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Q o E AFE SAHA AAY dF4FEEMHE)T WEHE: FEE(ME)2] = polyphenol?} flavonoid &3 I+ Al
DA< 20154 395E] 20164 290 ZALEIIT. A8 BAL SPSS 208 o] 4akith. AT ATH= HES % polyphenol
&

15(129.60 mg/dl)> ME%H(43.80 mg/dl) 2.t} 85,8 mg/dli7} B :=3kow, AolA] 50 ¥ Uk HEQ] % flavonoid
125(30.50 mg/dl) MEF#420.90 mg/d) 2t} 9.5 mg/dl7} B =9kt}. DPPHE| 422732 HE 1 mg/mlel W34 3 mg/miell
A& 41.03%7F, ME 1 mg/mloll B8)A 3 mg/mlolAE 1636%% U =301, Tyrosinase 31242 HE 1 mg/mlell H]3jA]
3 mg/mlol A& 8.29%, ME 3 mg/mloll A& 10.32%7} B 3%k, Elastase 481242 HE 1 mg/mloll B84 3 mg/mlol A&
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407%% O =34th A7) BRSNS BF FEATEST) vlEte]l 84o] Stk ARA O 719 F
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Abstract In this research, the total polyphenol and flavonoid contents in the hot water extract (HE) and methanol
extract (ME) of the Coriolus versicolor fruiting body and their partial bioactivities were investigated from March,
2015 to February, 2016. For the analysis of the data, the software used was SPSS 2.0. The results indicate that the
total polyphenol content in the HE (129.60 mg/dl) was 85,8 mg/dl higher than that in the ME (43.80 mg/dl). The
total flavonoid content in the HE (30.50 mg/dl) was 9.5 mg/dl higher than that in the ME (20.90 mg/dl). The DPPH
scavenging activities of the HE and ME at a concentration of 3 mg/ml were 41.03% and 16.36% higher than those
at a concentration of 1 mg/ml. The tyrosinase inhibitory activities of the HE and ME at a concentration of 3 mg/ml
were 8.29% and 10.32% higher than those at a concentration of 1 mg/ml. The elastase inhibitory activities of the
HE and ME at a concentration of 3 mg/ml were 3.12% and 21.53% higher than those at a concentration of 1 mg/ml.
The collagenase inhibitory activities of the HE and ME at a concentration of 3 mg/ml were 5.44% and 4.07% higher
than those at a concentration of 1 mg/ml. In conclusion, these two kinds of extracts are judged to be useful as skin
wrinkle relaxants, due to their anti-oxidative and bioactive functions.
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gre} ol g &7 7 SAHAT, 1e vRe} B 2 XIS U uitH
QF T o] oigh #Alo] FHM|E Fofe] A &A%
sk S 7 A STk ollg AFEES] A 21 He Xz & A7)zt
o] ARSI 2Ao] =& =8 Al HYa 53] I SAWA A A (Coriolus versicolor fruit body)™
5 SAol datsi1], 2], T3], U4, 51, F= 0 20159 Bl ool MR HAEIE AT AL
st gl WS gaHe, 719l 75 sPEEe] 8 wol ARgsth d7IRES 20159 39HE 20164 2
AZ7IA HATk olHE 75 HMAds Tl 9ol T A7px] 3T
Qo] me} ke A B S HERITHS, 9, 10, 11, 12,

53] WA Tl AWML TEHA, Coriolus 2.2 ABQ| &1 N=
versicolor) HAREFO] WIFEHAE TRl WAl SAWA AR AZS T B2 o) o
el FoiL, i E kel A #AT A2 2/ o), A5 320 B 50 g2 FH4 50 mio] 2110
7Rl s, A AAH R wxsh] weel A T 147 Qs FEegnh vwEe FER
A7 Azl FrelA] @an g AFATE 7SS, &0 100%M e 50 mio] R 5.0 g2 a1, 30 (HHow
QEt AN AHEFOlE MR feel  30m 7k 289 Azalel REagon, 47 23 2%
M= eF 10040l sl )= Ao kel /Y g &S 941%2(7,000 pm, 30 min, 4C)st
[13]. &AHAe] AdA ] *é%ii% *% 5.62%, & of 4% ol o 3x](Whatman No. 2)2 =& F, &
W 420%, ©SkE 65.09%, A 23.24%, W 5 Fz2e -70CAA B2 F BAZ7)1-Shin
6.37%, AW 1.10%= 3-8k 9l it oF%=4 Bio Base, SD5508, Korea)oll Xl 57 71239, g

