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Abstract

To use mountain ginseng adventitious roots (MGAR), which is superior in functionality
compared to ginseng, and to mass produce raw materials as a functional cosmetic material,
the antioxidant and cosmeceutical activities of the extracts of MGAR at different ethanol
concentrations (0, 20, 40, 60 and 80%) were compared and analyzed. At first, different ethanol
concentrations were compared to determine the best solvent for the extraction of phenolic
compounds from MGAR. An 80% ethanol extract with 10.07 mg of gallic acid equivalents/g
sample and 0.94 mg of quercetin equivalents/g sample was the best solvent in the extraction
of phenolic compounds. However, the 60% ethanol extract had the highest antioxidant
activity, evident by 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging, Trolox equivalent
antioxidant capacity (35.01 mM Trolox/g sample) and ferric reducing antioxidant power
(460.94 mM FeSO,/g sample). However, the inhibitory activities of the 80% ethanol extract
from the MGAR against tyrosinase and elastase were higher than those of the other extracts.
The results of this study show that the extract of MGAR can be used as an easily accessible
source of natural antioxidant and as a possible cosmetic ingredient in the cosmeceutical
industry. However, the components responsible for the antioxidant and cosmeceutical
activities of the MGAR extracts are currently unclear. Therefore, it is suggested that further
studies should be carried out to isolate and identify the antioxidant and cosmeceutical
components in MGAR.

Keyword: cosmeceutical, DPPH radical scavenging, ferric reducing antioxidant
power, total phenol, trolox equivalent antioxidant capacity

Introduction

T Algle] 13} Hhol7|eo & ejofsgol 3 Ajel o] o] B} Thedt Ahe]Alo] o]
3 sl aAystod T E ehe 7ta 9 22271 18] 3 wahd AY4o] 271517 Hck(chihashi
etal, 2003). Tiesko] TS 2pol Mo 2] HEA| ol EAAT 27T ZThE &
Agakaol s THEr xjo] WAl of3e 1= collagen ¥ elasting Hafhs
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collagenase, elastase 23S Z7HAIZICHPillai et al., 2005). T3 BdAtae wlRA|Lof|A A FAJol| Trojdl=
melanocyteS A3510] 7|5 A4 P4o] F83 2J3kS SR tyrosinase WL Z7HAIA Wepdad S Z7HA1IcH
(Gilchrest et al., 1996). ©]o], FAt}E o] 94313 A ZAlo] 0|5 GAS0] ¥h Wl 84S A5 2R S0| 7|5
A sa}zru YR 72 Bl itk 1 FolA] Hol|A &3 528 -50] FYdaAlio] Hlsto] wlFof 3= 2=0] Ao
HAZL 3183} 74 —k%PAxHEAi_J Aol FEs] gl lck.

E

SR QU A} 2 A A 2 A1) e QWA /5 239 o
25K Yoo et al., 2003; Park and Park, 2007). 31|15k AbAke] 7-9- QI C} ok 7} Hofubrks Zo] Be A7E
5l 2161 Q4 ol ARl oAb etal, 2007, B0 ol 71 R A3 ol e
AoFo] w21 gIEHMizuno et al, 1994). 21 Sof o|efek ALl 7]40] WS THSIL AARS thapgArst] 9]
SJof A1 Z Ao A BSto] RFAAES 5 2, ool A Aol ZAAES o] 5 Al T2
2 AJefslel B3 EUT SHYAL /s HelAs fE o}lolEHH%WlOﬂH e el wheaks o] B

=7
o] o]-&-x] 11 QItHChoi and Jeong, 2003). &R PR 22 7|7kl 8ho] 755, 4 ARt
;F_F,stﬂ A tirAiAE Al oPg A Q1 B FFo] 7Hs5t 215+ AFAHoko] A2] 7|54 S Qlul Ak} Eolsh o)
ok oke| Gk 7FITHShin, 2001). E5F 2319k S5 2] W kg g7l olsl A 2Ast KA Aol = S Z-713t Y
2g4o] 27k A% B %1 JTHChoi et al., 2012; Kim et al., 2016).

