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Elastase (EC 3. 4. 4. )& 7Z ©9ZQl fibronectin, collagen 23 elasting
T3} s A EL B} Elastases A G5 Wole T3 AEoY, o
1-proteinase inhibitor (PN} Z& AA UFo] e dHF £33 a2 AA S 9
8 2HEY. 28y, B4 459 A elastase®} a,Pl Alo]e] #H 0] elastase HEOLZ
71 € AR & g7t oA o £ AFAELS o7 FFo AFUoA HPF
ZHE AosA EHHE elastaseE Adfste EFE 27 93k, 150 47129 s
A& FZE U elastase ANBAL 238 (screening) 34, WH (Areca
catecheu) FEE0°] 713 £ AHEANE RAFE 8Tk

E dFIME FEAES F7] 89 9% 90% ELER FE£T OS, Y
SlE 2183t 283595, & £8o] d3l elastase ANEFE SH3UT. o T A
& Aol Holyd BFHL silica gel Y A ZwtE1# 3], preparative TLC 283 g
4 HPLCE AA &9t 94 HPLCAIA elastase A& &4o] A& peake HEE &
AT F U 498 71x FA w3} UV, IR 29 EHE 5359 phenol 4 EZAYL &
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A3t

WZozHE AAF phenol 4 EFL HXA #% elastase (Porcine pancreatic
elastase ; PPE)9} Al W& elastase (Human neutrophil elastase ; HNE)o| i@
ICso dtel &zt 26.9 ug/mT 60.8 pg/mbEA, 71&°] elastased A{|AZ LA
oleanolic acid (&+z} 76.5 pg/mt, 219.2 pg/me)9} ursolic acid (&2 31.0 pg/me, 118.6
pg/me)ell ¥t o g As EA4S Uehiglen, PPES HNEd Wiste) 71d3} 7
Aoz e & F ATk T NFozRE FAF phenol 4 EHol ¥F F
A ZFo) WABBE free radical® A2AT F UEAE FAIE B, free radicalg& 50%
2ANNE FE#}O] 6 pg/mE EFEZY vEE C (19 pg/nt)Y butylated hydroxyl
toluene (18.5 pg/m)RTh 58 EHE ehfdch 282 mast celllolx &A43H
™ hyaluronic acid® &3l hyaluronidased] tha A3|E FALgE A, 1Cso #©l
210 pg/m2A A A 4L YeErA.

A, 2 AFeA ¥FezRe ¢ phenol 4 EFZL Y Y 2HL 74
s 9AESS RIFgoFHN AR 3 AdAste adE vgd o A

Abstract

We have previously screened 150 medicinal plants on the inhibition of elastase
and found a significant inhibitory effects of the extracts of Areca catechu L. on
the aging and inflammation against the skin tissues.

To isolate and identify the compounds having biological activity, we was further
purified by each of the solvent fractions, silica gel column chromatography,
preparative TLC and reversed-phase HPLC. Peak in HPLC, which coincided with
the inhibitory activity against elastase, was identified as phenolic substance using
various colorimetric methods, UV, and IR. ICsp values of phenolic substance
purified from Areca catechu were 26.9 pug/md for porcine pancreatic elastase
(PPE) and 60.8 pg/m¢ for human neutrophil elastase (HNE). This phenolic
substance showed more potent activity than those of reference compounds,
oleanolic acid (76.5 pg/mé for PPE, 219.2 pg/mt for HNE) and ursolic acid (31.0 ug
/m for PPE, 118.6 ug/m for HNE). According to the Lineweaver—-Burk plots, the



inhibition against both PPE and HNE by this phenolic substance was competitive
with substrate. Phenolic substance from Areca catechu exhibited high free radical
scavenging effect (SCsq : 6 ug/ml) and inhibited effectively hyaluronidase activity
(ICso : 210 pg/me). These results suggest that the phenolic substance purified
from Areca catechu showed anti—aging effect by protecting connective tissue

proteins.

