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Experimental studies about the inhibitory

effect on tyrosinase and elastase activities by various herb medicines
Jae-Hoon Jung - Kyung-Jun Kim

Objectives : The purpose of this study is to investigate whitening effects and anti-wrinkle effects of a few
80% ethanol extracted herbal medicines.

Methods : In the first study, a few 80% ethanol extracted herbal medicines were screened for their
inhibitory activities against the tyrosinase. In the second study, a few 80% ethanol extracted herbal
medicines were screened for their inhibitory activities against elastase.

Results : 1, We showed 28%, 27% and 19% inhibitions of mushroom tyrosinase at 500 wg/mi concentration
of ASR, AIF and ABR extracts and they were showed higher anti-tyrosinase activity than
arbutin's. We also could observe that the decreased mushroom tyrosinase activities in RR,
CML, LR, AGR and TH extracts,

2. RR, AF and ABR (final concentrstion 1 mg/ml) were appeared 60%, 98%, 83% of inhibitions of
elastase activity, and they were showed higher anti-elastase activity than that of ursolic acid.
We also could observe that the decreased elastase activities in AIF, AR, LR and CML extracts.

Conclusions : These results suggest that ASR, AIF and ABR extracts contribute to the anti-melanin activities
and represent potential sources of whitening agent, and RR, AF and ABR extracts contribute to the
anti-elastase activities and represent potential sources of anti-wrinkle agent. These results suggest that some

herbal medicines could be strong potential sources of inhibition about anti-aging and whitening effects for
the skin,
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Table |. The List of Herbal Medicines in This
Study,
Herbal ok
Medicines Ao ula
A 2|3} Rehmanniae radix, RR

AQ7} | Acanthopanacis Senticosi Radlix,| ASR

A4 Aurantii Immaturus Fructus AIF
W3] Chelidonium majus L. CML
Az Lithospermi Radix, LR
<& Achyranthis Bidentatae Radix, | ABR
EShiR Acori Gramineri Rhizoma AGR
bipas Aurantii Fructus AF
9y Taraxaci Herba TH
A= Polygalae Radix. PR
A3 Citri Pericarpium cp
A= Rhynchosia Nulubilis RN

=32t Benincasae Semen BS
o1z)¢l Alpiniae Oxyphyllae Fructus | AOF
ZT5 Uncariae Ramulus Et Uncus | UREU
3}7] Astragali Radix. AR
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2
< o
2

100gS AF T 80% oeh2S 7lsto]
Qb 23]o] ZA ZEFRAFS olgsto] F
Sssqt. A8 Issm FolojaA
(Whatman, Maidstone, England)E o]$3}o 7+
o ot stk 2 F 7% 55 71(Eyela, Japan)
AHgst] w5 de, T2 Az
(Freezedryer, Matsushita, Japan)2 ¥4 7AZ%3}o]
Buho o] DMSOo] Fo A3}t

e B
e
offt

12
tlo

el

83



shilotolu|elFm etk s A227 ARE20099 89)

2) Ak

AEsE A5 sdstel FYB

Elastase (pancreatic from porcine pancreas)

Elastase

N-Succinyl-(Ala)3-p-nitroanilide, Ursolic acid®}
Tyrosinase A &3= A3]7] 98t mushroom
tyrosinase, L-tyrosine, arbutint Sigma aldrich

(St. Louis, MO, USA)olx F4i3te] A-g-a}git.
2. WY

1) Tyrosinase 4 &4

gokAo]| th3t Tyrosinase A A AL
Yowell AHg-oto] FREE ZAoHch. 96-well
micro plate] 0,IM sodium phosphate buffer
(pH 6.5) 11042 53 3 ghofolr 53 AR
£ 104% Y+=t}, I ¥ mushroom tyrosinase
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o 73 redd 20 B A9, e

T Egollr 58t WAlste] g2 & A7,
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A AAES TFaksith

FIHETZOE arbuting AHESFYlor FAM
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[o
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[1-(S-B)/C] x 100
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Tablell, The Inhibitory Effects of Herbal Extracts on Tyrosinase. (group 1),

Material Aok = Inhibition of tyrosinase(%)
A 2) 3} Rehmanniae radix, 500ug/ml 8.60
2} 7t Acanthopanacis Senticosi Radix, 500ug/ml 28.27
A A Aurantii Immaturus Fructus 500ug/ml 27 .46
L Chelidonium majus L. 500ug/ml 6.97
2z Lithospermi Radix. 500ug/ml 6.15
& Achyranthis Bidentatae Radix, 500ug/ml 18.85
AT Acori Gramineri Rhizoma 500ug/ml 451
arbutin 1000wug/ml 13.93

