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nsAnwAenssunsiiududesn Alternaria alternata vesansataveuresdiusi
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Abstract

Antifungal activity of crude extract of the tuber of Stephania pierrei against
Alternaria alternata using agar plate technique was examined. Chloroform, ethanol,
ethyl acetate and water were used as the extraction solvents. The results showed that
the chloroform extract from the tuber of S. pierrei was more the percentage of
inhibition (%) than the other solvents. Moreover, the crude chloroform extract could

inhibit A. alternata TIRTR 3435 with MIC and MBC at 2.5 and 4.0 mg/ml, respectively.

This study evaluated the efficacy of Stephania pierrei tuber extract for control
of leaf spot disease in two cultivars of tomatoes and chili under greenhouse and field
condition. The experiment was conducted Both experiments were conducted in
Completely Randomized Design with 3 replications. Treatments included 1) control, 2)
fungal, 3) Stephania pierrei tuber extract, 4) fungicide (mancozeb), 5) fungal with
Stephania pierrei tuber extract and 6) fungal with fungicide (mancozeb). The results
showed that tomatoes plants treated with the fungal with Stephania pierrei tuber
extract decreased the disease severity to 8.0% and 3.8% in Puang-chom-poo and Sida
cultivar, respectively after prevention but not differed from chemical fungicide under
greenhouse and field condition. The efficacy of extracts depends on plant genotype,
plant species and environmental factors. Further studies are needed to find out the

way to use under conventional condition.

Keywords: Stephania pierrei, Antifungal activity, Solanaceae, Alternaria sp
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RalilauanteInNsvealsa MeluwUasugnaunseianuifeiuasnduiuied Wesiuswiag
nsvihatewuuskalagliuansoinisegiiiiveskald (Pane et al., 2016) lnganizogng
guesluana Alternaria FsanunsaneliiinAnude e IiUNAREANINITNYAT LAY 1T0
31 Alternaria alternata \Juanmgnisiinlsalunsifawmenslunlasiazndanisiiviien
waznaliinlsalugauesuzun Wes Alternaria solani \Juanwsvesnisneliialsaluge
dunanaludurse usdos wavuzaina lsalinainsitungy Alternaria danunsaiiiane
fivlavnszaznisadgiivls wazunsszuinvedlsalulied1esinida (Yen et al, 2014)
uona Nt Nsiiuiignanensineastuanznldmangauenailiinisasyvestiesuay
iligesduansaassansiy Ssdaaliiinanudemenisniuaunimvesguslnansly
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HywdLazdnd (Placinta et al., 1999)
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9029 (Early blight) AR Alternaria alternata wag Alternaria solani (Wang et
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131 usiforn uazusndowa TsafiAnainsilungu Alttemaria fanunsavihanefilévnsees
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5.1 1ivfegetauntn aniuiumInendeysn Ineunassuio

5.2 @nweerusznaumaall tnedwsiemiusiunenu loti, 1o, dteleneu way nns
a ¢ A a vy oA a o = P A Ao =
Ieszdalelasfwmatau lawn taleluazarslufmeaunidunane elofluazaraluf
wawudunse (ADF) way ADL

5.3 ANWIN1SANYIGVIEAIULTDT

5.3.1 Tnunsvnaeunsdudadesnéaeds Disc Diffusion
5.3.2 Yideildlunadeu MIC waz MFC TaawSsuiisufusuinsgu
5.3.3 Anwilassasesdenilésuasarn tas SEM uag TEM
5.4 ManageUgrsEIUTes s ieunnaDIaTLUaAADS
5.4.1 maweudeiitenaasunaialsaluanmidoulgniitnnaes

Ingiwdauzilowme 2 aeiug Ao Wiy 2 waz 300 wazudaniniugn3nviy
lauvsnqunaaesesniu 6 nau

T1 - gnmuny livgnidesamnlsauaglidniuaslag

T2 - Ugnifesavilsn

T3 - daviuanstioafufidadion (mancozeb) §031 35 3w/l 20 ans

T4 - Aaviuansanam Nty 2 me/mlTu 1% dimethyl sulfoxide (DMSO)

T5 - UQﬂL%@iWﬁWLMQIiﬂ + @sannANUTNTY 2 me/ml Tu 1% dimethyl
sulfoxide (DMSO)