I.A &

ABAL =8 AL 98 F9 FAVE EFN dojuyn JRE vpIAE x
stsf ok HRe dA ARE 2AseY ¢ FoE JFolmE AR =3 H7H
4 AANA oldt ARE F2E9 FAEIIFL Wl dFE S Fas PR =
S AGAIIL AAEY) AsiE BAW B ohlg} FRAM F= FAReE 5
A9 848 £E =38 FJ8E G428 AT & JE 2" FHo] By
PMN elastase &49 9%+ complement factors, @XF (lymphocyte)?] &A1 353
2ol A #E3tA FEIAVE AL, F}Y elastase B AFA A4
PMN elastase®] &4 =AY oA <88t FEF o7 PYAHE elastase A HAS0]
T F8 57 gPeozy FPHez 2AAY. PMN elastase: T @ujd B
a9 vl R A Al 7 Z2F (regulation)E T § gom 1 wgoez
9 Ze AL A% (. DEAI AHAE ¢=8 5 J= 25 522 geag
2) 7134 7i7oldl 848 Rulgo 2N AHARY 712 o F AFY & YA Dok
3) FFALE Pi7t EAShE R BEAE Eulshd Alste] o8 AsjArt Egdsiy
9. ol T Al WA HAIEFL dFol dolue EolAMe] PMN elastase 842 & 4
8 £ 4 A& Aok, PMNL R3o & 435w HFo] goju= 73}.4:"“"‘]. o
Hd B2EF B elastased BH|dta FAlo] 84 A2FE (0p7, HiOs OH)S &
Hl@n.  olElg @4 A2F  (monocytes®  macrophagesolME  Eus)3
hypochlorous acid #< &2 FFEEL A2 24L& &2 F UL B oy
2t a,Pi¢l AAE] o)A methionine 358€ sulfoxide FEAMZ AFAZHOZH qPiE
843 A F Aok o]FA oPivl AHoz BEASNEAY £29 3L YA}

o

i

i
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A Ede FAF ATl s elastase Aol FIHY, §4 ZFFN FTIFT
(acute respiratory distress syndrome) (2), ¥ (rheumatoid arthritis) (3), #7]F
(pulmonary emphysema) (4), "l2W3A (psoriasis) (6), XA HFF (bullous
dermatoses) (6)% TH¥d AHo] FEHI o AL FFol dojye WNHF
2 ARHAA 23 o

olo] we} AU elastasedE AHA7|= THE BA37] AT A& ML A
4Bl A proteinasest antiproteinasezts] EFFL WAL d77 FHHUL.
a2 99 Y2 q,Pi AHA), elafin, 18] 3 secretory leukoproteinase A &A}l (7)53}
Ze aEAFge] gl FFg 7 AsAE AMEHA $oH, olF REL A=Y
DNA 71&€ $4% mutant Fele] AASo] HEold Y FAIFY Foz A
ol Rux: Jr} (8). T & WHozE AEAFY §4 AsASY sgo] ATt
A AAAlEL duld AHdo AAET} proteolytic BEEAS] 4IFE FA L& F
AL AY ¥rgo AFo] FAHY, a4 AGHE e YHOEA AHA 7=
HAAZ & s FHol Atk HNE A4 AAEL peptide-based AHMAE
heterocyclic A8JA| S, acylating/alkylating A 5 I A Al £F 2 B3a¥3 A} (9).

2 @FoAE QAW Fod A% =39 I ERES THE F e A4

H] 5ol (unspecificity) W&o] Atd FEE @u lon, A% A B& &4
E AoZ ¢EA Y= elastaseE AHA7E 2R L FaA 150 JF9 THHAE F

€S A48 (10,1, = 27 Asl &40l 714 & W% (Areca catechu) %
EEZFH 84 439 EHE Axdd, 549 AFAALeld Wt EFES st
2 ot Eg Bod 849 ¥l elastased A Al B ol 1R w39

