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Abstract: In this study, Crocus chrysanthus (Herb.) Herb. bulb extracts were extracted by purified water and ethanol, and
their antioxidant and tyrosinase inhibitory activity were measured to see the possibility as a cosmetic material. The yield
of the extracts was 1.8% to 6.0%, and the yield decreased as the ethanol concentration increased. DPPH free radical

T3 A} (e-mail: kyungwan77 @ajou.ac.kr)
call: 031-219-2618
1+ XA A A}F (e-mail: bhb@ajou.ac.kr)
call: 031-219-2623



- Sofia Brito - Lei Lei -

o1 F - A

(1,1-diphenyl-2-picrylhydrazyl) scavenging activity was high at 91.97% at 625 ug/mL of 70% ethanol extract. The total
phenol content was also measured at 447 mg/g, higher than other extraction methods. The whitening effect was confirmed

through in vitro tyrosinase inhibitory activity. As the ethanol concentration of the extracts increased, the tyrosinase inhibitory
activity increased, and 70% and 94.5% ethanol extracts showed high inhibitory activity. Therefore, the Crocus chrysanthus

(Herb.) Herb. bulb extracts confirmed its potential as a cosmetic material through antioxidant and whitening effects.

Keywords: Crocus chrysanthus (Herb.) Herb. bulb, extraction, whitening, antioxidant activity, total phenol

LM E

AP AP A AR st 47 FAIE
oloj7lal glom, A& 5 HAZZRE AoR|= 74
=HES HEEA ol8sie dh 2ds] AEA
ATHL2]. 023t 8t 25 Hd=w Ee QF%‘Q%*O“ 5
Aoz & ulmET }Eﬁmxﬂ EUBATIPS = R e
T aAfe]] it 7o) ZRHEAL T3], AEAlelle Ale
Ho57] Sl i‘ﬂﬂ]l‘(POIYPhCHODTrJ Aol S8 Al
el gL Qlof tt Aefed 7iss 2l ol &
SoPH shgEel A= F2 A=rt 2 5 A4l

i Eohs edlof] JERE = aflol] wet elA
=Sf(intrinsic aging)2} 2912} =Sl(extrinsic aging)Z T
Alg g Sk WA ke Rl Qs A s
olE Hojgol met AsRe AR o} S WS
o, 21914 sk AEIS, Ag AR, vAHA] &
ﬂ]r e o RSl ofslf AREe ol ek

I AR eZol] Of3t kedh= Hies}e) 80%S XHAIs)

N

SL

o

Eq gR=2 gy &4 7AR M ZzF 5o BxE
RXZITE 27} Aele] eZER free radical = 2

XA A~ (reactive oxygen species, ROS)E RAAIAH F+8 %
28 EAPA7|IL 5P EICE ROSE 9afe Ak
o8 Z2o]= singlet oxygen ('O,), Superoxide anion radical
(&;"), hydrogen peroxide (HO,), hydroxyl radical (-OH),
alkoxyl radical (‘OR) % hydroperoxyl radical (‘OOR) 5¢]
glom, o} ROSE DNA, 414 o 5 chijas} gk A
E T 845 WA 4 ok ol v Al

715S ouisl 4~ glom HjRARAC] thalal AYA AT}
ZA9] wafl 9 et 5= ERiti69]. T iekAl=
butylated hydroxytoluene (BHT), butylated hydroxyanisole
(BHAYS: ofe] GAISHAZL IARE A Fse ] o]
2 EoR Qlsf Aol o T 4 Sl Har ¢l
of e} kst B4o] we A AT o] B
Alo] Holx|al QItH10-12].

ekl ekl A, 41494 A 1 &, 2023

WeRIE Aje)ilst e RO mNE TS uE
Sh ot sht sesk AR 39 Tpel A7t 2
2glo] 7lu], Fo7NE WAsto] sk sigre] glo]
7|5 Q13 ApeAde] ofsf it A= e &
o] WEli-Alo|Eof| EAYSH= melanocortin 1 receptor
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tyrosinase assay buffer (EC)E Z12F 20 uL % 96 well
flat-bottom clear plateo]] F<UdkL 50 uL2] tyrosinase
enzyme solution (48 uL tyrosinase assay buffer + 2 uL
tyrosinase)S 7} wellol] FEJsto] 3%t & 25 CoflA] 10
min BFSIAcE 1 th3, 30 uL tyrosinase substrate
solution (23 uL tyrosinas assay buffer + 2 ul tyrosinase
substrate + 5 uL tyrosinase enhancer)2 Z} wellof] 3715k
2 3159 microplate reader AH|E 0]-8510] 510 nm
ofA] 30 min E¢F LS =Ask] theo] AL o83}
o] AFESI9ITE Slope (BEc) 2 Slope (S)+= AAbs (Absy
Abs)E ATime (T, T 0.2 Lpteo] AIsieick