Tablelll, The Inhibitory Effects of Herbal Extracts on Tyrosinase, (group

Material Aok T Inhibition of tyrosinase(%)
Azt Aurantii Fructus 500ug/ml -3.33

39y Taraxaci Herba 500ug/ml 3.33
A7 Polygalae Radix. 500ug/ml -4.29
A3 Citri Pericarpium 500ug/ml -2.86

A Zg] Rhynchosia Nulubilis 500ug/ml -10.00

=37} Benincasae Semen 500ug/ml -2.38

arbutin 1000ug/ml 238

30 .

4
25 2r |:| H
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- |arbutin H TH \j H RN
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Fig. 1. The inhibitory effects of herbal extracts on Fig. 2. The inhibitory effects of herbal extracts on
Tyrosinase, Tyrosinase,
(ngLlp I: RR Rehmanniae  radix.y ASR Acanthopanacis ~ Senticosi (GI”OUPH . AF Aurantii - Fructus, TH Taraxaci Herba, PR Polygalae
Radix,y AIF Aurantii - Immaturus  Fructusy CML Chelidonium  majus L.y Radix, CP Citri - Pericarpium RN Rhynchosia  Nulubilis, BS Benincasae
LR Lithospermi  Radlix. ABR Achyranthis  Bidentatae  Radlix., AGR Acori Se'mc‘n)

Gramineri Rllizwna)
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Fig. 3. The inhibitory effects of herbal extracts on
Elastase,

(group I : TH Taraxaci Herba AOF Alpiniae  Oxyphyllae  Fructus,

ASR Acanthopanacis ~ Senticosi  Radlix., AGR Acori  Gramineri  Rhizoma

AIF Aurantii Immaturus  Fructusy UREU Uncariae Ramulus Et Un('u.s')

Table V. The Inhibitory Effects of Herbal Extracts on Elastase.(group |I).

Material Aoy = Inhibition of Elastase(%)
39y Taraxaci Herba 1000ug/ml -11.78
ojz)el Alpiniae Oxyphyllae Fructus, 1000ug/ml -11.93
Z}Q 7} Acanthopanacis Senticosi Radix, 1000ug/ml -15.09
AR Acori Gramineri Rhizoma 1000ug/ml -18.68
A4 Aurantii Immaturus Fructus 1000ug/ml 15.59
2T Uncariae Ramulus Et Uncus 1000ug/ml -14.80
ursolic acid 500ug/ml 18.08

Table V. The Inhibitory Effects of Herbal Extracts on Elastase.(group IV).

Material Aoty = Inhibition of Elastase(%)
3}7] Astragali Radix. 1000ug/ml 373
Az Lithospermi Radix. 1000ug/ml 8.73
23| Chelidonium majus L, 1000ug/m! 6.82
A28} Rehmanniae radix, 1000ug/m! 60.70
Az} Aurantii Fructus 1000 ug/mi 98.08
L& Achyranthis Bidentatae Radix, 1000ug/ml 83.28
ursolic acid 500ug/ml 2247
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Fig. 4. The inhibitory effects of herbal extracts on
Elastase,

(group IV . AR Astragali - Radix., LR Lithospermi  Radix., CML

Chelidonium — majus L., RR Rehmanniae  radix,y AF Aurantii  Fructusy

ABR Achyranthis Bidentatae R;l(lll\',)

1

i

A2 g5nge] dig Aol FolAHA Y
AT o Feag vz o 22 FA4s)
of g a7t FuksiAa gt

7o =3hs FA WA =3k Fxdte u
= T ok g kste ARto] EEztel wet
A7) wstolal sl QAEet qdld =F
Hola A7l =3tz A k&S Ydtd o
B 5 g wsbolrt?,

22 o] AMe] =EHA FAAZL TAi
Fo] uHo] A AAZE(ROS: reactive oxygen
species)o] Z7}E|m @A AL2ZQl hydroxyl
radical, superoide radical, lipid peroxide radical
& Aol Wi Eobd ¥R FoFAER
A, did, o 9@ st whgete] AlE

A2
£3& Fu YR=sts TTIE 9] @
)

FA oA, DOPA A3loA|, 4% AA 27 2
A9 Ak o daiA ol FojAT ek,
2hd AWM tyrosine©] tyrosinaseo] 2J5] DOPA