AE71E A EA E87Hs] FAS It Atk 250 Fakstel TedH AF-=(Kim et al., 2010; Park et
al,, 2012) 50 & 70% olgke 2&Eo| 284 ZZEHTF AL Gabv) 9ok delA] ek wak AhlR T 225
2 APt Jlrkal B s 9l om(Lee, 2010) AP F2EE-2 nj¥anbr Qlrkal BaE o] QItKYoo et al,
2004). SHARH g S-S HOP ofekE T A FE2EC] A nlH|g Aok

oof] & Atol|Al= QIAET 7|55 d o] FHojurA Y50 tigiiiato] 7hs st AbtdEE 71578 AR AHE
517] I3t 7|1 ZAE M oletE F g Delsh bl 2250 ataked Y A aatE vl u RSkl

i
rol
r>~

]
[o]

Materials and Methods

A2 H=

B Algo] ARgSh Al (F)8kIHte] @ FAm[E] (Hwajinbiocosmetics Co, Litd., Hongcheon, Korea)ol|l 4]
Aol ARESHGITE. 2 AbphiloRLS H47]E o]-85te] 0.5 mm=E #4f5EiTt. 0.5 mmA = A=z A8+ 0,
20,40, 60 12|11 80% ollehE-S S| 10812 347 Iste] SRz 35712 70°CollA 1803t &5kl s} o
et FEE5S UU5571(Hel-VAP Precision, Heidolph, Germany) 2 s5A17] th3 5271%5t] Ago]| ALES

ek
2 Tz U Bapei-o|C B A

AbhefR 2250 wiisAd S15HE SRR Choetal. (2017)2] WS WE st S50t A E 20 pLoil 5742700
UL} Folin-Ciocalteu A12F 100 pLE &3tsto] 2A|17HERSAIZ1 5 20% sodium carbonateS- 100 ulA 7153t B-S-
N2 1A RFA] S & i-Mark microplate reader (168-1135, Bio-Rad, Hercules. CA, USA)E AR85}0] 750 nmollA &
F== 24319k AZo] TP+ gallic acid= 2MJet EF7 73418 083} GAE (gallic acid equivalent)& Lt
BRI

Al 282 EetE ol & S Kim et al. (2012)9] S -§-85t0] S5s3It} AE 100 pLol ollghe:
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300 uLZ ¥ 10% aluminum nitrate 20 uL2} 1 M potassium acetate 20 uLZ 7|5}tk HHSol2 =24 560 uLS
E8foto] 5|AgH F 1AIRF RESAIZITE. o] S microplate readerg ARE-5H0] 415 nmellA S8 =S SAsI0ITE S4€

SHEE 2EEAQ querceting o]-8-5t0] 2MJH BFATA O 2 AlLksto] QE (quercetin equivalent) 2 LFERAR

1,1-diphenyl-2-picrylhydrazyl radical 215 &d

4.0 2 345 1,1-diphenyl-2-picrylhydrazyl (DPPH)} A7} 255 Fef 749 Hepdg LrehfA|eh 4t
ot EAREE HxtE 11]%‘#2”4 ARR/ZHAA FollA] Subgo] Hsto] gt S}, DPPH radical 47127
2 ole} 22 g &= tigh radical 27 F=E I 4= ok AMIFEE2] DPPH radical 475+ Blois
(1958)2] W& wigsto] 2451t AZ2] DPPH AAE/3E S745H7| 9Ish A=Z 40 uLet0.15 mM DPPH -84 160

o
of
_|>~1

ULE 2315191 0™ 9FAlof| A 30827 BEg-A1ZAtk. 0% microplate readerS AF&3] 490 nmel| A S-3 =2 245191k
Al:t4]2 DPPH radical scavenging activity(%) = [1 - (O.D of the sample - 0.D of the blank) / 0.D of the control] X
1002-= LERH .