T6 - Ygniesianwmalsa + a15Ueeiuidaiesn mancozeb

5.4.2 MIn3gueienageumsiialsaluaninulasign

LY a 1

Ugnuudnuzidomanudnisouy 2 wazdni wastudansniudninviy 9ndoya
Usgdvnwvosansaialuaninlsaieu dadenanuiduduasataivsnzay snaaoulu
anmuvasgn Sesunduzidomaeny 4 dUnsiaslunadlaniden (isolation field) a1niie
yiindufidoanusanelsald (du win uede Wus) Ineldsrarseninaum 75 wufiuns
J2uEIEnIneny 50 9u. lauvsnguveasseendy 6 nqu

T1 - gneuny ldlgnidesamglsnuazlidanuanslas

T2 - Ugnifiostanmalsn

T3 - Aavuanstiostufidaition (mancozeb) §n91 35 ndu/ai 20 ns

T4 - daviuansanamunty 2 me/mlTu 1% dimethyl sulfoxide (DMSO)



T5 - Ygniesnanwmalse + asainaaududy 2 mg/mllu 1% dimethyl
sulfoxide (DMSO)
T6 - Ygniesianmalsa + a15Ueeiuidaiesn mancozeb
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Fom Alternaria WHudesiduanvalsafivnanesiin wlmAslseluludiuaslugn
fuitsvaneviln wazilu seed-borne pathogen #e o3 Alternaria Tneiidnweas conidia
sUsAdBnITUen (obclavate) Atana if beak Suduwaddruuasues conidia Srudunde
gInAdIEEuse (filform) Sndatumadinuuang (transverse septa) uazaue1? ie
B84 (longitudinal septa) e1aAnLAeae w3ereiudugnly conidiophore dena Taluan
LU iAnAea videidungu (Estiarte et al,, 2017)

TselugauaglulmiiAnanides Alternaria ornsuululuuwanay suiadeudng
Tngimiinsesunatfurndosfududug diinaduniediuuuna (zonate n3e
concentricring) Vieifesous unadsududivaes wnasadouserusiilalulng (blight)
1§ waziflosanideninlufiuwan sufuduseusnauansennisuiinne (seedling blight) ¢
¢ Tsndaflanvnunainides Alternaria TdeFennaiuly wu Tsrlunseuresiitnszga
nEwan dLUMN A, brassicae wag A. brassicicola Iﬁﬂﬂlmmﬁmﬁ (Purple blotch) vasviau
nsziflen auna1n A porr 13alugadiinia (Early blight) vesugidomna anmnnain A
solani waig A. alternata L’flummmamﬁtﬁmiiﬂiuwmaamun (Timmer et al., 2003)
fefuidon Alternaria WudoniideliAnmsuudiouldlufivnavmsnmainensiiugnluulas
waztduamsveansnelinianisindslunald wanwédafiy uazdn ReRIUTUROUVATNS
Auiuarduneunisvudsisnananinnunstatesviaiiuannguiniinelifnns
Lu'wL?ﬁamaaﬁﬁmqﬁﬂé’éﬂqLwisijgumaumsﬁqﬂaumaamﬂmﬁm

\Fo31 Alternaria \ThiAdaiianansoadsansivld ansiviidesadtuilovdmaide
Igislusyuduardn ldsuUsnuiismamsnsinnssiaduld asfiviignatstulae Jo
51 Alternaria oA alternariol, alternariol methyl ether (AME), tentoxin, tenuazonic acid,
altenuene and altertoxins

e Alternaria alternata \Sumeiiugiineliaslsafinuannluin uaswalindaiv
Ao Jagdunun @o9 A. alternata Tansnsnasisensfivndnlada 5 via Ao alternariol,
alternariol methyl ether (AME), altenuene, tenuazonic acid Wag altertoxin-l LATEINUDN
1 failden Alternaria maﬂ’ui?ﬁuﬁﬁmia%qmsﬁﬂé’ WU A. tenuissima, A. brassicae, A.
capsici-annui, A. citri, A. cucumerina, A. longipes, A. porri Wag A. solani a519a5
alternariol Wag alternariol monomethyl ether 1o (EFSA, 2011; Logrieco et al., 2009;
Ostry, 2008)