2 A8 53 DOPAY| THA] tyrosinase?} AHgbakg-
< Zvek= 348 #A8sto] DOPAquinone©]
cycloDOPAR 3t thg Fo}9li= DOPAquinone
o] HxelAsE Z835lo] DOPAchrome2 AJAI3H
% 5,6-dihydroxyindole-2-carboxylic ~acid &
5,6-dihydroxyindolS #x FHFEHoz wHWaldo
ARE® el AL 53] yrosined 7|47

& 2719 T WA w8l tyrosinased] Zu)zt

=

)

A 9RgE dEd Az MEzav)del deid
2AA FYHBR,  in vitrooA] WA
tyrosinase &3S AHA0R AAlsk= A 2H
o g goprEEo] detd S At
i VRS Bz 3 AWt tyrosinase= dzt
d NS ARAE 7MY F83% 348 %
A 9lom, tyrosinased] JAlE= wWldeo] AL
Aafeto] v FujHe] a35 7| 4+ gl

A, ksl ZHE HAE Zes Rud
WREe] FHoFAZE WM ETE THAEA] Yopry]
dade dHdS f=ste £49 tyrosinaseE
olggt APE FT HHo
TyrosinaseS AAIGTHH dzhd o] A 2
Zolgke M-S AlSaL, o AF WEs Fdtd
BHie] FopA7t AAE nuES S ekt

2 AfoXe AA, Aot AL, W2A, 2
%, &, ARE, A%, £FY, 94, 19, AE
g, E#49 80% ethanol FZEL Alga}o]
tyrosinase &4 A  EHE  FESGL
tyrosinase= Wbl KA 27| dAld Fodshe=
BAEH, Ado AHE 35S A% A 1 84
o JAREE ZAste] HFrpEP,

Tyrosinase A A adfo| djgt AHA
A WA R IFAMe AP 28.27%, A
ol 27.46%, $E0] 18.85%2 B4 AAHS B
of UXTOZA 13.93%9 FAIAHES HQ

87



FhiiotoH] QIS ula3tslA] A2 A23(2009d 89)

arbutind] H|3] =& ZAIJES el AAI}
(8.60%), WIFAN6.97%), Ax6.15%), AFE
(4.519%)% Tyrosinase A JA| &5 H o}

iz vg) e A3}E HrtHTable 11).

T A fﬂ‘lhﬂ aFE EFYGo] 3.33%9
24 dAgs B 238%4 g4 g gL ®al
& arbutind] B3] =& ZAIE HoL}, A
ZH-3.33%), YA(-4.29%), Z9(-2.86%), *ZH|
(-10,00%), THAH-2.38%)= 23|18 Tyrosinase?]

Aol F7Hd Aog B YrhTablell),
TEARZAY 84 g
B S A 1A
= 8§47 FES A
er’ﬁ]x] °]‘3}25. e I FE
HAH2 elastin®] A sHERE of
collagen«] A 5Sx J|deles AR HaE
Ik, collagen A9 2717t HARFE A4
FH 9490] skt collagen ©]¢]d &
A9 elastin B2 FEANA 27 7)ol
WAe) Gopolsl gl Asl 2k o
ol Algte] ol s Wyel thehtel A
A ZAE, elastased EAo] F7lsH7] wiEd
elastase?] FAZ7}= 29 AM o 23l uR BT
o a9 R ARY Fagdos Azeg
PomEA, s 598 e AeR Bl
WIS BopA} FEUA ERE AR o)
B7] YA elasting H8ole EAQl elastase
g o&d AHPE TF dFo] Fasyd
ElastaseS JAISI}H elastin®] E371 A5l
F5 Aol Ak Aolgke TS AT, ©f
43 PNe o] el B A 8
WA TS B,
2 AQoXe A, Aot Ad, WA, 2
S, HAE, A, B39, A9, 275,
71 Z} 1000ug/ml F= FEET elastase AN

A tol

81, Elastase™

il Aol elasting

RO lo ot oy :|°
mﬂ:
o
=
e
rS.‘l
?.:

=

{o

o ot BN

¥ A|71Z  microlpate reader’]| S

oo
oo

Elastase B4 oA &3] ojzt AdZ7, A
WA sekr] aZoME AAo] 15.59%9] A
SR

28 Ho] tZF¢ ursolic acid®] 18.68%9|
Wl of ke BAeAES A Aoz Uk
o TFY-11.78%), AA(-11.93%), A7}

(-15.09%), AFE(18.68%), ZT-5(-14.80%)
&9 A4 57 gl ASE YEpthTable
V),

F oA A 2FelMe Al 60.70%,
A Zto] 98.08%, $-<0] 83.28%2] Elastase A
A HE Hof th27¢ ursolic acid®] 22.47%|
Hla] Al wjelA BAE Wl wf o]de] A
<= 7R Aes yEyen, 76.73%), Az
(8.73%), W=A6.829%)= A dAEIHI} ursolic
acidol| H|3] v]ekst Ao 7 UERdtHTable V).