2,2-azinobis-(3-ethylbenzo-thiazoline-6-sulphonic acid) 215 &3
2,2-azinobis-(3-ethylbenzo-thiazoline-6-sulphonic acid) (ABTS)2t 2HAFeHE-& 4ol ¥hx|5t sFshik-gof ofsto]
ABTS radicale] A/dHth. ABTS radical g4HeHE2l0] &4 -OH7 |0l 2Jal| @HI%] o] radical E-7-2] 291 EAo| &
Al =8 o] & S E the = UEtUlo] 522 Al dE S745h= ot ABTS radical> DPPH radical '} 1
WA & AR Z7oll Hol ARgE= AR oz A&sHA S 4 qlth
ABTS 275 =42 Zulueta et al. (2009)2] B2 H3gsto] Z4519lch ABTSE 7 mM 52 8614171 5, 2.45
mM potassium persulfates- g1 Aol A 16A|7F5<t BEx|5to] ABTS radicale A4/dA1Z1ct. o] 842 734 nmoi|A]
Y& 3401 0.70 £ 0.027} H &5 SF4E AT AlE 50 pLet radical3HE ABTS 1 mLE 7Fsto] 38| &
UV-spectrometer (UV-1800, Shimadzu, Japan)E- ©]-8-5f 734 nmol|A] S35 745} t}. Trolox S standard curve
2 AMgSto] A Adslal A& 1 g Trolox &= (mM TE/g) 2 LRl

Ferric reducing antioxidant power £

A o] 22 Akgl 2Hel Hh8-S Sato] QIA|OA] reactive oxygen species (ROS)2] A/dol to{shH, fenton ¥H-2 5
5tof hydroxyl radical-& A3/ gtrtar BaE]g) o $heledS Z745h= Ferric reducing antioxidant power (FRAP)®H
S 53to] A=) Ftet S dolE 4= QI Ferric tripyridyltriazine [Fe(Ill) TPTZ] E3AI7} AtehA| 2 AMS-E| o, &
A} &2 9J3) ferrous tripyridyltriazine [Fe(I- TPTZ] 2 2H=)= Y2}E o] -gotth S w0 ¥ish= FitstEZol
RS Folohs Sl at 2291 Bido] Qlom, radical 47749 Hakel S e tHE AU S| At}
24 S7dHolt}. FRAPL Benzie and Strain (1996)3& H¥sto] S5tk 10 mM 24,6 tripyridyls-triazine
(TPTZ)2} 20 mM FeCl, 0.3 M sodium acetate buffer (pH 3.6)& 1: 1 : 109] H[&= 23}sto] ARESI3ITt FRAP
working solutiong 37°CollA] 3027t ¥Rg-A171 H AZ- 50 uLeF FRAP working solution 150 pL.E- €11, 37°CollA] 15
E7HEESAIZ1 th2 microplate readers: ©]-8-5H 595 nmollA] FYEE S7451T FeSO,Z ©]-83) standard curve®
AHEBIA O AR 1 gt FeSO, #-2 (mM FeSO,/g) 02 UERARITE.

Tyrosinase Xo{igd X
Tyrosinase #131&d-2 Yoon et al. (2009)2] ®H-S &39It Tyrosine S 714 2 A2 2H tyrosinase©]] 2]
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A AAQE Euka20] RS 245t 25421 1 mM 1-tyrosine, 50 mM potassium phosphate buffer (pH 6.5)2
9:10:109] H] &= &3} ?_]‘ 2Hol 170 pLof] AHZ 10 uLe} 1000 unit/mL BA -5-24 tyrosinase 20 L= 7 Fakar 37°Cof|
Al 1587 HES-AIZ] 3 microplate readerE AFE-5HA] 490 nmollX S EE S5

Elastase Al 51

Elastase #5132 N-succinyl-(Ala),-pnitroanilideE- o]-85to] S5t (Yang et al., 2016). A1E 20 pLol| 50
mM Tris-HCl buffer (pH 8.0) 120 yLE 7F3t T2 elastase (1 unit/mL) 10 pLe} elastase 7121 N-succinyl-(Ala),-p-
nitroanilide 50 puL-E- 7Fstod 37°CollA] 2027t BES-AIZATE ¥ES- & microplate readers A& 415 nmollA] S5
=5 SHsIqiH.

r}ov J])l'

2 A 33] Wk Aokl AR ks Bt EEEARE el 0w, ZHA R o] S 131 2)= SPSS (Statistical
Package for the Social Sciences, ver. 18.0, IBM, NY, USA)E AR&-5to] BAREA-S AAISIICE 524 2fo)7} Q= &
Eoll= Tukey?] TR 9177 (Tukey multiple range test, TMRT)Z ARgsto] A8 fol4d& BA8IATH <
0.05).