Tagtuisnmismuauasldanswniilumunuvsesesiinelsaluiy  35n1sauaNds
AoainsmUANREINTNNIABIINIRRITiNaden sUuauluAwInden  Nansenusie
JUAMVBANEATNIUAZABEUIINALA 1YaNANNUHI91TNARDNNTABYIVBWTBINTINA Y
(Wilson et al,, 1994) w@ndnaildainsssupdadudnmadenniantulagiulainig
° v oA = a & a | v a a A @ v
wnldiieanniomiuaunsialsnanidesiiagieiinanudeeluiivdn walll suly
= v = L nga./ a v o o 1 a = v
feguameesuilan  JagtuiidninermanslalimnudAgsonisifalsnanansiaiidela
AUMLATLNATANATLAINSISUIR WU NY  Lazdn) UNIMALNUEISAT Wiedenans

= | a X Ia ¥ ¥
AIUAN anAIEBaNIsAnlsALasnsUuloudFwindeuls
Yo o d‘ v v v a d’j 1
nsenulaiinsilalaguilsannyuazanlivegeunisasyresdasnuiile
Tpg1uaINNsaeinsInelsAluie (Rabea et al., 2003; Banos et al,, 2006) wanainigedl
579917 Talpgufinnuduty 3 adnsudeliadans @ mnsaduginisiasgreadules A
alternate 19 (Zivkovic et al, 2018) wasanintalpwiudinalnnisyinanewsuiusukasna
wadvaadulusile (Benhamou et al., 1992; Ghaouth et al., 1992)
a o ¢ . . A v N & A ) Y A &

Wansiua essential oils Mlavnitndunniuiueguaiindanuaansalunisdide
s1Wnelsald 31NNM931891Uv84 Banos et al. (2012) ldvinn1sAnwiauaudfin1siuies A,
alternata v¥a3lAlaeny wazessential oils WU Wialdlalawnusiuiu essential oils @315
guginsiasguenduloen A alternata 191

Zaker et al. (2010) ann1sAnwlneldansanniitfiivinasalgunusaLasilnIuea
ilunsanaivatsvidaiedudinisasyvesdulesiiazalss A alternata Wuil @1sann
PannmefyinazasuusaliNasanistudgs A alternata WanINAanasewnIueain
108 peppermint (15%) lavandula (15%) peppermint (10%) Waz eucalyptus (15%) Lans
Iiduinansanadimnuaunsadudanisesyueadulss A alternata lewindu 0.13, 0.40,
0.43 war 0.50 WURALUAT ANAPU UBNANNUANTANANANAAILLUNIUDATIANNITOANIIUIY
auasuad A alternata leeegedalau ansaiaiandiuiualssadlame eucalyptus (15%) uay
peppermint (10%) LiawTeuiuiunaumualagld Mancozeb (0.2%)

dudaundn d%eInenmransin Stephania pierrei Craib LY uilgNdnogluled
Menispermaceae \Jufiwfimildaunivuinduningudnasuszuia 5-8 wufuns sudiun
YndulinnulatlutrfviuwauiaildensTusanideadd laganizusemalnanazuiiande
(Prawat et al., 1982) Tumawnmdunulusialaihdudruntanlddueayulnsidieldlunis
yssmaimsuianatuanasenssduian (uniy, 2541)

=

1N31891UNITIEARUNTIUNYN BarsdrfgyAnuanndruiilafufe dans

(%
LYY

cepharanthine waz homoaromoline (Prawat et al., 1982) @13 cepharanthine ﬁqwéaum

nsasiulaveusadugiSelananeuia 1y dziSeresUin sziSadadenand ugiSeRu



uzi5eround (Seubwai et al, 2010) wardenudninaandruialdauians
bisbenzylisoquinoline alkaloids Faidnenwlunisdudasie Plasmodium falciparum ¢
(Chmh/etot,1999)awﬂﬂﬂiﬁﬂﬁqqwéﬁﬁuaugaSassmaqaﬁiaﬁmwawudauﬁhiﬁﬁumaﬂﬁu
JrunUafiadndaeuniuea Taeld thinlayer chromatography (TLC) plate wazld 2,2-
diphenyl-l-picrylhydrazyl hydrate (DPPH) @anWuasuutiu TLC wuitasanane uinanis
éf’mamﬂaﬁaiﬂﬁ (Patnibul et al., 2008)
MNNsANMIgVINsFIuLUATISBaNnasatnaIuiives S. slabra nuEN5
gududeuuaihiield 5alidie Staphylococcus aureus, S. mutans, Microsporum
gypseum, M. canis wag Trichophyton rubrum (Semwal and Rawat, 2009a,b) uagans
aﬁmﬁaSLamwuaaﬁqw§ﬂ13ﬁwuL%a?ﬂﬁ 6 aUTdAn Aspergillus niger, A. fumigatus,
Penicillium citranum, M. gypseum, M. canis wag T. rubrum (Semwal et al., 2009) UDY
Haqtu anmsiinwdeyadisiu S. pierrel fanadeyanisinviesdusenoumaaiidesiy
LavqVIsEUTeT Alternaria v‘l’ﬂﬁ@%é’aaﬂaﬁ%ﬁﬂmqwémsﬁmﬁaiw Alternaria Uo3a13

