T AF-& F8l= AEF YA P, acnes, H]
= YAFRA M, furfurso) EAZT ol2d 75 ArEAI717] Ak
coFet HEEALL A7t AR THLee et al., 2019),

EE9 HlL ST 2R 9t wj7] BH|9] F7t, A5k
o] 27t gEA o, £4, A agl, WY vk, P
acnes®| FA0) o3 G5 L 5 HEHQ 202 TAYITHKIm
et al., 2020), FEA, 25A Yt £ FE2EY P, acnes°l st &
TaTE F5A, S84 93 2 $280.25, 0.5, 1, 5 mg/ml) &
ToA 2854 d FESE 7, 9 mm9 clear zoneo| FRIF oM,
E 2252 3 6 mm9 clear zone®] ERIEY o, 284 9 &
E2 5, 7 mm9 clear zone¢] ERIENOH, £ FZ2E2 3 4 mm
9] clear zone®] EIEQl o™, 0.25, 0.5 mg/mL SEA+= clear
zone©| UERFA] ghotthTable 2), ARl M, furfure F3)of &
ke 72 g TFEA AYH 221, A 22l s iR
Az} 2AE Fol AREH FHof Sl FUAZE F7HA v,
AR f5id, gr 59 uRAs fdehs 202 =4 Siot
(Lee & Kim, 2020), M, furfur®l] tfgt Pt & 7= 5 mg/mL 5=
A FEA A FEEL 12 mm, 2 FEEL 6 mm? clear zone®]
FolFEeE 284 9 2252 5 mg/mL =04 8 mm, £ &
E2L 4 mm9) clear zoneo| ERIE 2, 0,25, 0.5, 1 mg/mL &
Zof| A= clear zone®] YERERA] Q4 THTable 3).

Table 2. The antibacterial effects of leaves and flowers extracts of Osmanthus fragrans var. aurantiacus and Osmanthus asiaticus

Lour. var. fragrans on Propionibacterium acnes

Size of clear zone (mm)

0.25 mg/mL

O. fragrans var. aurantiacus leaves -

O. fragrans var. aurantiacus flowers =
0. asiaticus Lour. var. fragrans leaves -

0. asiaticus Lour. var. fragrans flowers -

0.5 mg/mL 1 mg/mL 5 mg/mL Ethanol
7 8 -
8 6 -
5 7 -
8 4 -

Y., No effect.

Table 3. The antibacterial effects of leaves and flowers extracts of Osmanthus fragrans var. aurantiacus and Osmanthus asiaticus

Lour. var. fragrans on Malassezia furfur

Size of clear zone (mm)

0.25 mg/mL

O. fragrans var. aurantiacus leaves -

O. fragrans var. aurantiacus flowers -
0. asiaticus Lour. var. fragrans leaves -

0. asiaticus Lour. var. fragrans flowers -

0.5 mg/mL 1 mg/mL 5 mg/mL Ethanol
12 -

Y., No effect.
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Conclusion

B AFAE FEA, 254 Y3t & 2229 b A A
25 53) 3 AdARIA 28 5 Qe 7= giolHE A3l
A8 = Zo9ls ¢ ZelR ot 3=k DPPH, ABTS @& 24

= elastase, tyrosinase A&} 12|11 =S F T} v]EFo| gt
FHAIE S5

Z Eus s ST A0 254 Y £ FE52 135,64
ug/mL, 80,06 pg/mLo =2 SRIEGon 254 Qi £ 2E252
104.11 pg/mL, 71,64 pug/mL Fgo] SRIEGI, F Seti-olE
TS ST A9 S84 Qi E 2252 123,48 ug/mL, 86.20
pg/mLO 2 ERIE|lom 2&A Qlat £ 2552 104,07 ug/mL,
78.13 pg/mL Fko] 2ol Egith. 500 pg/ml =4 DPPH &
52 FEA Qi E FEEL 84.49%, 72.08% 25 A E S
ZE2 7719%, 68.75%9) 27A%0] SRIHIh ABTS 2]z 27
5 2B Yut Z 2252 90.36%, 83.15%, 254 dut & 3%
-2 88 14%, 80.90% 2A50] EelE9tt ElastaseAsjaals =
3t At FEA ot  FEEL 58.31%, 46.14%, 254 At
2 2252 51.22%, 39.26% As|ai7} El=Qlt) Tyrosinase
A aiks F5A it 2 FE25-2 57.24%, 48.12%, 254 At
T 22EO 59 (5%, 41,1202 AT} BHelEglc)

P acnes®d FH4EIE Z79% 27, 5 mg/mlsTolA 54
Y £ FE2E2 9. S mm, 254 4B E FEE2 7, 4 mmY
clear zone®| BRIE AT}, M furfud FHEINE A3 23}, 25
A QT E FE2EE 12, 6 mm, 254 3 2 25528 4mm
9] clear zone?] Q—OlE] At

meth FEA, 2B AR R RE 2EE F =
22 g3t auts 71 2 Bt ola) elastase, tyrosinase A&
A= =4 g1l Hlow, deadoe Holu 25 7154 242
A 8 4 Gl 20 R Ko olF 283 ATPARQl AR
A9 AL 7] ER =S 02 AlRHEY

ox ﬂ.(-lﬂo

H
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Biological Activities of Flower and Leaf Extracts of OF and OA
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