nd Discussion

d

M FEE S HlE X S22 0|E &

Al SitE2 Rk WAl aelof s|E8A] 52 7 SRte52 45k Seti oo, B, < AIOHJ_ Ll
HEAb S0 2 Baylesic) o]aah A SISHEE-C HlAl 12| o] 5| T2 A] 1120 o)5}o] SFAL g} o} sHol= o
E}% SR e 7= AE A 579 22} tiAHEoltHManach et al., 2004). olEHE 55 }04 *MJHH% =

=% 23} 5 vlsd shehEe] e Table 13t 2tk S74E o 83lo] FE31%ls 76"—r FZ2E1g9671mg

o] o oehEe] w7t F7FE F7ohe e Eolu 40, 60, 80% olfke 252 739 247} 9.85,

07,10.07 mg GAF/gO 2 2Z-E7t0] fo| %9l xto|i= Kol x| o9lt}. o]i= Lee etal. (2004)0] A3t A 22| Z 74
= tH] o FE01M F vl ol = 7:‘49} A5

%E}EiOI =& AEAol FHE CoC3-Cool 72 Baa42 2H01 Al vl eleka2 3ot Luba| o= gt
2ot FHiR HigH| = SR T2 Aot AEo) & B
2 F9F 25 7RItHHeim etal,, 2002). APl F222 &

[
o
O

91
i TN
oy ﬂl-li
=
2
o[
1o
£
(e}
=2
M
|
o
=)
oN
i
o
ot
R
|t
o
)

Table 1. Total phenol and flavonoid contents according to concentrations of ethanol from mountain
ginseng adventitious roots.

Extracts Total phenol (mg GAF/g) Total flavonoid (mg QF/g)
Distilled water 6.71 £ 0.41c 0.38 £ 0.03c
20% EtOH 8.73 = 0.50b 0.86 £+ 0.11b
40% EtOH 9.85 + 0.38a 0.89 = 0.02b
60% EtOH 10.07 = 0.31a 0.83 = 0.04b
80% EtOH 10.07 = 0.41a 0.94 + 0.06a

GAE, gallic acid equivalent; QE, quercetin equivalent.
a - ¢ Means with different letters in the same column are significantly different at Tukey multiple range test (p <
0.05).
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0] 0.38 mg quercetin equivalent/g (mg QF/g) 22 71 Wekom thg-0 2 209 ofeh2(0.86 mg QF/g), 40% ofl&
£(0.89 mg QF/g), 60% oleH2- (0.83 mg QE/g) FE-E0] 217t 7249l 2to]7} 13121 80% olEHE(0.94 mg QE/g)
FE20lM 7H B2 Eeti o] E ok Bl

LR FES| SitstEy

ARatefefE $&22] DPPH radical 47842 Fig. 1ol Uetiglch. BE 220X &= 9|&4 o2 DPPH
radical £718/d0] 7I5h= B¥e Belou, 2 EXH BAIK 0= ol &<l 2jo|5 o] gttt Park and Park
(2007)2] DPPH radical 2712782 At #5800 shio] Sl & siks F) vlelshs 2aks Uepiisiow,
B4 3FeHEof ZAishe 5122 A] 1EEo] BPY3t radicaloll HAE #13510] radical & QPYSHAIZICHE Ale) A7
ZAtet Ax]5hct. B3t Park et al. (2012)0] A7k AP 70% oflehg $+&E-2] DPPH radical 47422 H] it
g At 2 AollA Bt 52 4748/ Ueh2l, Yang and Choe (2011) A72TolAE 574 2 diH] 70%

70

— [ D.W extract ad
S 20%EtOH extract lT
- ESSY 40% EtOH extract

B 60% EtOH extract
5p | E==3 80%EtOH extract

40 -

-

7T '.o.!-\.:'

30

DPPH radical scavenging activit

T O O O O O O O O T T e

1000

00
Concentration (ng/mlL)

Fig. 1. DPPH radical scavenging activity according to concentrations of ethanol from mountain ginseng
adventitious roots. *Means with different letters (a, b) in the same concentration are significantly different at
TMRT (p < 0.05). ns, not significant; DPPH, 1,1-diphenyl-2-picrylhydrazyl; TMRT, Tukey multiple range test.

Table 2. ABTS radical scavenging activity (TEAC) and FRAP according to concentrations of ethanol from
mountain ginseng adventitious roots.