M
T, SEHZO|E So] Halwo] 915}[14] 9 Y 9 2z2e 34 9% 7)(Eyela Co. N-N, Japan)$}
Ao} s IS v Al 42.2%, WA 10.5%013L B 40°C 8&4Z(Eyela Co. SB-651, Japan)2 7Hls
G B2, Futelelz, F dtHEolet FFYE @ 5

A &2 ARgEGITh e frElobul il B4 9
o G A8 5o ofElAgel o= AoR dEA 8l g AE 1.0 goll 30 mle] "Re} vgkes 7zt A}
tH1S, 16, 17, 18]. 8L, 3027 2857|(Newtown, C.T., US.A)Z &
ofelellle Am7hA FAMAC] dFd A= FAA gle] 28] % 319, 5,000 rpmoll A 20%7F 14152
Fawel tish LI A6, 19], TAHA gjo] A5 AL wEHASIE A5 A4S 7 ARe] BAE
o] A A oiate] niXE AF, ksl FUEAd B sample dilution buffer(pH 2.2) 2.0 mlo] &3]3k &, o
FUlAlTte] Aol mlAl= G320, 21, 22] 5ol HE 9025 mE st BAE AR AL
AT7E A FHolA AS W, FAMAL Atk A
2y A7 v Aot 2.3 ZES0| M} H2 2N
AN 2P A FEE29] F polyphenolZ} %+ flavonoid
1.2 970l 2% e BAHT
WAl 5o 7154 2AE HAEke SESS 7%
e AREEE7] 15kl £ Aol s SAHA AR A 2.3.1 & polyphenol &2t
2 ik o2 A< (hot water)o} MEHE 2 & 5}o] B4 %Z29] % polyphenol % 24 Fortin- Coachlet's
& d7shs Zlo] HAolglow, FAHORE gt wmampijos 24 &gty WA 22 23E 05 ml
2. ol 2% Na,CO3 5.0 ml& @i, FE3] s F 287
1) FEEE9] polyphenol®] FHeks AR Ao Wx]8F T} 3 50% Fortin-Coachlet's reagent
2) FEEEY flavonoid®] FHFS FARgTh 05 mle 21 ThA 3087 WAF D B
s

2) AksE YRR DPPHO| 27715 AR (Shimadzu Co., UV-1601 Spectrophotometer, Japan)E
3) A2 A2 Tyrosinase, Elastase, Collagenase 0] .8.3}¢] 750 nmoll 4] 352 =Aatdc) o|u) w2

o=

o] Aseds xAFeFAT 34 2H42 catechol (Sigma-Eldritch Co. St. Louis, MO,
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2.3.2 & flavonoid

2k o

o =AL Lee et al., [24]

FEE9] % flavonoid $HES =
. WHA FEE 0.1 mlol
2 &, 4710l

o} [25]15 F38lAl AHESEA
diethylenglycol 1 ml< 7}sle] & &3t

1 N NaOH(w/v) 0.1 ml& &gtsto] 37CalA
1A17F Fek whg- A7l &, #33417] (Shimadzu Co.
UV-1601 Spectrophotometer, Japan)E ©]-&3k¢] 420
nmel| A F %4 stk oluf blanki= Al 549
A ZHke] & SR aHlvh EFA AL rutin

ReA ]
S A8kl oH, & flavonoid 3

2 3 stk

=3t 3k
. .
wa, & &3t

=
kel
)

FIReR=1 z
G

2 rutin mg/dl 2

2.4.1 1,1—diphenyl-2—piscary handrail(DPPH)
o elst MxtSos £H
SAHA A4 A FZE 4 DPPH (Sigma- Eldritch,
St. Louis, MO, USA) 9] 242 H9-& Kim ef al.[26]
7} Lee et al..[27]% ©1-&3t5ith 24249 Al 100 pl(H
FTF% 0.3, 0.5, 1 mg/ml)ll 100 mm Tris-Hal(pH 7.4)
400 ple % 500 uM DPPHE
(1,1-diphenyl- 2-piscary handrail, 0.04929 g /250 ml
methanol) &< 500 plS €l SFoith W ES