<€ gosled BHo L& free radicald &4 #E3 hyaluronidaseo] High A& &
4L& =AM

I. Adxs 9 9y

1. 4g 92 A%

150 o4F9] ff}.”J AEL A& e AFAFNA FUsTE.  Elastase assays
A5 Al WL elastased}t A # A elastaser™ Sigma Chemical Co.olA T3+
i, Z+2zte] 7189 MeO-Suc-Ala-Pro-Val-p-nitroanilide®} Suc-Ala-Ala-Pro-ABu-
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p-nitroanilide® CalbiochemolA F¢3 3t 71& EZAE A4-€ Elhibin® Sophorine
2 Pentapharm Ltd (Switzerland, Basel)9} Secma Co. (France, Pontrieux)olA T+
a3l

Free radical 474 8% 1,1-diphenyl-2-picrylhydrazyl radical (DPPH)$};
hyaluronidase assayAl AM&-EE #ik, 7]AQ hyaluronic acid 283 &4 activator
2l compound 48/802 Sigma Chemical Co.olA <33 t}.

1 % 2 £ A% 80l n-hexane, chloroform, ethylacetate,
methanol, ethanol, buthanol$& JIN Chemical & Pharmaceutical Co. LtdolA +<43}
3, silica gel 60 (70-230 mesh), TLC plate (silica gel 60 F2s4)E Merck2%H
A3ttt HPLCE € wl&h&3 E& Mallinckrodtol A F3ted AME-33ith. TLC
A xJefo 2 A}-8-%} anisaldehyde® Sigma Chemical Co.olA T3t}

2. A-87171

Spectrophotometric &A3 UV A¥HEZL UV-VIS spectrophotometer
(Beckman)& AMgstga, Alg9 Y AXRY FFA AHERE ZZb evaporator$}
lyophilizer& AH833th. HPLCE Hewlett-packard 1050 AH8-831x, HPLC @&
YMC Co.ol4 F94% ODS-AQ AF (10250 mm)E AMg33lth IR Jasco
FT/IR-300E spectrophotometers A}-232it}.

3. Elastase activity assay

;A #A%F elastase (PPE ; Sigma) AL 7]1d2A Suc-Ala-Ala-Pro-ABu-
p-nitroanilide® Al-43ta 25 ToljA 2087} p-nitroanilined] AAFEE 410 nmolA F
BEE SAToEN FFAATR (12). & &9 0.2 M Tris-HCI buffer (pH 8.0),
1 pg/ml elastase, 7|8 % 0.8 mM Suc-Ala-Ala-Pro-ABu- p-nitroanilide (ES IV ;
elastase substrate IV ; Calbiochem)¢} wWl&-&o %<1 2}zto & FESEES XS
‘;}- Algr W8 elastase (HNE ; Sigma) @84 71384 MeO-Suc-Ala-Pro
—-Val-p-nitroanilide® A}83t9 25 CoA 2083 p-nitroaniline® ¥AAHFE 410 nm
AN FIE=E SATYo=RN AFPL. g €42 0.5 M NaCl, 9.8% DMSO, 1%
v/v 10 mg/m¢ BSA (Sigma ; fraction V)& X &3+ 0.1 M HEPES buffer (pH 7.5),
1 pg/mé elastase, 7]1AZ 1.12 mM MeO-Suc-Ala-Pro-Val- p-nitroanilide (ES 1 ;
elastase substratel ; Calbiochem)9} dig&&o] %< Zzte] g FEE2EL T
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th. 2t $£&%E (crude extract)e] XTH ¥ §AL 25 TolA 2083 vjg ¥k AT
¥ EAE FAMgozRN S A FEAY. Blanke £4%E A EE AR £

g AL ALY Az A8 AFA7E Q= A elastase EAE e
Elastolytic @4°] 1 unit& £% 1 umol®] p-nitroanilines BA3I= 428 Fod
t}. p-nitroaniline?} e 410 nmellA 88000itt (13). A& 4L t59 oz
A gt

Inhibition (%) = (1 - B/A) X 100

AE AFAZE Qe 549 EAEE YL BE AMAY A& W ai9 84

=& YeEdd.