Tyrosinase inhibitory activity (%) =
[1-{Slope (EC)/Slope (S)}] » 100
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BE 290 24ghe 33 W Axjstgon, Y 2
T Zh ol wiet gl EEHAK(standard division,
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Water 20% 50% T70% 34 .5%
EtOH EtOH EtOH EtOH

Figure 1. Comparison of yield by ethanol solvent concentration.
Each value represents the mean + SD of triplicate data.
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Table 1. The Extraction Yield of Crocus chrysanthus (Herb.)
Herb. bulb by Ethanol Solvent Concentration

Extracts Extraction yield (%)

Water 6+ 034"
20% EtOH 43 + 021"
50% EtOH 4+0.16
70% EtOH 34012
94.5% EtOH 1.8 + 0.06

"The date were expressed as mean values (£ SD) of three
experiments (p < 0.05)
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Figure 2. DPPH fiee radical scavenging activity of Crocus chrysanthus
(Herb.) Herb. bulb extracts by ethanol solvent concentration. Each
value represents the mean + SD of triplicate data.
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Table 2. DPPH Free Radical Scavenging Activities of Crocus chrysanthus (Herb.) Herb. bulb by Ethanol Solvent Concentration

DPPH free radical scavenging activity (%)

Extracts

200 ppm 312.5 pg/mlL 625 pg/mlL 1250 pg/mL
BHT 014 £ 1.1°

Water 40.62 = 1.2 53.89 + 227 74.79 + 3.1°
20% EtOH 50.34 + 24" 6593 + 1.5" 83.93 + 2.8"
50% EtOH 66.10 £ 1.7° 79.20 + 2.1° 9282 + 1.8
70% EtOH 7171 + 2.4 91.96 + 3.0° 95.80 + 1.1"
94.5% EtOH 49.93 + 0.9 68.13 + 14" 86.77 + 3.1"

BHT : Butylated hydroxytoluene.

" The date were expressed as mean values (SD) of three experiments (p < 0.05).

radical S}RHEEA], A4S} 7|14} wk3sto] DPPH 8-
Hajlo] ojddr}. ZEAZFANEEY] FEEC| oigt
DPPH fiee radical &7 2] AHAT} 7z afjuic} F
oA OoR ZTFsh= S Bl 625 ug/mlolA 70%
OfERS > 50% OfERS > 94.5% OfERS > 20% ofEkE > A
Al 2 =08 47 Dol EUTh(Figure 2). 70% ofgt
& 22 3125 ~ 1250 pgmlollA 7171 ~ 95.80%0=
DPPH free radical 4~7 2o 7 aab2QlS 215131
THTable 2). 312.5 ~1250 ug/mLo] oehe F=ZEo| 4] of
Zo 8 ARG 200 ppm] BHTS} H|wE Foto] 47
o] =52 & & Uk gkE sETt moHEaeE
free radial 27 4Jo] F7Isk= P Holal 94.5% o
g FEoA dasisled ol Eulee MbBlE
(hydroxyl group)o|ut EAK, T3] Zojof uha} zjo]
= QA9 B E9leh 4ago] A9 FE8ue] FA4S
A Ze|olze] Sales SV AR AlmEHct
[30]. o]#gt P> m=nmfe|e} wQlofA Gufo] wt
F2Z XY A Zuel vttt P Bt
[31,32].

33. & Hl=slEE &t

Z2]9]=(polyphenolics)>- ZFAAloll de] Haxsto] 4=
7IA7F Hom 25| Aol ¢gke] FJRo R FokS o
Foto] Fadel, IS I, FAEH Y st 5 oy
Ae)a 9 oA J50] S AoR YeA {33 &
Aof|A] F HiEsSRlE TRk Yokr] Sl8l resveratrol S
HFGNOZ Flo] BE AL AAJslaL 2% Ayt &
SARFAEET] 29 F Wl TR 70% ofEhE
FE=EolA M7 mggo R 7Y =2 JRs VRS o,

RO

50% ofleke Z=ZEollA] 367 melg, 94.5% ok 2EEo)
A1 3345 mglg, 20% ofehE FE=ollA 2845 mye, HAIG:
oAl 167 mg/g =02 =2 AFS YERYGITHTable 3).
AT 2EE Aol E@juls g fiee radical 427
o] oFe] ARITAIS KOl e}t SARE ARS B
TH34]. Th2 FZEHT} 50%, 70% oJehe EE B4 &
vz o] &7 Ushet ol dehe & 2o 2
W2] F w3 oeF B4 ot U diu} 29pd B3 ofgt
& 25| A7} FABFACH35,36).