& &3
Aol 2083F WA 3 o ®EFA17](Shimadzu

4w

Co., UV-1601 Spectrophotometer, Japan)E ©]-§-5}¢]
517 moll A FF =S 43T} ojull, blank= A28
==Q

of Al ek Z4zke] FE8vE ARSI o, 44
O|Z&72= BHA(butyrate hydroxy anisole 1.0 mg +
100% methanol 100 ml)¥} BHA(butyrate hydroxy
toluene 1.0 mg + 100% methanol 100 ml)E AR§-5}]
Hlastley. Aabsol a3k Als 7 ke &
2 A9 FAEE v 3o wE HEEE JERY
S1tH26]. Electron donating ability (%) = (1 - 4 / B)
x 100. A% sample®] F¥=o|1l, 18]3 B blank2)]

absorbance®]t}.
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2.4.2 Tyrosinase X5t
O

Tyrosinase A3 &4 %7@[28]% WA 35C $x
oAl 2%=& 7] 243k 0.175 M phosphate buffer(pH
6.8) 0.2 ml, 5 mm L-DOPA €< 02 ml ¥ FZAIE
&8s 747t A 1,2, 3 mg/ml®] E3telo ]9
Al tyrosinase(110 units/ml, Sigma. Co.) 0.1 mlS 7}
ko] 35TCoA 287F HESAIZTE o]% EjEAlY)
(Shimadzu Co., UT-1601 Spectrophotometer Japan)&
ol-gsto] 475 molA FHEE AL W(Swa) T A
o 5 0.1 ml& H7lste] §HEE SAHS 7L(B b5)s
FEAR & Aol 7 0.5 mi<

5 AT HCa) S o183t Aol

tH28].

Inhibitory effect (%) = {1 - (Saba -

=
Tk

6’

Babs) / Cabs} x 100

2.4.3 Elastase XsliEd =3

Elastase A3|&4 4L James et al,[29]9] WHS
FAgste] ALgSFTh WA 7247k FEd A|RE 0.2M

Tris-HCl buffer(pH 8.0)% 84 4ol w}2} 845},
0.8 M N-succinyl- (Ala)s-p-nationalities 20 plg 3 7}s}
Atk olAE 25TAlA 1083t A8k, 1.0 pg/mle]
porcine pancreatic elastase(Sigma Co.)E 20 nl? 7}
sttt " THAl 37Tl A 3023t A&
., 4CoA Aoz v3-& HX| Al7]aL, Microphyte
reader(VERSA max microphyte reader, USA)E ©]-&-3}
o] 405 nmol|A] &3 931t} QR ToRE A

o
e

syTE =X

s SRS VHEl 240 2SS4 siolon, &
gk ]l )27 2 ursolic acid(0.1 mg/ml)E A-&-5}

St} Elastase ANEA (%) = {1-(S-B)/C} x 100. S
249 g A& W7t FHE, BE £49 gl

buffer A7} §3%, CE AEEY thA buffer A7 &

2.4.4 Collagenase XsiEM &H

Collagenase A& &S Wunsch & Heindrich [30]
WS Sa] AR WA 719l R AR
ol 0.1 M Tris-HCI buffer (pH 7.5)°] 4 mm CaCl,
7}t g-<Moll 4-phenyl- azobenzyloxycarbonyl-Pro-Leu-
D-Arg(0.3 mg/ml)E =91 7@l 250 ulE 71k, of
714l collagenase (0.2 mg/ml) 150 pl& 718k A2
2087 BFX] 3 6% citric acid 500 plE o] WHS-S

=

23
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ZAIZL 5, ethyl acetate 1,500 pl< H7)aho] #3424
7](Shimadzu Co., UV-1601 Spectrophotometer, Japan)
2 320 nmollA FFE=E 54 3FHh collagenase A5
AL ABEAY] A7 A7) B AAaER
el #s& 24 T3 2tk collagenase
A8 24 (%) = {1-(S-B)/C} x 100. St &4 = A
289 7§45, B &£49 Al buffer 27F &%

%, C= A4 Al buffer H7F §3%E SHA| otk

-

Aol whet 33] AAjst o, A
2 2t FiA + ZFRAE e,
Fo 2= X230 SPSS(Statistical Package)
4-3}o] Duncan's multiple range testE A5}

