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Fudan) (Cerbera odollam) 1Tuitaluaed Apocynaceae ﬁfn“uﬁaﬁﬂmmﬁuﬁwgo lukaziuaonguyes
ﬁmf/m%mzﬁmﬁnw7ﬁoam’1/5mauwwmﬁﬁfzyw?fwwmﬂ”?ﬁmnwa7&/1/53n75 ugNIIANINNUSHINYITITYRENI
uazqwmwmn7W°z/amamummmyayuaa o7m@yuwmmnﬂwmmwam@mmun]mm ammmﬂmmmswmm
Lmswwaaw]wm7unvimayﬁa7abz/aaaam/wadmmn@w Haanvesiuudn (20 ke) mavwamwm 50 °C mZU
ualarauismamaiuiin (9 ke) gnannaeienIuea (95 %v/v) Z@mmnwmmfmamuaa (CO-EtOH, 630.0 g,
7.0 % yield vesssiuuiy) 11 CO-EtOH (90.4 g) lUanasalaegisaninanianisaty lngldieniwueiiaozBinnuas
1) snsvinazageenlsmsarntuaneu (CO-Hexane, 10.3 g, 11.4 % yield) Sueiiaasdiam (CO-FLOAC, 7.0
¢, 7.7 % yield) mefm.lg? (CO-Water, 60.3 ¢, 66.7 % yield)

grsainainuadunii 4 vingmiluiinsisinUsnasessyiepd 4 ngu Tngiunnsguyes
usiaswiln wanIMAReUTIRTUTI CO-EtOH, CO-Hexane, CO-EtOAC Uay CO-Water WUUSHIAITINYOIEITGY
Arsauenlnalaloduin Ao 169.2+2.43, 65.5+0.90, 267.5+8.51 uay 73.9+1.96 mg DXE/ ¢ extract #IUaIHU
uanmm?’yz?”dwmﬁU?i/7may°z/mmm@ii/2mwaiﬁuawfﬂ'auﬁwmn A9 173.5+1.66, 88.7+0.63, 142.9+0.52 Ua¥
137.8+0.86 mg UAE/ ¢ extract Mua Wy duvsuimusiuvesarsngunailauess nusnneaunas Ao 52.5+1.72,
47.5+0.49, 54.9+0.62 uag 24.9+1.04 mg RTE/ ¢ extract HaMY Zuwmﬁﬂ?ymﬂwmmmaﬁf/uaa“nwv?u
Uﬁnmuay Ao 11.7+0.44, 16.5+0.10, 27 6+0.36 ay 2.1+0.07 mg GAE/ ¢ extract #IuaI8U Namswmﬁaw]wg
97mmszafama7z/°z/maam/wamwﬁnﬁ)m 4 wila wui1 CO-EtOH, CO-Hexane, CO-FtOAC Uag CO-Water A7
fmmwwwmmmvan7545@1/5@7&/7/@@@@;/1/142@ 50 % (ICso) 111U 91.9+0.06, 89.5+0.02, 83.8+0.01 uas
85.8+0.03 ug/ml asiara Tngansarnria 4 wﬁ@ﬂqwﬁfﬁwn75457'91@@75/7/@@a"’avﬁumm’wmaﬁZw?u (208.8+0.26
pe/ml) ammuymmwwm)m (P value < 0.01) ﬂivJZm7ﬂ7szmrf)a7nmmmz/mmam/m:zz/mswmanwmywmm
m;wmmn75mama7z/7/maam/um mﬁnlzlﬂm_«nma;wmumﬂﬁysﬂmmqwmvun754ﬂailﬁa7wmaawu
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Abstract