olFel ARoIA HHEe] F= F A7t A4,
&, T3Ye dWepde ATEAQ tyrosine©]
L-DOPAR AZE =t P tyrosinaseE A
Fozx ARAow Wepd AAHIA EHE 7}
2 g o] AR FHHY, dog W
AAe] AR YsEZZ olgd F g Aol
PEREY

E AAS, A% e S
elastin® H3JA|7|E elastased FAS JAgo

2ZXR FEUR AAY A dEEAR o]8HE 4

Ll

dopils] W54 AHBRe T A o3l o
S 3Lt AALSETE dojit) 2E T

WRRo] dhokA) 222 Fddo] tyrosinase]A
9} elastase®] Al AR L FFE
g WAL AUA 294 A7 Dasit o,

l° e



AAE 9 190 JlEe] 31ekAle] Tyrosinases} Elastase 24 A Ejol] Tk A4

g &8

sl adE JHAE HlEe kAl ik v

W, FEuA I ol 93 49 59
ohlsh 2o B 2 4 itk

1 AAZ, Aot AL, W=, A%, &, A%
X, A%, 239, 944, 39, AEH, T3Pt
deid Aol A DAl dojste Ea9
tyrosinase®] EAJel| vXE YIS ST
3, Aerrek A, &, TTYL dx
arbutin®t} $48  tyrosinase@A Y
vetiiglon, AA%, Wad, 2z, A%
AR o3k £ 84 dAEs, 94,
9, A&d], F3A, AL tyrosinased T4
gAgo] gl A& BT

2, A, ATk A, WEA, Az, &, A%
E, Az, ¥, AL, =275, P

|

Mg om

e e ro

oL

=
FFE 4T A, A, A%, $EL Uz
E29] ursolic acid2t} 943 elastase
A HES HoFaL, AL ursolic acid®} H]
=8 FEY elastase FA AAEL, 3], A
Z, WA vk 579 g, EFY,
AxQl, Ao, MBE, =TT F
elastase &4 Ao g= AL HAFUT

N

o)<l

doHlE 3

AT, st Z3E THAE Bl
Aokt AL, &,
tyrosinase B OAIZ Ha gRu gis s1d
Aog AEH, AAF, A7, $E2 elastase®] &
A oAE B 2R EHE B Aox B
fiaileg

wxolo
EFYe

4, B, W,

4 ot

Acknowledgement

200995 ZLoiEtn

re

TH Aol

o

|

HE
ra

. Shin, J. Y., Screening of national products

that have activities Skin-anging , Korean
J. Food & Nutr, 2001;14(6):568-72,

. Mishima, Y., Hatta, S,, Ohyama, Y.,
Induction of melanogenesis suppression :
and mode of

Res,

Cellular  Pharmacology
differential
1998;1:367,
. Matubara, H., Inhibitory Effect of lichen

action, Pigment cell

Metabolites and their Synthetic Analogues

on Melanin Biosynthesis in Cultured B-16

mouse Melanoma Cells, Natural Product

Scienses,1998;4:3,

Choi.
Tyrosinase Inhibitors from Marine Algae
and Medicinal Plants, Kor, J. Pharmacogn.,
1998;29:3,

. Matsusukami, M., Evaluation of antimelanogenic
Effects, #&ik, 1995:19(1):14,

et al., Screening of the

6. Hwang, J. H. and Lee, B. M., Inhibitory

effects of plant extracts on Tyrosinase,
L-DOPA oxidation and melanoma systhesis,
Journal of Toxicology and Environmental
Health, Part A, 2007;70:393-407,

Bio

and

. Hearing, V. J. and Tsukamoto, K,,

chemical control of melanogenesis

melanomal organization, J. Invest, Dermatol,

89



ghQtolQIFE A5 A2 AR25(2009 82)

10.

11,

12,

13,

14,

15,

90

L AAY, o9E, AFd, =HA,

1999:4:24,

. Ikeda, T. and Tsutsumi, T., Function and

skin depigmental activity of crude drugs,
Fragrance J. 1990;6:56,

quzx F&
=Y s A& # AT, ] soc,
Cosmet, Scientists korea vol.31, No.2, June

2005;189-96,
Qui, F., Komatsu, K, I., Satio, K. I., K.