3, TAA fro] FFEE p<05 FElA AFEA:

o

3. Zut ¥ 1N
AW AL A5} MR FET FEE
st 2

=i

453}, % polyphenol®} % flavonoid S+,
4

A PEBHE 2A e et 2,

3.1 2AIHA X FEE9| 2

FANA LA 5 g8 Aot MR FE3 A
FEEY 588 Table 194 B vjo} o] A= 25
Eoll A 0495 golaL, WEhE FEEINE 0.246 g
Z AFFEEAA S FEEA R o 20 B2

N

o2 et

Table 1. Extracts obtained from C. versicolor fruit
body lysates

MeOH
0.246

Hot water

0.495

Item

Extracts(g)

Each extract was from 5 g of C. versicolor fruit body powder in
50 ml hot water and MeOH, respectively.

2 & polyphenol % & flavonoid &2

3. = S
SAMA AR It vgE FEEY F
polyphenol¥} flavonoid &3 Table 20l AAISI3ATH

o
.

4 FEEA 129.60 + 0.73
43.80 + 0.41 mg/dl

% polyphenol &3
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FEEoIM Het o
g

w
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Eht, @ FEE0] M
2

! o}
TS Hediich = 2}
Z &4 30.50 + 0.63 mg/dlo]aL, wek
A1 20.90 + 0.09 mg/dlE F5FEEolA
Z5oA Hr} ot BE ZoZ yEhith
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hal

ofr |

% flavonoid
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= o rlo

Moo = U
M

=

=

Q.
=

o

Table 2. Total polyphenol and flavonoid contents of
C. versicolor fruit body extracts
Amounts(mg/dl) of contents

Solvents
polyphenol flavonoid
Hot water 129.60 + 0.73 30.50 + 0.63
MeOH 43.80 £ 0.41 20.90 £ 0.09

Total polyphenol contents were expressed as catechol equivalent.
Total flavonoid contents were expressed as rutin equivalent. Each value
represents the mean + S.D. from three independent experiments.

o|9} FALSE ATE Lee et al, [31]2 *3HA
29 H=3FES 80% ol g0l 4] 28.36 mg/dle]
B, & FEEAME 402 mgdlE et 8k
80% Olete FEENAE XA AAA Hes F
Ao Uetgkot, FAHA 7
FEEA R D50l
oon et al., [32]= °F
ZooE e ke Ay
ke 9.83~11.14 mg/g ©]
A ol9} - ANER & o)
X polyphenol#} flavonoid
SISIEIEY

=
e

=

0
£
i)
=

3.3 dz|gd it

3.3.1 DPPHO| 2|5t 2|2t AHEN

AW ZdA o] Aol WEre &9 DPPH
radical &7 84S A A= Table 39 AA8H
U 4 FEEME A, 2, 3 mg/ml)dl we}
2AGAR LS ZH2F 2446 + 0.51%, 39.29 + 0.57,
65.49 £ 0.51%°]1%031, HEHS: FEElA = A Fkol
el AN S-S Zz) 326 + 0.08, 8.37 + 0.44%,
19.62 £ 0.74%% UEl} A9 WEe 355 B5e
A5 =7t 7ol Wt radical &4 432
Ao R Ehon, £33
BT} A3
el 9=

S e

StM

g FEE0] v

A& YR, of
2 e THp<.001). 184 o] &
BHAY} BHTS} HlasjA s @ 2k

o
ST
o

9E A
1

(e}
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AW Al (Coriolus versicolor) AHAA| Z FZEE2] Ak &4 9 A& A4
ERAIRE, AWA EF 3 mg/ml A o] FeAE 3 o yElyth e ol9h 22 AHER & o HAF
Ashso] 6549 + 0.514%= Ueht @4tskse] & 1 EE9] DPPH radical A2 el g7} mobds:
O & eI 5 Z7keta, e 5 &uje TR 2 A Fol
| o webd A2 AN A Aolrt UeE o & 3l
Table 3. DPP.H radical scavenging activity of C. on], EAlo] HA] AT EAS A A 27 2 8
versicolor extracts B - ] ;
PARS R 0= 7Aoo =
Scavenging activity (%) according to amounts of goll mekA A Aok gl Ao AR Eo R,
Samples & extracts(mg/ml)
solvents | N 3 " "
L 3.3.2 Tyrosinase X{aff &M
Hot water 24'46ai 39'29bi 65'49ci 4596.78 000" o Z]H—]H X]—N i‘ﬂ e} /\9]_ Uﬂ Bl 21 9] .
0.51 0.57 0.51 i A = =T = T==-= tyrosinase
e 3 XS zALEE Al 3 oy 2=
O 3628881 8(.)3}4? 1%673; 334 000 A3 F4E A A= Table 49 A A ST 95
_ ’ ‘76 o5 s 02'3 FEEY] tyrosinase A3l S Z7he] AHEEE(l, 2,
' ' A +0.26% +
BHT 7664 = 026 3 mg/ml)°l b 17.57 £ 0.26%, 21.00 + 0.16, 25.86