4. NFo2 Y A S84 ¥ ¥ € FA

W% 1 kgd THRTE AHT O LEAA vF Td F B37]E o] &3 ETS
HEY. o]l& 90% ol¥ (EtOH : HO = 90 : 10)9] 7 43t AoA 53 & ]
FERE A3 T AL A9} FEFA 160 g9 £FEE (crude extract)E I
£ BEEL 97] 938l9 hexane, chloroform, ethyacetate ¥ buthanolE do] £3§
g F Z7tel dE elastase AM|EFE FAHHAT. Z DA E TLCE 3H3on
AN fvl= ethylacetate : methanol : Water = 9 : 2 : 28 A3 @y
anisaldehyde A|¥& ¥& ¥ TLC plateE 7€t WA FH ) Silica 28 I2vlE
Iy 85 28 F Ao & £38E ethylacetate : methanol : Water = 9 : 2 :
2 29X preparative TLCE 39 &4°] A HFES 2T b3, o5& HEL
o 33t Y F53AT-

B4 84 A B9 HAE 93] preparative TLCFH A|88 HPLCE 33514t}
o) W ZIFL YMC-pack ODS-AQ HAF (10 x 250 mm)E& AHE3RA, &ull=
methanol : water = 30 : 70 ZZAo2 {&3%°H flow ratee= 1.5 ml/min,
detection UV 280 nmolA A&} o] of A" Zt peakEL £33t elastase
o dig AHEYE AR UV, IR 2HEYH 2L o8 712 g Agez AE

< #FQ FHov, TguZd 43 =%H(14) ¥ hyaluronidase AHEAZE ZAMSIAT
(15).
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m. 23 2 u3

1. QF o 2R elastase A EA9 &8 ¢ AA

% (Areca catechu)®] FAZRH elastased AdA7IE EFE FEstr] 4 &
oy A& 37 939, & AF FA 100 goll thdg 79 89 1 LEE HIMeho
2E& FEEZ elastase Ad AL SAHSNUL 1 F5ES AU (Data not
shown). $vi2& 100% #H&-e, 75% W&, 50% W2, 100% &L, 75% A&
2, 50% "L, 80% otAE, 28 FRFE AT F5EL 100% olg-&olA
1554 g2 2 7} BL %E U3, elastase A3 FAHE 100 pg/me) XA 64%
2 7 &4 JdEiw o] A9E EdE W3 2T &4 28E 90% AEEE 4
A WFe 90% dEe FFE (crude extract)S ¥4 Eviyy HAZ} AL
S7HNZL B E AMSete] R8T, 2 £9E FEEE HA AW elastasel o
O¥e sxoX A atE AU 2 EHEH FEE £5EH elastased] W
ICso k2 Table 1 o] Yellitt, Hexane, chloroform, ethylacetate £8& $£E g%
Asl #Adol EF W& kY, buthanol®} & EHME F5E ZF 21.90%%
30.29%2 A UElxtil, elastased] tigh A3 4L ICso a0l &4 104.93 pg/ms
31.04 pg/mtZ YelRT). o] AHRHH elastaseE A= FA HEL hexaneolt}
chloroform3ol= A9 {13l ethylacetate®oll 2F7F, 2] buthanolEH B3] Boj
EAste AL FAE F ART, B3T3 T4l B RIS ¢ F AU o Asto
A 90% AeE FEERT 28T FEEE A 4o ¢ HolX e ofE BHE
71 93 F79 FFEEC] EAX FF A5 FEE BoFo}, £YHEA 84S
7 EEEol E4dHY vEuE d422 F5do tg FA BAR silica gel 3
d A2ntEOdE #9340 o] W, F5EF E A A © F& EFe F
dol UF AX AEA 27 olge Aoz #ad ¥, v|xd 4L 71 buthanol
28 FEEE AHB3A loadingdtAt}t. £F Sul2A 02 ethylacetate : methanol :
water®] H&& QAACR IS FI7HAIA AMEEST e EE& Ay Az A
2 F 100 pg/mee] FENA elastase A EHE goluyr). o] dAdME ZdlFe
2 FAl € #vzdodA #5A A &Aool JEler &X4o] F& EIE Ro}

preparative TLCE 433lgc}t. &l 2 ethylacetate : methanol : water = 9 : 2

2=
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D 28 AHSEAR, Rf gkl 0.13¢1 BES EFH3MY @2 A8E HPLCE 33
(Fig. 2). HPLC 8 &3}, peakEL 5, 7, 9 EdlolA Yelxs, 2479 peakES