Kawasaki, X. Yao and Y. Kano,
Pharmacological ~ properties of traditional
medicine, X[[T, , Pharmacokinetic study of

mulberroside A and its metabolites in rat,
Biol. Pharm, Bull, 1996;19(11):1463,

Lee S.Y., An J.H,, Cho H.Y,,
of MMP-1
peptide from Crataegus pinnatifida bunge
in fibroblast cell line HS68 cells, J. Kor,
Agric, Chem, Biotechno, 2003;46(1):

Isolation

and characterization inhitor

Soc.,
60-65,
Lee K.K., Kim J.H., Cho ].J., Choi ]J.D,,
Inhibitory effects of 150 plant extracts on
elastase activity and their anti-inflammatory
effects, 1999;21(2):
71-82,

Yoon, Y. G., Joung, M, S., Choi, J. W,
and Kim, J. H. The
whitening effect of Ephedra sinica Extract,

Scientists Korea, 2005;31

Inter, J. Cosm, Sci.

study on the

j. Soc, Cosmet,
(2):153-59.

Az, F=9le yRest 54 5 AT,
Journal of the Society of Cosmetic Scientists
of Korea,1226-2587, 2001;27(2),31-35,

AdA. AE ofsd. wdW. B3,
Yong he Zhang, oA AEF FEE9 3
Akl AR AdfrobAlEellA 9] Metrix

16,

17,

18,
19,

20,

21,

22,

23,

Metalloproteinase-1 & A3 &7}, Korean
J. Biotechnol, Bioeng,2005;20(1):40-45,
BEg, o)dT, AR, 2579 T FEE
o Af Huz &7 84 2 SAd &
8 A Journal of the Society of Cosmetic
Scientists of Korea,1226-2587, 2001;27(1):
133-50,

olds. HZ wlspdEe NEEE dF 3t
FESBN A, 1997;23(1):43-56.

shyx. PES METEAl 1999:92-4,
Shin NH, Ryu SY, Choi EJ, Kang SH,
Chang M, Min KR, Kim Y.
Oxyresveratrol as the Potent Inhibitor on
DOPA Oxidase
Tyrosinase,
Commun, 1998;243(3):801-3,

Acroca P, Garcia-Borron JC, Lozano JA.
Regulation of final mammalian melanogenesis,
The role of dopachrome tautomerase and
the ratio between 5,6-dihydroxyindole-2-carboxylic
5,6-dihydroxyindol,  Eur ]
Biochem, 1992;15:155-63,

Kim J, Kwen IH, Lim HJ, Lim KS,
Hwang CY, Inhibitory Effect and Mechanism

Activity of Mushroom

Biochem Biophys Res

acid and

on Melanogenesis of Radix glycyrrhizae
Journal of  Oriental

Otolaryngology &

Water  Extract,
Ophthalmology &
Dermatology 2003;16(2):113,

Hwang, J. H., Lee, B, M,, Inhibitors of
tyrosinase and melanin synthesis, Journal
of Toxicology and Environmental Health,
Part A, 2007;70:393-407,

Lee, S. J., Bu, H. ]., Lee, J. A., Jung, D,
S. Screening of plants in jeju for
whitening materials in cosmeceutical, J Soc

Cosmet Scientist Korea, 2005;31(1):115-9,



24,

25,

26,

AAE 9 190 JlEe] 31ekAle] Tyrosinases} Elastase 24 A Ejol] Tk A4

Bernard, P and Berthon, J. Y. Resveratol:
an original mechanism on
inhibition, Journal  of
cosmetic science, 2000;22:219-26,

g, oltfd, A, o), 2% ok A
EE25EH 9Fest AA#Y Elastase AdE
el l;_l

Tyrosinase

International

#Z£ 27 Korean J.
Medicinal Crop Sci. 2006;13(6);213-6,

Seite S, Zucchi H, Septier D, Igondjo-
Tchen S, Senni K, Godeau G. Elastin
changes during chronological and photo-

ageing: the important role of Isoenzyme, J

27,

28,

4 ot

Eur Acad Dermatol Venereol 2006;20:
980-7.
Antonicelli F, Bellon G, Debelle L,

Hornebeck W, Elastin-elastases and inflamm-
aging, Current topics
biology. 2007;79:99-155,
Tsuji N, Moriwaki S, Suzuki Y, Takema

Y, Imokawa G, The

in developmental

role of elastases
secreted by fibroblasts in wrinkle formation:
implication through selective inhibition of
elastase and

activity,  photochemistry

photobiology 2001;74:283-90,

91