DPPH radical scavenging activity was measured by 1, 2 and 3 mg/ml
concentration of hot water and methanol extracts. Concentration of
butylated hydroxy anisole (BHA) and butylated hydroxy toluene(BHT)
are 1 mg/ml in methanol, respectively. Each value represents the mean
+ S.D. from three independent experiments.

a-c values with different letters are significantly different at p‘<.05 by
duncan's multiple range test. m(p<.001.

o]¢} FALEE ATE Lee et al., [20]1& 78 F590
A et SXHA WjSFEE] datst S48 A
A} extract-19} extract-11+= A8 FE7) Told4E &
AbslEe] Frskatta Haste] o] Ao Adtele
ARt Zdeko] ). ESt extract-I, 3.6 mg/mlS e o
75 oF 65%<] ksl gt Qe FeE YEehd o]

ATt A AMAL A A 3 mg/ml 2] Al 65.49%9

FAkstOL, £A A AGA, WEEERe Fusks

A Fxe Hl#gte] Frhs)
FEEA Hrhe dA3] B glo
ong et al., [33] A GAHA
AA FEE <] DPPH 43t 848 2Abeh 23 A

FE7t 75 &2 DPPH radical A7 E744
UeEtiglon, s & ow Frsitial 8ol

mg/ml 2] A] 91.3 £ 0.8%2] =< radical A|AZFS

KeR

—

[¢)

= X2

YRt sk, o] AFtolA d4 1 mg/ml A Al
24.46 + 0.5% RUHe AA3] %2 radical AASAIS
vehfe] xfelE Bt

o]9]ol &= Kim ef al,[34]E AZHAl 224
o] gkl gapA)S AR A3} ool o]
A2 2 AZA(FSCso)©) 2.94 pg/mlE o]
A ARES AW WS FEERT AAF] w2

=

T
A=}
Rus

e
=

=
3]
2l
T

2 1o o

7
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+ 1.09%= A Frol vt Flshs AFoRE &
ABHA frolAdo] Qlthp<.001). TEg+ HELS F3EE 9
BEollME Al s ngste] 742 25.15 + 0.17%,
30.01 £ 0.40, 35.47 £ 0.48%% 7}l 7 do|lom,
ol AAA FATA frelide] AATHp<.001). L2t &
o wErE arbutin®] 550
w2 tyrosinas
UERTh

a

Table 4. Tyrosinase inhibitory effect of C. versicolor
extracts

Inhibitory effect (%) according to amounts of extract(mg/ml)

Solvent

1 2 3 F p*

Hotwater  'GOR* 2000F BCE g 000
Meon  FPE 0 0OLE S RARE S smaa 000
abuin S8 Bl 4TSS s 000

Tyrosinase activity was measured by extracted by 1, 2 and 3 mg/ml
concentration of hot water and methanol extracts. Control arbutin was
treated with lmg/ml. Each value represents the mean + S.D. from three
independent experiments.

a-c values with different letters are significantly different at p*<.05 by
duncan's multiple range test. pm<.001.

