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Species PA SM
Cetrelia braunsiana

Cladonia arbuscula subsp. mitis
Cladonia vulcani

Coelocaulon steppae

Evernia esorediosa
Flavoparmelia caperata
Heterodermia pseudospeciosa
Lobaria scrobiculata
Nephromopsis asahinae
Nephromopsis nephromoides
Nephromopsis ornate —
Pannoparmelia angustata B
Pyxine [imbulata
Ramalina exi/is

o| o | o= |
W w w | W ww |

o o |
|

Ramalina roeslei
Ramalina siliguosa
Sulcaria sulcata
Usnea diffracta
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Usnea trichodeoides
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Xanthoparmelia tuberculiformis

xREHMEYOED (FOLF—EHEE) A

Tz /) NI FH—BO—FETHDHT T
—BIEA T =V BROAEERRKICBWT, FrY
VNG K=/ T R— 3% ) U ~OEAETEZ
flifEd 2 Z ENMOEN TS, EXZ I CRrEFn
T —EBHEAIEHEIZEBAR E L THW LT
W5, L, BERANDL X WBhCrersmE %
RPTHZELFEETHD. MEATEHIMOANZD
VXA RN R T 5 Protousnea J&HIA D E KA
M A LB e ERFICER L LTHNTW S, Hik
FiIxEL L7 =/ —bEMEEHR L, T bl
b Z TV 2R, 20 Z LI HIAKEN
FrrF—EREAOLEFERTHDHZ L ETRLT
W5 (A, 2001). EFEHIT~Y v Va2 /b— A0 b5
SNTHIRO T v > —8 %3 5 #idg it o
PSR AR L (S, 2011).

R Lzt & 80% = & J — VIR S, K
T DOPA-Y VERESIRIZT > 7 v &Nz, 1 43[R
L7, 37°C T 30 /3[R &1, 492nm DY
OEIZE Y, Ta v —BREEEEZREER (%)
L LTRDT.

R 2 MKEHLAYDF O F—EHEHE

species inhibition (%)
Alectoria sarmentosa 47.7
Arctoparmelia centrifuga 45.9
Bryoria nadvornikiana 35.8
Bunodophoron me/anocarpum 38.3
Canoparmelia texana 39.4
Cladonia convoluta 39.4
Cladonia gracilis 32. 1
Cladonia macilenta 36.7
Cladonia rangiferina 33.9
Evernia esorediosa 42.2
Evernia prunastri 42.2
Hypogymina vittata 43.5
Lobaria isidiophora 42.2
Lobaria pulmonaria 30. 6
Menegazzia terebrata 45.9
Parmelia submontana 36.2
Peltigera aphthosa 44.9
Peltigera praetextata 44.9
Pseudevernia furfuracea 36. 2
Stereocaulon intermedium 68.9
Unbilicaria sp. 45.9
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LI OPiRibttE A7 ) —=> 7 L7z (Hara
etal,, 2011).
Lg%k X DPPH (1,1-diphenyl-2-picrylhydrazyl)
e Munic. R Lot E 80% = ¥ ) —
VAT R & &, kW T DPPH % ik & MES
(2-morpholinoethanesulfonic acid), 50% x4 / —/L
EINZ, EE TS Sz, IE¥EYE & LT Trolox
(6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic
acid), 7727 L LT80%TH /—/LZ& W, Kk
BAAATE 520 nm DR ORNEZRE L, 7 2 W LH
RAZAE D WOLEEDZAL LV, Bl {kiE M4 Trolox %5
& (umol/l, TE) & L TR®H7.

R 3 HMKHEHLH Y DIEIEZ) R

trolox equivalent

species (TE) value
Alectoria ochroleuca 107
Anzia opuntiella 140
Bryoria fremontii 128
Cladonia furcata 103
Cladonia vulcani 184
Hypogymina vittata 313
Lobaria fuscotomentosa 196
Nephromopsis ornate 256
Pannoparmelia angustata 115
Parmelia adaugescens 105
Parmelia laevior 109
Parmelia sulcata 100
Parmotrema chinense 121
Peltigera aphthosa 207
Peltigera elizabethae 214
Peltigera neopolydactyla 184
Peltigera praetextata 139
Peltigera rufescens 201
Peltigera. aphthosa 182
Pseudevernia furfuracea 257
Stereocaulon intermedium 119
Sticta nylanderiana 197
Usnea filipendula 120

BRI L 72 85 FE 99 #R{AD H1 T Trolox % & 100
PlECThotz 23 a3 1T, 23O T 6 fl
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ST~ Tz,
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A

WUIRE <3 TR, BER, RO =JEH
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THRILZLDTHD. BRITHERDaT7—F L,
a7 = URLEEEET AT AT, TOREE
WleTern BB S, Zhb DR T
RHEEE IR DIEY tH & D, Z OEEITEIMEN
Bitshs &, BEEXx5a7—rrinulish
L. Fo, BEAREENC XV ED D IENERESE DR
REph, agdrr—E=I XX —ED L9
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AF U IS, T OREI TALOMaRE SR 2
v, TLb) 12725, BlbE & HIZZOMETOEER
BRI T2, EHELIEH TLb) Lk z ¥ —
Ty MCETZIRAF U ENRETHTT A Z—EIC
HHL, =7 RAF—BOEMELZHET 2 HHASH Y
A7V —=>7 L7 (HEM, 2015).