2 5T o elastased gk AF & SAHIANUG. o] FoAA 9 Euid yvEhd
AAA peakoll Al & AHEAl AL AU Fig. 2 M BAFE AUA peak
< 99 peako] oz 2 /2 ZEz FEE Yehded o]ALE Hol F EF o4
o] EFEolgty F3E 4 At Buthanols £F FEENAHH silica gel Y A=
vtE a9, preparative TLC 8]31 HPLC @AI7IA 9] +EE3 elastaseE A A7)
£ ICso #& Table 2 o o). WF9 90% &g FEE25E HPLC GAZA AA
¥ As 22L& PPESl Wi ICso &2 26.9 pg/ml, 2831 HNE] it ICso %kol 60.8
pg/mz Hold A adE BAFY.

2. A3 249 4

WFe 2 HPLC GAIZHAl AR A87 ofd F79 SFEJA dotrr] A4
UV, IR 2958 & At =3, A A28 & 5 At 98 714 F4 93-S A4
3}3ith.

UV 29 Ed A3 280 nmolA i F3<L YehYL o)A R aromatic ringS
I HEEYE FAY F A}YT BT AANFA FFME ke F5£E YEllE
H oA A EF Mo] AL Wi Y= AL AYsl £ £ A (Data not
shown). IR Z=#EH|X= 3367.10 (OH), 1617.02 (C=C conjugated), 1110.31
(C-0) ecm™& FAY & AN (Fig. 2). o] 2 EHL Keijiro Uchino Fo] §igeoz
5¥ £8 & polyphenolic 3{EE IR 2HEH3 Ao dAsta Uk (16).

TE ALY 7= ATA A 247 2 F de BHeE AN wkgol o (17).
HZoz5e HPLC @AZA BAg A& EF9 UV 2H9E=4y A2 RE, 280 nmol
x1¢] FFol tyrosine, tryptophan, phenylalanines & W& olulwile] o3 A<
gJ8 £ 927t AN 22X HPLC A7 AT As £d2 d3j=d w
AARY. d = whgo A olujicile] E2AY HS Aoz FASEH, A
A3 st glo] A4 g dE #AFIAY. o] A2y EId Asl EAL ofux
Aol duido] oldg U £ AT Flavonoids, tannins® ¥3¥3F phenol A
EAL 25% FeClz 9L 7Istd 3L =4, 254, J4, == SHo0z FAgEy),
HPLC7HA AA|A A EALS gxMoz Hdsty FE/F & 2ol d549 3
HES YA oAz A A} phenol A EFYL AU F YA 2 gge=

2
tlo i

olo

B
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triterpenoidstt saponins®l A$E ¥4 A4S AV o F4E Ve @4
ehed, of 49 AslME A st 9ol ¥ As) 2Ao| triterpenoidstt
saponins& obdS AT F AUNUTH = AU} B9 A8E FAsE Molish 150
At} o]AL 5% a-naphtol g €N 2-3 HLE ¥ F FAL 715td HAA4Fo]
Ueldt, 229 AHASE NPT 23 FAA48E BFE F dAeH, oJ2H A=
o FE AL ¢ F AUk A9 Az TP E o, NFeziy €
elastase A3 4 Fo] 7 EA8H= phenol 4 EALE F5 F I+