anauunin
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uNN 3

A5N15AUNI5IAY

[

1. IngAuLasNISAIENINgAY

1.1 M3aNAaITEIAYIINAIDEIINY

Y 1 =]

1.1.1 ADYNNY S. pierrei

[ Y 1

WUAI0819#Y S. pierrei ANAUNNMINGEYITNIINENVRATELAT duaedlv

azonn Heauliuiia anduvihnsiulmdudwdneg dhluruislneniseumsiaissevauiou

WUUnA (tray dryer) Ngangil 50 aseuaaidoa WWuan 72 Falus wazdiulilugeanaiadin

AN 3.1 NSmseusageNwnauln luanm
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1.1.2 AnweeAusznaumaadl
1ne A1 (Proximate Analysis) (AOAC, 1990) Tnednsesigaroll Ao ORI

(Dry matter (DM), 1Us@uneu (Crude protein, CP), lusiu (Ether extract), 1611 (Ash) d@u
Welovenu (Crude fiber, CF) was nshasiziiolelasfneiau (Detergent analysis)
(Georing and VanSoest, 1970) laud 1Balediliazarslufiinetauiiidunans (Neutral
detergent fiber, NDF) felefililazanelufinaauinfiunsa (Acid detergent fiber, ADF) uaw
Acid detergent lignin, ADL

1.1.3 NMISENAENSENAINEIUNIVINY S. pierrei

1.1.3.1 msanaasaraneulne3sn1sdudaetin

thifogauisves 60 n3u U 500 Tadans thluduiignmgi 80 aemm
wadua Wuan 30 uid anduthansataneuiilduuendiuvesitsiiainuda (retentate)
TneldEamuns wazthansazaneiildlunsesdnaimildensyaunses Whatman No. 1 1h
asazaneilindaainnisnses (filtrate) lWssieuvislaslfindosssmeayainiauuumu
(rotary vacuum evaporator) figaumindi 50 ssrigaiBea vihan 3 A%t wdniassuiuuds
Famin 9218 crude extract udFIUIAMUSINY yield TedEnsEln

1.1.3.2 msanaansanane1ulag Soxhlet extraction

UNA0819UHIv04 20 N5U LRuFI1azaite laun tenuea Lofiadian Lay
aaslswosy USums 400 fadans thluadasmeynardn Soxhlet lunan 4 Halua ansadind

Tavinlviwsisgumeniuds 1.1

AN 3.2 TUABUNITASINASENAVBIRIUIUAUN
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1.2 9auvsY
«’\ﬁuw%‘éﬁiﬂumiﬁﬂm Ao L%@i’l Alternaria alternata TISTR 3282 wag Alternaria
alternata TISTR 3435 Tasdeieqaunidonaniuldeinermansuasmaluladusisyseine
Tng (1))
1.3 nswdeundndeduduy
1.3.1 1831 A. alternata TISTR 3282 ua A. alternata TISTR 3435 \1easauY
91115UT9 Potato Dextrose agar (PDA) Wuan 7 Tu 19 cork borer L%ﬂzL%@iﬂUU@Wﬁ
w5 fadwns wieldidudeBududmsunsnadounanssunisinuiesdieds agar
plate

1.3.2 12051 A alternata TISTR 3282 uag A. alternata TISTR 3435 1NAgLA8IU

¥
o a 1 1

919115ud9 Potato Dextrose agar (PDA) Tuaaawuy Wuan 7 Ju annduidnidifidiunisen

Woas Wnavesnlaludulaeld haemacytometer waglinaslniialss 1x10° @Uosne
fiaddns el dugesududmsunmsveaaumannududuigndudinsiasyrentos
(minimal inhibitory concentration, MIC) kagA1A31uLTUTUAIAANA1U150%1LT DT

(minimal fungicidal concentration, MFC)