“Pong pong” (Cerbera odollam), a well-known toxic plant, belongs to the family of
Apocynaceae. Its leaves and barks have been reported for their chemical constituents and various
pharmacological activities, while the information of its fruits was very less. Therefore, this research aimed
to extract the fruits of C. odollam, determine secondary metabolites content and examine anti-albumin
denaturation activity. Fresh fruits (20 kg) of C. odollam were dried at 50 °C then ground to gain dry
powder (9 kg). The powder was extracted with 95 %v/v ethanol to obtain total ethanolic extract (CO-
EtOH, 630.0 g, 7.0%yield). The CO-EtOH (90.4 g) was further subjected to liquid-liquid partition by using
hexane, ethyl acetate and water to furnish CO-Hexane (10.3 g, 11.4%yield), CO-EtOAc (7.0 g, 7.7%yield)
and CO-Water (60.3 g, 66.7%yield), respectively.

Four extracts were quantitatively determined for the total content of 4 secondary metabolites.
It was found that total cardiac glycosides of CO-EtOH, CO-Hexane, CO-EtOAc and CO-Water were high at
169.2+2.43, 65.5+0.90, 267.5+8.51 and 73.9+1.96 mg DXE/g extract, in the same trend with triterpenoids
around 173.5+1.66, 88.7+0.63, 142.9+0.52 and 137.8+0.86 mg UAE/¢ extract, respectively. Their total
flavonoids were quite high at 52.5+1.72, 47.5+0.49, 54.9+0.62 and 24.9+1.04 m¢ RTE/g extract, while their
total phenolic contents were less around 11.7+0.44, 16.5+0.10, 27.6+0.36 and 2.1+0.07 mg GAE/¢ extract,
respectively. The anti-albumin denaturation activities of CO-EtOH, CO-Hexane, CO-EtOAc and CO-Water
were expressed as the concentrations which can inhibit albumin denaturation by 50% (ICso) at 91.9+0.06,
89.5+0.02, 83.8+0.01 and 85.8+0.03 ug/ml, respectively. The results indicated that their anti-albumin
denaturation activities were significantly higher than that of aspirin (208.8+0.26 g/ml, P value < 0.01). In
conclusion, the fruits of C. odollam contained plenty of secondary metabolites along with exhibited
potent inhibitory effect against albumin denaturation. It is a potential material for further studies on
purification of anti-albumin denaturation agents.

Keywords: Cerbera Odollam, fruit, secondary metabolite, anti-albumin denaturation
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1. unin

Cerbera Odollam 3o fulat Wudivluasd Apocynaceae fidoisuntialuluntudinguite Pong
pong T3eiFennwilnevarnvates wu fudenzia gu da1 viouzazne Wuilviesduveanarsuszine Wy
Useinarddeni Ussmalunguiodens Tuoonidedls vuaide ginizlusmaynsnddiln sawvidludszimedlne
(Chopra et al,, 1956) Audntindulsidu geuszan 15 lwas ddunsesuuazsinuanis (1md 1A) aendvil 5
nau (A 18) mareudrnay fadenayifiadeu (nwit 10) (Samitinand, 2001) ﬁuﬂmﬁ%ﬂuﬁiﬁ’mﬁ’i%ﬂuﬁmﬁ
fifiwgs Tnpaunsianldiesdmelulssmaduie Wemnnuanslunguansauenlnalaledduiuann gy
cerberin, cerberoside wag odollin (Shena et al,, 2007) Faduansidnariliiinnisdedinlesansuniunis
Uil 6?}@vf]ummq}suaqmimwé’qmn%’uﬂﬁzmuLﬁfavﬁ”mlwuaﬂLuﬁmmaaam%ﬁﬂ (Gaillard et al., 2004
way Laphookhieo et al., 2004) wonaniifauasiiveinay Adudiuszneundnvostuiuda wu non-
siccative oil (Gaillard et al., 2008) nsAnwiluiagudlfduin asasaandufiudmh Sgndnaundeing
narnuaty Wy asataanidelivesuiudaihi grisufinmaaiayiiuinventeslduarnuarevia laun
Schizophyllum commune, Tinea versicolor Wag Pycnoporus sanguineus Wudu (Hashim et al., 2009) ﬁ"’qsﬁ’aﬁ
Menuhasaiaenueaniudenvesiufiuilni dgvd anti-acinetobacter way anti-cancer activity (Chusri
et al, 2014) luvasfiasafnumusasniudenvesdusudaidgndidu antinociceptive (Ahmed et al., 2006)
arsataanlufiuden ﬁqwéﬁaisuwﬁsmmmuﬂmwmw (Hien et al,, 1991) uazdahunldshwoin1sainnis
Tnugifadnde (Dharmadasa et al,, 2016) lumsnisunmdengziam fmsldaau wWien wa lu wazens vesiudmi
Tuns§nulsafiamtdauuusng q 8nde asdiuldihnmsinmesdussneumuniivasqrismandsinewesiivl dn
Hunsfinwandauves Tu wWiendu viawdeldl Fadswmnesdanuiludiuvesesduszneunaaiivazqnina
Fanmvesmaiudai ciddeiviomnirieneiuiinusuesasyigiuasnaaouquiiunisdesaans
vosdayfudadunsmasoudosuiofumansiifigssunssniau vesasasnnuaiuda ileléidudeya
TunsfumansyRegiansssunadisigrimsinm lnsamsegisbagpiiunmsidenaasvesdayiiusely