3.4, Tyrosinase X5l &M

Hehd A o] ARE ARA A= Ao=
oA AL HAIA Q] FA= tyrosinase©]Tt). Tyrosinase
+ Lryrosine © = RE] AJAFE= dehd AR vy S
A, Lrtyrosineo]|A] 3,4-dihydroxy-L-phenylananine (DOPA)Z,
Z12]31 DOPA®JA] dopaquinone 02 4FoFel= IoA =
Wl g3 o] T o] A} WS Fol T wige

Table 3. Total Polyphenol Contents of Crocus chrysanthus (Herb.)
Herb. bulb Extracts According to the Extraction Solvents

Extracts Total polyphenol contents (mg/g)
Water 167 + 2.17

20% EtOH 284.5 + 48"

50% EtOH 367 + 1057

70% EtOH 47 + 1227

94.5% EtOH 3345 + 84

"The date were expressed as mean values (£SD) of three
experiments (p < 0.05).
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Table 4. Tyrosinase Inhibitory Activity of Crocus chrysanthus (Herb.) Herb. bulb Extracts by Ethanol Solvent Concentration

Tyrosinase inhibition activity (%)

Extracts
250 ug/mL 312.5 ug/mL 625 ug/mL 1250 pg/mL
Arbutin 38.84 + 0.8
Water 1554 + 3.1" 2025 + 2.4 3361 £ 1.7
20% EtOH 16.81 + 2.2" 2441 + 1.9° 38.65 + 3.2"
50% EtOH 21.60 + 2.4 3026 + 3.1° 50.72 + 2.6
70% EtOH 23.52 + 3.0° 3548 + 2.0° 62.02 + 3.6
94.5% EtOH 30.78 + 1.8 43.19 = 26 68.84 + 3.0"

" The date were expressed as mean values (xSD) of three experiments (p < 0.05).

o0 m312.5 pasnl

o625 pg/mL
=i, 250 pasml

I
o
T

Tyrosinase inhibition activity
(&9

Arbutin - Yater 20% 50% 0% 04.5%
Et OH Et OH Et OH Et OH

Figure 3. Tyrosinase inhibitory activity of Crocus chrysanthus
(Herb.) Herb. bulb extracts by extraction solvent. Each value
represents the mean + SD of triplicate data.

AP o5 Yojubr] wiio], tyrosinase”} ok H-g0|
A BkS &8 Aot Hok o]2fgt o]F-= tyrosinase
Aalf /g2 vl S H7Fsk=tl vl F83 84x0]
] depd AAdut ko] ARRHAIE 7] AtEe] BalE
OJUTH37-40]. 2 AFoM= Bl H TEARTAH[ES
719] tyrosinase A5l 2d-S B7 51K Table 4). Tyrosinase
Al 4L A < 20% gk < 50% ofgk& < 70%
ofERS: < 94.5% ofekE 407 ofEke T} SElE
7ok As 2RI 4= UAthFigure 3). 625 ug/mLo]
70% olghE FEEHE Rl arbutin 250 pg/mLa} H]
S5t Asf S HAL 1250 pg/mlFElR= 20% offehE
FE=E Al 2/ HISsSIGATE 10%, 94.5% ofeE
25 1250 pg/mLoA] 62.02%, 68.84%0 2 =7 HAlE|Q)
o} 919 gHAst AE Aufe} vlasto] 94.5% oekE ==
=0l tyrosinase A8l ZHdo] 7Y ot e Axsat
ol g Aupr} Ugk=t o= AAE aAsk= AR
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o} Akt E20] tyrosinase 4 F-9I91 tE] ol 4
st tyrosinase 28-S AAIBK= HRE AFE 7HsA
o] &t gwo oekE FEECIA TRk A= SOl
tyrosinase A5 ARz F-8 Aol tiEF 23T o] Q)
= Aoz AlRETi4l].

olgsle] & Su(PAl 20% oleh, 50% ek,
0% oek; 94.5% oeH)E delst & zlggsiar
it} gl ) gale) ek AE HaPeilch A
o83k F=o| 7MY o] E9kom, ofghE 8] F=
7} SRR FEES] 482 HolRE S Bk
DPPH free radical 427 /ol 25 s/t 2255
= EHoR FTlehs S Holal FASE ol
g FEHC oS o83t FEE0] & o] Y
o} E3] 70% offghE FEEoA w2 &7 S K
T & g ol FASE o83t FEERT
ofleheS SR 3t FEEolA FRko] WAL 70% ofgt
& F2oA 7 =2 F s TR 47 melgS YERAS)
th == 8o wet ¥ HiE k] $71=5 DPPH
free radical 27 20| F7Isk= kol AtAIL}t YAJst
it v w5yt 24 AdoA tyrosinase A3l 242 &
sl 2 Al Al E/o] ok o] FE7t woklol
ule} Z7lehs oFARS Holal 0% olehe EZE, 9%4.5%
ofEhe Z=ZE 1250 ug/mLoJA] 62.02%, 68.84%= S5t
Al BdS RIS = QI oo At AnEEAE
ZEARFAEEY] FEE2 P &4 9 v 8%
o] 5 BRI e, B3] 0% offghe =54 =
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