A9} FAFSE G192 Park & Chang[35]% 3+=F
AT 8F(=EFMA, FolHAl, AolHAl, <
, oA, EIHAL GAHAL A A9
FZE2(1.0 mg)2] tyrosinase A3l 4 HAEE
7}, =R WA 1.9%, SolHA 17.8%, 2]
A 10.0%, FEolHA 12.0%, HoIHA 3.1%, TIIHA
40.5%, BAMA 12.2%, SAHA 8.6%=+aL High}
lo] ekgte] Ajo)7} el

=

=

[e]

= Ao ek 3 ol
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7o} o] AFY 4 FE2ENA Y tyrosinase A5l £
I v WS oW FEENE fARIG oW, Hal
HARTHE ghora, U] |A FEERTE 52 4
o] AL}, Egh HghE FZ 29 tyrosinase A3 &>
SAWA AAA FEE0] RuHA FEEANA HUE
oot ZIEHC=ERE M A, HolHAl, AolmA, gFol
AL el A, GAMA) WAl FEEENMETE =
= AFE eI

3.3.3 Elastase X{sljEd

AWM AAA Aot MeE 3559 elastase A
3 245 AY sk wet 2A A= Table 590
AAEATE AWM LA dF FEEQ, 2, 3
mg/ml)2] elastase A3 42 Z+z} 13.81 £ 0.68%,
1424 £ 027%, 16.93 + 0.92%= A &0l upz} ozt
A FTkete AEollon, ol FAEH ool <

(e}
e FE2ES

5] A tHp<.005). =3+ vEt A2 sk 790l
QoJAE 1140 + 0.65%, 22.58 + 0.81%, 32.93 +

0.81%= A elgidl vl#ste] S7lehs dFor o]

ARE FA| EATH frolidol AATHp<.001). F59F
HEekE FE5ES 494E 2~3 mg/ml HEs OM
E A4FEEA Hite vEs FE2EA nfe 2o
Ao R eyt 28y 45 vgs FEE L5 e
2o & AFE-3 ursolic acid Hth= 4938 AA o
R XA 2 A FEEY] elastase A3l S W
= Ao % e

Table 5. Elastase inhibitory effects of C. versicolor

extracts
Solventy  Inhibitory effect(%) according to amounts(mg/ml) the extracts
control 1 2 3 F p*
13.81 £ 1424 + 16.93 £ .
Hot water 0.68° 027" 0.92° 18.62 .030
11.40 22.58 £ 3293 £ .
MeOH 1. R
<0 0.65* 0.81° ogre 0013030
Ursolic 6573 + 1.60
acid

Elastase activity was measured by each 1, 2 and 3 mg/ml concentration
of hot water and methanol extracts. Control ursolic acid was treated
with 0.1 mg/ml. Each value represents the mean + S.D. from three
independent experiments. a-c values with different letters are
significantly different at p<.05 by Duncan's multiple range test.

3.3.4 Collagenase Xsi&EM

A A Dot WEhs 559 collagenase

420

A A S AL A= Table 69l A|AISITE &4
WA 2R o] A FEEY 449 AY (1, 2, 3
mg/ml)°] WE collagenase A3l 23 46.39 + 0.41%,

49.87 + 1.15%, 51.83 + 0.84% ©]QIt}. =3+ meke 3

EollMe Z4zke] A FE(1, 2, 3 mgml)ol wel
37.65 £ 0.83%, 38.27 + 0.39%, 41.72 + 0.77% A& &
A5 Yeh diZzTE A8 retinyl acetate(1 mg/ml)
2890 £ 1.39% Hue £ oz Yeht 5 v
A& vig- $-Fg Ao R gk

Table 6. Collagenase inhibitory effects of C. versicolor
fruit body extracts

Inhibitory effect(%) according to the amounts of

Solvent/ extract(mg/ml)
control
1 2 3 F p*
4639 +  49.87 £ 51.83 =
Hot water 041° 115° 0.84° 31.10 .000
37.65 + 3827+ 4172 + o
MeOH 083" 039° 077" 30.18 .000
Retinyl acetate 28.90 + 1.14

Collagenase activity was measured by 1, 2 and 3 mg/ml concentration
of hot water and methanol extracts. Control retinyl acetate was treated
with 1.0 mg/ml. Each value represents the mean + S.D. from three
independent experiments. with different letters are
significantly different at p<.05 by duncan's multiple range test.

wk

p<.001.

a-c  values

upzba] o]} 22 Table 79 AFE & w XA
A Do) WERE: FEFF2 collagenase A3l 24
o] AE3| =& AR UeEY FEAEE Ak
2xe] g TFsAol e AoE AR H

ﬂ

4% A8
ER=5

FAMAS] Al 4
7, 2H|zo|E Fol
o 8oty
Zols}
o] ¥ IH
SEREEATEY
el Aol A
77 243 oA
% 2ol 0ig o
AMA AAAS] 3B
gyel o
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