Al 1 Snwaizvesdu (A) aen B) wa (C) vasiudnth (Cerbera odollam) wazsegnefiasusis (D) NUNBLAY
NUCO2016001 Ay sy vienssaulsl agdneneans umninendeuisens

2. TnguszasAauide
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3. @srdiuazinsasiienldluauile

@1311M337U digoxin, gallic acid, rutin, aspirin, bovine serum albumin (BSA) ﬁl«ﬁlumsﬁﬂmﬁ Wunse
d1mSunsinsIEy Fo91nusEn Sigma-Aldrich Usginaanigaiusni d@3u ursolic acid F091nU5EW Tokyo
chemical Uszinadiu ﬁm%’umiaxmﬂﬁuﬁénﬂﬁuﬁﬁiumiwmaaqﬁ dunsadwiunsiianest dea1nuisn RC
Labscan Usgindlne Folin-Ciocalteu reagent E?yjlamﬂu'%ﬁ'w Merck Usginaigasuil Aluminum chloride
hexahydrate wag Sodium hydroxide \SAEIUSUNUAATIEN Foanudom Ajax Finechem Usginfiooainsiay
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wiesdloflélunismaassvesnis@nunil liud ultrasonicator (U3¥M Elma Useineasuil) analytical
balance (U3®% Mettler Toledo UszinAainigasiaun) rotary evaporator (U381 Buchi Ussinaainigasuaus)
vacuum freeze dryer (US®% Kinetic engineering Uszinalng) UV/Vis spectrophotometer (US®9 Shimadzu
ﬂizmﬂiﬂﬂu) Ay quartz cuvette UM 10 mm (G-10HG, LC PremiumTM)

4. AAIUN15I8

4.1 Mawsuiegsinaznsszyendnyaivasituildlunismaass

waanvosudatladiud SouinUszanm 10-15 cm ivlugiadiou Squisu 2558 e funew 2559 than
woneamzduavesa (20 k) livuwdaldonuduazdiveanda thiovesmamniudutuuiadn 4 vun 1-
2 cm ouliusiigangd 50 °C thanualieziBeadeeiesiuayulng aldnuiweanafiudaih 9 ke ivlu
ndeswanaRndaad ivluiiuis gumgifes aundrasiluadaludunousoly dmsuiessuiwesfiuda
Sovhlaeifiu As fu T we wazeenvesiudarh anuinavenindnu uniinerdousms Twiaivalan
(Azfyn 16.737745, avafign 100.198738) drldauunis uddszyiendnuallag as.Usidl wiean dnngnuenans
MPATVINEN AIneImans unTIne1duusms vunelauiisgafivuis NUCO2016001 uanesaninil 10 Ly
Fegfivuriaiionssnsds a vewssallsl nManTine anginemans aminerdousas 2 valan