U EE E o9 OHVIE XN@d HIZHHS /AL e 48 4ES gutde
Z phenol 4 Edolgtx s, phenol 4 AL 33 AFed MZAZA A=
A$7t omE BE F£840lt}. Phenol 4 B3 Folt F7F 8ol e B4 He
o2 A, Ald EBE virusT BT Il dd B8-S & Aolgxn B3 HI 3
ok (18). =% It FHg, dgAs 2, 99 AL, ARs FE, I3 8T 4 F
go] &HA gloH, ofF sMue v AYE HAFI ok (17).8 d7A NFe
ZHE AAS phenol 4 BEAE FHHE AEL elastased ANFOERN FAF A
Z3A WA ES B389 Hi 23 UXA P =& £ F Ug A A4dH

3. Elastase¢} A3 £33 & §

HFozRE HPLC QAZAX Heg 84 A¥ oz A A% elastase (PPE)S} A}
F AET elastase (HNE)I| dlstd As] & 2ABIAT £28 84 AEL 5%
7F £€5% PPES] dig As &40 Frlste e BAoH, ICs &2 26.9 pe/ml
2 ufg A Jeldth o] AL elastased] AMAZ A olv] FFEHAAA Hol A&
oleanolic acid (ICsp : 76.5 ug/mt)9} ursolic acid (ICso : 31 pg/m)B ) -3 A &
AE 7D A} (19) (Fig. 3). w/MAZ A EFY $=7 ¥&5F HNEC
dd As) GHE S7hste FHE 232, ICo &2 60.8 sg/mt= PPES Widh X
e A% £2 A8 €48 Jeldd. o] =& oleanolic acid (ICso : 219.2 pg/me)<}
ursolic acid (ICso : 118.6 pg/m)ET+ % A& 4L B9 FUT (Fig. 4.
Oleanolic acid®} ursolic acidE isoprene ¥A} (CH=C(CH3)-CH=CH,) 6 7§7} ¢]Fo]
A vnd 53X FAFRE JIRE triterpenoid FEEoITH (17). ¥IFozHE £
A 84 HJEL elastase AHAZR <A olE triterpenoid FFERT © FL A3
g4 vegd Fa A

WFgozrny Fag 4 AHEY elastased] Widd As] F3S Lotmr] A F4
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Felol= 71d F5E€ 0 - 10 mM7HA] gsiA] B8 assay A F=& 2T
A& BEAE AUl O ¥h§ FAE ARG PPEY A9, A EF 58 &
Z+ 0, 10, 50, 100 pg/m= WIAIF 3, HNES A= 247 0, 20, 60, 120 pg/mt &%
o AMAE AE OF AT Tx9 HAE YolFeEN WEE AFHT
Lineweaver-Burk plotZ ¥ A3} A3 &322 PPEY HNE 25 tisto 7jd3 7
AAROoZ WS &3 (Fig. 5, 6). o]RAL elastased 712 ZF A disk
A A9 Fol7 Fx LS Y F5 Aol

4. A3 A9 free radical 24 F§

o g iE AR EHo| free radicals 2A4E F J& 5EHo| UAEA Yot
# 1,1-diphenyl-2-picrylhydrazyl radical (DPPH)E A8-3to &<l1sgit}h. DPPHE 3
e A FAH9Y radical2 radical Ao} H]HA S & AAHF FR9 radicalZ
EA%S. DPPHE 517 nmolA Adl F5& Jehdd, #4549 517 nmolA FF7
flolxeh. wetd DPPHO $4ATE #dAle] &4 @8 itk A=s9 #Hdd9
A7) radical £2H &4 (scavenging activity, SCs) 22 FEA|EH, SCso& DPPHY
SX7F 50% TAded Qs A9 3= JERATH

NFo2iE AAT AEE SCso #°] 6 pg/mbEA, EF Iitst EF2A g8y
HEF C (19 pg/m)YF butylated hydroxyl toluene (18.5 ug/m)ETF €538 free
radical &7 $8& 7FA3 AUt (Fig. 7). Free radicalE2 H¥ =3 ¥k olyz}
5ol FUEHE HAHAE Fodstnz Fggo] & FAFAEEL ol &3td H4FHF &4
= AGAFAE . Add] EAste F4F Ed2E BN Sy Fgrxoxs
(flavonoid) &€ ¥l @2 polyphenolic B2 E0] Buxi 9, o] 3], A&
FE2E Bol At Aoz LA Utk NFA A} AEE F¥F 72
T SAARE phenol 4 EAE FAHEZ ¢ 49 ARE 498 £ & Avtn dodn)