x4 HKEHLHYD LT XX —EHEHE

species inhibition (%)
Alectoria ochroleuca 22.51
Alectoria sarmentosa 48.50
Anzia opuntiella 23.62
Anzia opuntiel/a 24.68
Arctoparmel/ia centrifuga 51.33
Bunodophoron me/anocarpum 92.98
Canoparme/ia aptata 41.82
Canoparme/ia texana 20.08
Canoparme/ia texana 56. 51
Cladonia gracilis 42.60
Dirinaria applanata 86. 04
Dirinaria applanata 74.04
Lobaria spathulata 15.24
Pannoparmelia angustata 10. 83
Ramalina capitata 42.80
Rimelia clavulifera 17.19
Stereocaulon sorediiferum 27.00
Sticta nylanderiana 18.29
Sulcaria sulcata 41.4
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N-Succinyl-Ala-Ala-Ala-p-nitroanilide (STANA) %

W= R Ui & 80% & ) — VIC IR S
WNT, Tris fBfER, =T AZ—VIRIK, KED
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STANA ¥z A, 37C, 20 sybOG S ¥z, ~
A7n7b—F)—=F—=%H\T, 405nm THEHOD
OFRICHES WO ORI ZfMERR L, Thablice
F AL —BIEROMER (%) ZHELE
BRIt L7 i) 57 7 66 KO T T A X
—BBHETEMEDY 10%L EThH o7z 16 FE 19 Mk 3
41Z: 3. BT Y Bunodophoron melanocarpum & 7
v 3=/ & Dirinaria applanata =7 X%V U 7 M
WA ETEEZ R LT,

WXRERHYOm L) (255 F—HEHEE) #F
F
EEOLRIRIZTT—F USRI DT —
BIZEHL, 277 —BOiEM a2 LET 5 Hikda
HWa A7 ) —=27 L= (JFAfh, 2015).
EBHTciFxag - roesr e LT
3-(2-Furyl)Acryloyl-Leu-Gly-Pro-Ala-OH (FALGPA)
R L2 A 80% = & ) — VTV SR
S, RWT, a9 4 F—PIRIK L Tricine FEHIK &
Mz, 15 syHaE L7-#%, EE (FALGPA) Wik%
MZT25CT 20 LS ET. v~ 7r7 L —
KU —&—% H\ T, 340 nm O & OWEHE % JIE
L, HEEDGAE D BOE DR aF 7 —
BIEHEOHER (%) ZRDOT,

x5 MKEHLHEYDT S5 —EHEHE

species inhibition (%)
Canoparme/ia aptata 15.1
cetrelia braunsiana 14.1
Cladia aggregata 33.8
Evernia esorediosa 25.1
Letharia vulpina 8.5
Lobaria meridionalis var. subplana 34.5
Lobaria orientalis 15. 6
Lobaria spathulata 16.9
Peltigera aphthosa 14.9
Pseudevernia furfuracea 13.0
Pyxine [imbulata 25.7

AERIZHE L 7o 48 1 57 ik oh T 7 7
—BIEEED 10%LL ETH o7 11 FEE 5 IR
.11 i 7 I8 (Lobaria) 3 TG £,
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FEHHIE L0 NRERFREE A .

HRITEERTHY, EIEML - LS TRES
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WRPROFREICERT 52 2EZ 2 TURE D
RN/

Xk
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Lichenology, 9, 11-17.

e, JFUB AR, /NEIESE, [LARAFF (2011).
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Application of Lichen Extracts for Cosmetics Materials

. 1 . .2 .o 2
Yoshikazu Yamamoto', Masashi Komine®, Kojiro Hara

! Emeritus Professor, Akita Prefectural University

2 Department of Bioproduction Science, Faculty of Bioresource Sciences, Akita Prefectural University

Lichens are symbiotic associations composed of fungal and algal partners; furthermore, they have the following two interesting
characteristics: the production of unique chemical substances and adaptation to various circumstances. Since ancient times, all
over the world, humans have used lichens in medicines, foods, drinks, perfumes, and dyes. In recent years, pharmaceutical
groups have studied and reported on lichen’ s medicinal applications. However, there were few reports on their application in
the cosmetic field. Therefore, we intend to focus and develop our lichenological research for cosmetic materials. We have
accumulated and maintained about 6000 specimens of lichens in a freezer for the past 10 years. About 200 samples were
selected among them as experimental materials and their extracts were prepared. Antibiotics for Streptococcus mutans and
Propionibacterium acnes, whitening (tyrosinase inhibition), anti-oxidation and anti-wrinkle (elastase and collagenase
inhibitions) actions were screened among the tested extracts. We found several extracts that showed a strong action for each

inhibition.

Keywords: lichens, extracts, symbiotic organisms, cosmetics, pharmaceutical activity
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