4.2 mawseuasanaanuaiudain
rausisrasraiulnii (9 ko) gninunaindie 95 %v/v Lenuea lneeuy ultrasonicator ndudssainuiaa

'
a

Helunisadn  gamglivios lWuian 1 h nseausnninesn v 3 ads damzdiifuansaranslussveu
deiedosszmsuuunuuneldayyinia feamgl 45 °C Idasadnneruesiudah (CO-EtOH) ndmnifuii
CO-EtOH (90.4 ¢) nszeluth 200 ml udraiadesnia 400 m) Wowsnisnwueenyhen 3 ads Seafinrede
wofiaordion (400 mU) 3n 3 A%t thansafnduisnuiastuefinosfmmlussmourisieniosssmenuumyy
meldayyine duansatndudnilumliutehenmsudidenuds Ifasatatu CO-Hexane, CO-EtOAC wae CO-

Water sud1au thansatnlidaaziuinisaznands

4.3 mﬁms'}sﬁﬂ‘%mmsamaamsnﬁagmumsaﬁﬂmnwaﬁmﬂﬂﬁq
ms"?mswﬁﬂ%mmamaqmsna&JqﬁLLm'asﬂajmaﬂﬁuL%ﬁw insnagevluansain CO-EtOH, CO-
Hexane, CO-EtOAC waz CO-Water 1ngl#38n15 colorimetric method fiiaAn1sganduuasvesansazanedd 7
Lﬁmmﬂﬂgjﬁ%mmaaﬁwmﬁ'ﬁwmaaummaagﬁLwiamﬁmﬁ’umsaﬁ’mﬁmaau Tngdaflanuenandusing q fuse
\A3D9 UV-VIS Spectrophotometer ¥innsnaaasiianun 3 ada Tngsiesunanisnagouidu Aindesdnidoauy
UINIFIY
4.3.1 Mywszivsinussanguaisavealnalalyd
NMFIRTIERUTINUTINYRIEINguATAkentnalalen Inen1sly Baljet's reagent AnkUasaInisves
Tofighi et al. (2016) Tngldasiaatng 1 ml (1 mg/ml luansazarsieniuea:in ns1du 1:1) nauiu Balet's
reagent 1 ml fadeuduiiioldiuil (WwIsuannisway a1savate 1 % picric acid 95 ml ffu 10 % Sodium
hydroxide solution 5 ml) dafial3lsivhugAseludiii o gamgiireadunan 1 h ifutndu 2 mlwdmanlid
fundniluiadinisgandutasiianueniady 482 nm thinfuinaUiinusmnaunsdunsedildanans
W5 digoxin (Fasmududu 5-50 pg/ml, Y=0.0154x+0.05, R*=0.9989) seunatluuiuiauansnqua1snue
Alnalalemlumidie mg digoxin equivalent (DXE)/g extract
4.3.2 MyaTzivsinussanguralueud
M3 TeRUsasmasngunaliuess Ingld3s Aluminum chloride colorimetry finwdasisann
Baba and Malik (2015) wag38ues Layzon et al. (2015) Ingld rutin 1Wuasumsgiulunisi3suidiou fivasai
WUt 10-100 pg/ml (Y=0.025+0.0053, R*=0.9989) lngiransiegnsazagluumiuealnlaninadudy 1 me/ml
(1 mU ¥1UFATenfuaisazats 2 % Aluminum chloride solution (1 mU) e lfidrFuudadeiieliludisa
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guvnivieaduina 20 min Mnduiluiadinsgandusasiiennueniadu 415 nm senusaiduliinussans
ﬂf:j;JWaﬂaua&m‘iuwﬂm mg rutin equivalent (RTE) /g extract