Extracts TEAC (mM Trolox/g)’ FRAP (mM FeSO,/g)"
Distilled water 21.42 £2.22b 143.64 = 14.29¢
20% EtOH 32.53 = 3.01a 321.30 &= 33.76b
40% EtOH 36.53 = 3.64a 452.40 + 3.22a
60% EtOH 35.01 = 3.31a 460.94 + 22.57a
80% EtOH 30.10 = 0.82a 415.68 + 18.16a

TEAGC, trolox equivalent antioxidant capacity; FRAP, Ferric reducing antioxidant power.

YmM Trolox/g : mM trolox equivalent per sample 1 g.

"mM FeSO,/g : mM ferrous sulfate equivalent per sample 1 g.

a - ¢: Means with different letters in the same column are significantly different at Tukey multiple range test (p <
0.05).
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olleh& 32E2°| DPPH radical 2712/g0] &7 Lttt

ofehs s Al E-E-2] Trolox equivalent antioxidant capacity (TEAC) 3t Table 29t 2t} & &9
TEAC -2 21.42 - 36.53 mM Trolox/g 'Y 2 UERITE 354 FEE(21.42 mM Trolox equivalent (TE)/g)S] TEAC
U 7 Heker ‘:}— of[ghE FZ-E(30.10 - 36.53 mM Trolox/g)ollAl= M2 f-2]2Q1 Xfo]7F UehbA] gt 1
Eibf 80% o&HE FZ=0llA= TEAC Hagto] dashs 43S Btk ARG 70% oge 223 57 5

ZE9| ket 5442 vlashe AtollA Eejule RS 70% olehE 2204 o =& 3RS Uelon bt
Mg Tt Erhal B SHItHKIm et al., 2010).

AP 522 £ Table 291 2t} FRAP| Z23}-2 DPPH, TEACS} AR 3Fe LRI of[eh2:
52.9] Z7}e} 2] FRAP 3H(143.64 - 460.94 mM FeSO,/g) = 5715191 2.1 40% ol ek $—%%(452 40mM FeSO,/g)
I 60% ofleha F2-=2(460.94 mM FeSO,/g)ollA] 71 7| RSt 0] 5 F3to] g 522 AulollA 2hd
Z Aol tofshs ol & HIEAE ) H 0|20 SHAIA T VIS AT 4 S Atar ek =5

2N 258/ ) VS 3] 92U AIo| o o= Fepicols AYe) YA s Y
7had TS} Fe o] &.5o0] £AZS WAstel o] i, olefet 4428 B HANITOE e

22 712ItKSaha et al., 2013).
o]

% 5lis 4 SRS 2 Sehi o= ke ofRhe S o2 A 08 S 2ge BOL GBS 80 o
£h8 32 2o|4] Tkt Z4she 92 BT, o wlisd BREo| tloket She 79 2fo| 2 Qs the 7

AR EE0| v 7|54 AEMC] 87 s = S5 flste] miella] dabd Agek/gell 24| Hoist
+= tyrosinase®]] thigt A 252 AeiE/d = S75oI]IT). Wehd @ Aol 52 B71517] 918l vtyrosineS 71
Az ARE5H] 490 nmellA Ext=F0] /e Elsiin) Al 559 tyrosinase #5122 Fig. 201 LEt
WATE Abptelk EE9] tyrosinase A& 5= o)E4 0 & Z7ks= 7 gFo] LrEkt) T3t Akt =
oA ofghE 57t S7HE Ao = 254 SV ohe AEFS UERHSIT ti2 & AR arbutin?} B s}

o~

r}N r

‘I'F

50 4 100 4
1 D.W extract : Arbutin
20% EtOH extract
40% EtOH extract
40 < EEEER 60% EtOH extract
== 80% EtOH extract ab

T—

30 4 a

20 4 40

Tyrosinase mhibition (%)

Concentration (pg/mL) Concentration (pg/mL)

Fig. 2. Tyrosinase inhibitory activity according to concentrations of ethanol from mountain ginseng
adventitious roots. *Means with different letters (a - d) in the same concentration are significantly different at
TMRT (p <0.05). TMRT, Tukey multiple range test.
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35 50 -

E=1 DW extract aa [ Ursolic acid
20% EtOH extract T
304 40% EtOH extract
BSEE 60% EtOH extract 40 4 T
T ;| B3 80%E1OH extract
e
g
Z 20 4 30 4 T
=
= ;
2 20
'%
E 10
10 1
3
0 0 T T T
25 50 100
Concentration (ng/mL) Concentration (ng/ml)