5. 28 B4 Hyaluronidase A8 &4

Rigoare  AHAZ elastase A EZHO| hyaluronic acid® EHEE
hyaluronidase& AT + AeA Lotz qFd FxdA &2 A adE 53
AT 3 AF, NEFo] FHEFE A 4o TS BEE F AN, ARY
ICso 2 210 pg/mtE ZAHAJrE o]v] hyaluronidase A8 &7 Eohn L83 &

% (Glycyrrhiza uralensis) FEE& ¥l BAZ AL F =), o] FE2E9 ICs &
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330 wg/me ©IAt}. o] oZ WigozRE HPLC BAZA FAH 4 &L
EEEOE ¢ hyaluronidase A3 A4S 71Xz Yt RE YT 5 A
(Fig. 8). o] ZAA=ZYE, YIFo2RE AAG elastaseE AN BY AHELS
hyaluronidase®= &3 o2 AHAHAE & F AU oAH F 45 BF A&7
£t E3E hederagenin, oleanolic acid $°] B1d u} ¢t} (19). =&, flavonoidst}
tannins¥ &< phenold &AL hyaluronidase 84 AsAI7|E ZEe AHAZ ¢
HA Ao (20, 21). WFe2RE £ HJEE phenol 4 BER F5HDE o] 4
A3E 49T & AL Aotk AR BHL AP 24 HEEQ collagen, elastin}
@7 hyaluronic acid®] H&Aol A Jldsn Yok WA, WFoEFH AW
279 &9 elastase®} hyaluronidaseo] W A& EdE FB w3 Bx 2L g2 o
A ZFo] 71" & Joze AZA)
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Table 1. Yields and elasatase inhibitory activities of solvent

fractions of 90% ethanol extract obtained from Areca catechi.

solvent
fractions yield (%) ICso (ne/mt)
90 % Ethanol 100 64.05
Hexane 3.39 >500
Chloroform 1.05 >500
Ethylacetate 5.97 >500
Buthanol 21.90 104.93
Water 30.29 31.04

The ICso values were calculated from a nonlinear regression plot of elastase inhibition
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Fig. 1. HPLC chromatogram of the active sample from preparative
TLC. Column : YMC-PACK ODS-AQ (10mmX250mm), Mobile phase : MeOH/H:0
(30:70), flow rate : 1.5 ml/min, column temp. : 40 C, detection : UV 280 nm
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Table 2. Yields and elastase

from Areca catechu.

inhibitory

activites of purification

yield (%)

purification step ICso (ugfmf)
BuOH layer extract 100 1049
Silica column
28.2 316
chromatography
preparative TLC 39 25.0
HPLC 2.8 269
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Fig. 3. Inhibition of porcine pancreatic elastase by the active peak
from HPLC (), oleanolic acid (A) and ursolic acid (O).
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Fig. 4. Inhibition of human neutrophil elastase by the active peak
from HPLC (), oleanolic acid (A) and ursolic acid (O).
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Fig. 5. Lineweaver-Burk plot of inhibition of porcine pancreatic
elastase by the active peak from HPLC. The concentration of active peak from
HPLC were 0 (L)), 10 (@), 50 (A), 100 (¥) ug/ml.
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Fig. 6. Lineweaver—-Burk plot of inhibition of human neutrophil
elastase by the active peak from HPLC. The concentration of active peak from
HPLC were 0 (), 20 (@), 60 (A), 120(V¥) ug/ml.
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Fig. 7. Free radical scavenging effect of the active peak from HPLC
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Fig. 8. Inhibition of hyaluronidase by the active peak from HPLC
(W) and Glycyrrhiza uralensis (QO).
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