4.3.3 Mywsivsunasinasnguilusan

MsiAsgRUIuInsmatsnguiluedn Inen13v1UAseiu Folin-Ciocalteau reagent L
USuidsuitannnismaaauves Tofighi et al. (2016) wazwed Chang et al. (2012) i&nifos 1AEAINITRANTUULES
yesansiogsazinndu USinuasnguituedn annisiisuiisufuarsuinsgiu eallic acd Aivaananm
Wudu 1.7-13.3 ug/ml (Y=0.1439x-0.0664, R’=0.9973) aza1s@131eg19lulumiusalidanududu 1 me/ml
Uidaun 1 ml i jiseniu 10% Folin-Ciocalteu reagent 1 ml e wanud e luidadunat 5 min
am‘wﬂwaa wALANE1TaZAN8 8NV Sodium bicarbonate 1 ml (Sodium bicarbonate Tuih 60 o/U) Wweay
Lmeﬂﬂummwasamﬂg’jﬁ%s%ﬂunm 90 min a gaungiisies udahluiaAinisgandunasiinnnueindu 725
nm 5'1&muwaLﬂuﬂimmmsmjm\maaﬂiwma mg gallic acid equivalent (GAE) /g extract

4.3.4 Manszidsinusiuasngulasmeniused

Ysuusiuvesarsngulasinesivesd nageulnednuuaditues Wei et al. (2015) lneUwnans
981911 200 pl (1 mg/ml Tu acetic acid) udaLAnaIsazans 5 % vanillin-acetic 0.5 ml wekauligiY ud
Funsadawinidudu 0.8 mliluinuiizelaensldaudoufionmad 70 °C Wunan 30 Wil wiaanislili
Wumugaumgiivios amsensiiy acetic acd 2 ml udluiarganduuasiinimenadu 573 nm lagldans
winsgulunisseuiieude ursolic acid figagardudunie 260 pe/ml (Y=0.0502x-0.0135, R*=0.9987)
senuradulzinamsngulvsimestuesdniis mg ursolic acid equivalent (UAE)/ g extract

4.4 n’nswﬂaaquéﬁwnmﬁamammmé’au‘,ﬁwaamiaﬁ’mmnwaﬁugﬂmﬁﬂ

nsveaeUqVEFunsideNaaevessayiu  YinnisvaaeulaeliiBnisinenugu  (turbidimetry) v
miazmEJ‘17'iLﬁﬂﬁuLﬁ@JQmﬂmit,?iammsﬁua@é’ayjﬁumwé’amﬂé’%’umm%u Tne¥aanmsganduuassoinies
UV-VIS spectrophotometer Tm1sfililuntsnaaes Usuiisadntiosainisves Hayakawa et al. (1992) Tngtinans
Fe813 wie aspirin 35l positive control wazanglummuea (200 pO Tderududusineg fu luth 25 -
600 pg/ml LAnansazalsnauYes 2 % BSA Tu 5 % tris hydrochloride buffer solution (1.8 ml) wauldiu uan
thlulsimnudeuiigumgil 72 °C 1Wuan 5 min asI9inAMsgandunasiinIueIndy 660 nm (Abs) wévien
luAwa % inhibition albumin  denaturation TngnsilSeuiiiguiuAnisganiuuases vehicle control
(wmuea 200 ul) mﬂammiw 1 mmmmmmwmwmimasma'mWiasrummmammwmanaawﬂﬂ 50%
(ICso) YMINAADIEn 3 ASa udITIBIILAN ICso LTU Atafszdlonuunasgu

% inhibition= [(Abs vehicle control- Abs sample)/Abs vehicle control] x 100 ........... aunsi 1

4.5 NMSAATIZHNGEDA

AULANAINIERRAVDIA ICso LLamqm%“Luﬂﬁé’U&“j”’qmiL?fa:uamﬂmané’agﬁuﬁuaamiaﬁmmﬂwaaulﬂmﬁw
waze aspirin Nagaulneldis One-way ANOVA a1umae Post Hoc test Wuuis Bonferroni Tngaziaindliananu
upNANAUMINAT P-value < 0.01 aalalusunsy SPSS version 15.0