AN 3.3 NSHSBULTDST A. alternata UUe1%1s PDA
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2. Famsaiiunisideluiesuians
2.1 MsnAgaURaNIsUNISAUITe5 8838 agar plate
iansainunazaneme dimethyl sulfoxide (DMSO) Asdudu 1 wosidua 1eile
aududuresansan 5, 10 was 20 fadniusediadans antuTiunansnaaoul3uns 0.1

faaans ldluewmisuds potato dextrose agar luaTUMLWBLAL NTENBENTANALATS 31U

[
a

wzelagld spreader MNTUTUNIGOIMLATYVRIA 5 Tadiuns (3nde 1.3.1) 219Uy

gsnfiansainaududusieg eI TzeyanuANlilasaiaveuNatey Uy

a

MueTAsdefigumad 30 ssrneadoa Wuan 5 Tu uagdadukiuguinasves
Telafidosuuemmns PDA filansataveuanududusineg navey Wisuifibuiuganiuem
flsifiansatnneveg vhiniameaes 3 41 wdnhdeyadildurmuiaivesidudnisdudanis
Lﬁ]’%zysuaw'?jyaﬁw (Percentage of Inhibition) AYaLN1S

R1—R;

Wosigusnisduds = 100

1
g R, Ao Wurugudna1avedlalatie TMas UL SYRAIUAY
R, A8 @uruaudnavedlalatiye s masyuuemsyanaassdalsane

NYIUAMTUTUANE)

2.2 m'smﬂ'ﬂmwL%'u%'uﬁiﬁqﬂﬁmmmé’ué’j”amsw‘%mﬂau%mﬁ (MIC) uag A15HIAN

anudududngafianansagindon (MFO)

nsmeanududuigavesansatalunisdudinmaaiyreaden (MIC) feis
broth dilution method tagn1sUtUne1mis PDB Usuns 160 lulasans ldasauves 96
well plate 91niudilnansainiiavarsluansazats DMSO Aradudusiieg Usuaas 20
lalasans Widanududuvesansanna Wy 0.5, 1, 2, 2.5, 4, 5, uay 8 Jaaniudeliadans lng
Wasuilsunavesansaiauazenandesn thun Fluconazole way Ketoconazole Tagldmang
WNTY 0.25, 0.5, 0.8, 1, 1.6 uag 2 Jaansudedagans

MntudinansuiuassvetEadidosn (1nde 1.3.2) Usuns 20 lulasans nasls
Wiy Iy

Positive control Ao flansazany DMSO + 81n5Las9de

Negative control fie fi@sazaty DMSO + 91151881%0 + aloiiaos
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nHu 96-well plate TUun?l 30 ssrwal@eoa Wuan 2-3 Tu erunan1sduds
nssgrattesilaudunavangavinenliinisiUdsuwdaadieiseuiisuiuyaaiuauily

'
Y

Futeqdunid wufle aarudutusigevesansatalunssudinisiaiguende (MO
Tuiinuheduiiadnsuseladans
ihansazanslumauitlifinsadyreadesiuimedsduoims PDA dannuidudy
yesansaifiannsagntesle ﬁ%iziwumm%ﬁwaaL%jaimua']msl,ﬁyw,%a uiEndeslal
pefagnumaaigrendouusmadente warssnuannduduigaiiliinngeiy

& X & = ! Y v o al' 1 PR °
GU'EJQL%@Uu@']‘ﬂ']il,aﬁﬂlfﬁ@LUUF"IW@'J']QJLGUNGUUG]WQQWﬁqﬂquﬂ“ZJ']Lsﬁaiqlﬂ'mﬂ‘w&lﬂ (MFC) N9

NAaY 3 919 Ay 2 ¥ay

2.3 Anwlaseadrevaatasnfigndasganssaddianasaunuudadnsia (Scanning
electron microscopy; SEM)

2.3.1 NSMTUULYDIN

Puvasnasdlua1ns PDA Wual 7 Ju Weasual 3ntuiutnkIunIseLge
aslluay walssuviuasy asluininesieuaite (spore suspention) asludninesiiauan
d’lj a, [ d' I~ 1 d'd :.’/ ) va,

Wo wazUinaisanaiidual MIC asluriaaannassnileonnng ﬁ]'muumﬂ’]ﬂwl,ﬂm@mmi
WIUaeEeRTeTldlue msval PDB Neglunasnnaass tiluuui 30 esmwaided Uy
1381 72 Flad