Fig. 3. Elastase inhibitory activity according to concentrations of ethanol from mountain ginseng adventitious
roots. *Means with different letters (a - ¢) in the same concentration are significantly different at TMRT (p <
0.05). TMRT, Tukey multiple range test.

e o) Ak EECA] AThA 0 2 g o] WA e, 12Ut 80% ollEhE FE52] 7491000 ug/mL F=
of| 4] 41.55% #3l1&HAd o] UrelFom o] arbutin 25 pg/mlL 5E.2] 24d91 48.01% =3t H|S3H Asi/d S 71 A
© 2 ZRIE|AC} Tyrosinases Tl 3| =FA] 152 7HA]4 obu] Akl tyrosine AFSHA]7|4= B4R, tyrosinase
ofl 2JaiA] 4FsE] 017l levodopa X dopaquinone®] Hehdghg o] At = 2491t Yamaguchi et al., 2007). o]l =
3 BIEFA] 15 7= tiEAR] 3kEe] ZukE o]t SH5HE-2 tyrosinase EAYRSOlIA] 7]AQ1 tyrosine} 74
A4 0 &2 whgof Wrfsto] ARG Aal5HA, tyrosinase HAEMJol B gk F4:91 Cuol 22t Aol a4o]
S HYA|AH G484E #3lIsHHChang, 2009). Yoo et al. (2004)2 AR 709 of[e-2 9 1,3-butylene glycol
Shenl 2&59] tyrosinase 43124 Aol BT 529(1% F5=)0)lA 35% AsiEAdS LERIck B s}
O, Kang et al. (2016)-2 AF4t &5 tyrosinase 23 dollA] olehE F259] 749 &2 Aot fARE30% ]
12442 Uehdicha B sk

Elastaset= T ¥ 22& F/4d5H= collagent Bl &0 mji ghe]-g-2]of] 34 ofah= T A9l elasting walfohe T
82 B3| g 4o}, mo] W] 23] Lol collagen elastin®] 12 2S5 PAJIHA njHo] et g GA|AA
=, 2k Mt 22 Q1xkEo <)o el elastasec]] 2J5te] elastin®] 1EY 27} 7HA|A] = w R 7F 22|31
5ol A471H <]Qld m R 57 HhgaA| Hck 2B & o) R sto] £ 2R1F Shel elastase] B/ AsiAI &
A T R3S A3 4= QltHImokawa, 2009). AMHEIS FE-59] elastase A&/ Fig. 30 2k AbhaloF &=
259 elastase A&/ tyrosinase Ao/} -FARGH = HERAILE BE FEE0| 5k oE4 02 i
35 LERARLO U $EE 2000 pg/mL 5=ollA] 40% o) 2] Aale/d-2 2Rl ] gokrt. 5t Sl AL olehs
st Z71seE AsEdo] 2769l tzF2 ARSH ursolic acidolAE 25 ug/mlL sEolA 27.77%2) A5He
do] JERHAL o]+= 60% ofehS F5-2(28.36%)3} 80% oflehe 32E-5(27.44%) 2000 pg/mlL =0l 2le xsfet
A1}t Qe 4220]90t). Elastases w1245 TR0l elasting 2afohs 48, §40] SAo] Z40]20] 35
oJghg Qe T35t Chgst mls/d SRMEE0] S40] EAdol| 3A| Hofshe F&ol 2} At aAZS AaliAZ]
CHSiedle et al., 2007). Lee et al. (19992 150 0F-2] 2F&AIE FZE9] elastase Ao &/doll tish A7 ntol| A o=

¥l BN
]

1

[¢]
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4 S5 BHefo] = OmIA|, Bl EAJo] 0 2EEALE elastase AFIBI0] Erhw sigich.
Conclusion

oeE s Mg 2= A S vl A, datst

SIS
= =
75, TEAC B! FRAP S740ll 60% ollg-E FE=°| 7Hd w2 dteidds

a2 215}7) J510] 272 tyrosinase % elastase ASNEY S AT} 80% ollthS F2Bo] A5z HlolA =
© AsiE g Lepgich. webA olefat Auks AbhleRES 60 - 80% ol the 2 22319e ) 7154 HA P4
A2A2] ol & 77} 5 Fo 2 7ldjEch.
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