5. HawazanUsIgNanIsIeY

5.1 anwazinluuaziesaznananvasansannannaiudai
Nnmsanansiaeiraiudan 9 ke Metentuea (95 %v/Av) Mnlildarsaiaueuieniuea CO-EtOH
Adnwuzduastuwdendiiaandy dmiin 630.0 ¢ @Eaduipsazvemandn 7.0 vesnaiudatui) uduie

%
o N o

11 CO-EtOH d1uau 90.4 ¢ lUainraseitaninanianisidu sesvhasareffivanisiu vlrlaasannduie
U CO-Hexane Jsfltaosfianiidnwasiduarsiumniesdiiniac $1uiu 10.3 ¢ Anlu Sosaznandn 11.4 veq

v
a o

CO-EtOH duansaindueiiaes@ian CO-EtOAC Htauunans fdnwaziluansdumilendimageu S1uwu 7.0 g
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Andu Sevaswandn 7.7 ¥83 CO-EtOH duansaintuil CO-Water Fsfltauniign fidnvaziluastumiend
WAty 919U 60.3 ¢ SoUazNanan 66.7 Y89 CO-EtOH

5.2 Uinusamasasyigiluansafnanuaiudati

nanTIATgUTIuTIaI sl 4 nquuesansadaainuaiudai 4 viia ldun CO-EtOH, CO-
Hexane, CO-EtOAc war CO-Water Usznaumeuiinasinvesansnguaisawenlnalalen wailauess fuedin uay
lnswesiiuesd nulasaiaudazsladdadiuvesasyiegiluusasnguunnanaiu USunusiuvesansyieglus
azvlialumiie JadnTuauyaveansuInggiu/niuvesansannfiegs (mg standard equivalent/g extract)
LangHAss 113797 1 uaz adl 2 awiulén ansadnynvie Talawzegisds CO-EtOAC wag CO-EtOH fiufum
Fvesasnauasanentnalaledluyiuiauinfs 267.548.51 uav169.2 mg DXE/g extract kagU3un5I0v0s
asngulnaineifiuendgalis 142.940.52 way 173.5 + 1.6 mg UAE/g extract nuddfu uonainiiasafannuia
falivSunausinvesarsngunaliueedlndidssiululsunadsudraunninenuluyae 24.9 §a 54.9 mg RTE/g
extract Windunvasnguiuednluusunadesluyie 2.1 9 27.6 mg GAE/g extract Wit 91nnan1sRaes
Fiudnenmvomaiudah lunsinateamisgivanssin Inslewzegisdaasnduariiuonalnalaled
aonadaafumsfnueuntiinuansnguilluluuazivdenduvesfiude (Gaillard et al, 2004, Laphookhieo
et al., 2004 gy Shena et al., 2007)

= a a  a 9 a &
M990 1 Uill']mi')u‘ll@ﬂﬁ'ﬁn@UﬁﬂiuﬁqiaﬂﬂﬂqﬂwamuLﬂ@uq

. asauanalnalalyn walauown uedn lasmasiuses
(mg DXE/g extract) | (mg RTE/g extract) | (mg GAE/g extract) | (mg UAE/g extract)
CO-EtOH 169.2 + 2.43 525+ 1.72 11.7 + 0.44 173.5 + 1.66
CO-Hexane 65.5 + 0.90 47.5 + 0.49 16.5 + 0.10 88.7 + 0.63
CO-EtOAC 267.5 + 8.51 549 + 0.62 27.6 + 0.36 142.9 + 0.52
CO-Water 739 + 1.96 249 + 1.04 2.1 +0.07 137.8 £ 0.86

ey ASIuTmvesasyRsgiinuandlunisne uansaduaidezdnutsiuunasgiu Aldnnsmaaes
91 3 A3 Iag DXE = YTurauauyanu digoxin, RTE = USuiuauyafiu rutin, GAE = USunuauyaiy
gallic acid wag UAE = USunaawyanu ursolic acid

300.0
267.5 M Cardiac glycosides (mg DXE/g extract)
O Flavonoids (mg RTE/g extract
£ 4 2500 i Kk )
P—‘-’ o R Phenolics (mg GAE/g extract)
—_
C 5 2
B Trit d UAE tract
8 aj 200.0 riterpenoids (mg /8 extract)
T
S B
= % 150.0
e
Sz
8 7] 100.0
> oo
= £
50.0
0.0

CO-EtOH

CO-Hexane CO-EtOAC CO-Water

Al 2 Usnausavesansyiegiluansadnanuadiudeii lae DXE = Usunaauyariu digoxin,
RTE = YSanauauyaiiu rutin, GAE = USsnaauyanu gallic acid uay UAE = USunuausaiu ursolic acid
LanIARREYIUTINUT VRIS RuluAazYiln NlHANN1INARDIE 3 ASY
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5.3 quidnunsideusmevasdayiuvesssaiaanuaiudat

gvisiunisdenamevessayiiuresmsataainuafiudatiii 4 vl uanadensed 2 uaz nwit 3 Tng
wuhasafaiidquisunisdenaasvesdayiiufiigniio CO-EtOAC (ICs Ao 83.8+0.01 pg/ml) Tasansarindiil
qn3sesasuIfa CO-Water, CO-Hexane uaz CO-EtOH &aiiAn ICs Ao 85.8+0.03, 89.5+0.02 uaz 91.9+0.06
ug/ml iy agiiuldhgmidunsdesaanevesdayfiuvesarsainanuafiudaiii 4 via gendgvsves
aspirin (ICso A0 208.8+0.26 pg/ml) Fadugdunissnauitisimielutlagiu egiideddymisada (P value
< 0.01) wamsneaesdlifiuaudulldvesnmimsatanuafiudnudneidede Weadeliliasuians
Tunguanduenlnalales lnsinesiuess viewailuesd forafigvigidunisiumadouaaeesdayiiu s
ﬁmmLﬂuiﬂiﬁﬁazﬁqwéﬁwuﬂﬂiﬁﬂLaULﬁduﬁ’u (Hayakawa et al., 1992)

A13197 2 grsdunsidendatsvesdayiivvesasatnuinuasiudaiuaey aspirin

#1529819 qwéﬁmmnﬁauamwaaé’ayjﬁu (ICs0, pg/mU)
CO-EtOH 91.9* + 0.06
CO-Hexane 89.5% £ 0.02
CO-EtOAC 83.8* + 0.01
CO-Water 85.8% £ 0.03
Aspirin 208.8 £ 0.26
Vehicle control 0.0 +0.02

MBI A1 ICso nunedls Apnaduduvesansiidugainisidendaisvesdayiiulifosas 50 uanwalu Anade:
drudsauunnsgiu Aleannsmaasswi 3 A1 *uaNE19970 aspirin agelited1Agyvneads (P-value < 0.01)
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6. A7UNANTITY

asafinnnuaiudaiiansataveuenues, asafatuenen, asatntueisozdianuavansaria
Futh wuidtanslunguaniauenlnalales lnsmesiuess wagwaluosdmuluuumuannlugag 65.5 89 169.2
mg DXE/g extract, 88.7 §19 173.5 mg UAE/g extract ay 24.9 §13 54.9 mg RTE/g A1ua16U WUaIsHuedn
Aaudhetes lutas 2.1 81 27.6 me GAE/g extract lnsansafiniia 4 wiln ﬁqméé’f’mmnﬁamam850@@561131?14?1'@14657@
A 1A 1Cso Tura 83.8 63 91.9 pg/ml %ngnﬂ'jmw%‘ﬁmmilﬁammamaaé’auﬁwmm aspirin a9l dedIAYNI

b

ada
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