2.3.2 SupsuNsASEUR19819 SEM

1. Fixation

1@ cell pellet 1LAn 2.5% glutaraldehyde Tu 0.1M phosphate buffer, pH
7.2 \fiulstwiudl 4 C 1esae buffer iy 3 A% az 15 wnil

2. Post-fixation

sl 1% osmium tetroxide Wuiian 2 9l ddaeth 3 Ay ay 15 widl

3. Dehydration

L#N acetone series L%Im’m 20%, 40%, 60%, 80%, 100%, 100%, waz 100% A3
Fuduaz 15 wnitl andwrinlinegauidaeldis CPD (critical point dying) Aindeteas

YU stub 2109819978999 U lUaNEA T NA8LATS SEM
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2.4 Anwlassadrveadondendasanssmidiinaseunuudasritu
(Transmission eletron microscope; TEM)

2.4.1 nsiSeaden

Ydesdssdueing PDA Wunan 7 Yu weasunan anduiudhiniunisange

atlduay walssuviuaey asludninesneuanidie (spore suspention) astuinnasfiaua

<

e wazUiunansanaidudl MIC asluvasanaasiniiens antuinsiidilnnnans
wruaseveiesldluenmsivas PDB Neglunasavaass tiluuud 30 ssrgades Ju

1281 72 Tlad

2.4.2 FunBUNISASELAI0E19 TEM

1. Fixation

1du cell pellet sy 2.5% glutaraldehyde Tu 0.1M phosphate buffer, pH
7.2 FuliduAud 4 esmwailea &19he buffer Wiy 3 afaq az 15 Wil

2. Post-fixation

il 19 osmium tetroxide Wuwan 2 Falus S1egeih 3 adaq az 15 wdl

3. Dehydration

\#i4 acetone series L?J'mmﬂ 20%, 40%, 60%, 80%, 100%, 100%, waz 100% AU
WAz 15 Uil

4. Infiltration

LANAISHNENVDY acetone : epoxy resin Léumﬂé’mﬂdau 2:1, 1:1 ) wag 1:2 Ay
duduay 2 Falu

5. Penetration

LA pure epoxy resin 2 ﬂ%’j\‘i"] 8y 3 Flug

6. Embedding

§18/19819a9 embedding capsule

7. Polymerization

U 60 aerwaldua Wuan 24 T1lug
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3. 35N iUNN5I IulsuTaUNAaR Az LUAIAABY
A5N15AHUNISIY
Y951 Alternaria TUAsaUU NS PDA Wuan 72 $alus winduilseindeuulalall

luyandeades Mntuvihnsyaiviilalaiiung madesuviuasy adlulninesieudiie

(%
1 A o Y

(spore suspention) aslutininesfevade waginituaUsasnie haemacytometer Usu
Anuaudulila 1x10* aves/Aadans

1.nsnagaulszansanansaialuaninizaudgniiunaaes
Ugnidnuziomeiiudniavuy 2 wasdnn waswaansniiugninminmeinuedly
01AWEUIA 104 vqu oRunauellamans 2 Wughaznindens 4 dUav drendildgs

wnegvue 7 GldTanuaniifldiunauvesyeusnin - v lwsnsn 1 1 guwizdias 1

AU NUHUNTNARBLUUdNaNysal (CRD) 1 3 91 914 10 Ay redunaiaualdly

D

= Y Y] a Y] )~ Ay I a
I'ﬁ\‘iLi@umﬁiqﬂLLEIﬂ@na@ﬂ"iﬂﬂﬂqil,wqﬁﬂaﬂwsﬁi@EJV]'J"L‘U Mﬂ’]iﬂaMWUV}ﬂﬁﬁLLNUWﬁ’]ﬂ@ﬂIa
LY a

[ '
o ]

1n859U wazUnMuMIUIENTBILEY (AWAY) AUUULASANUYNDNTU LN LAANINLINA DY

WnzaNRan1sAlIANenarINNITUgNIYe

AN 3.4 AUNAULLUBLNA WATWIN
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Tnsutangumaaassil

T1 - gnmuny ldlgnidesianmglsnuazlddariuanslag

T2 - Ugnifiosianimlsn

T3 - Aaviuansilosiurindndon (mancozeb) 8nsn 35 n3u/in 20 B3

T4 - Aaviuansanam Nty 2 mg/mlTu 1% dimethyl sulfoxide (DMSO)

T5 - Ugniiosranimglsn + ansasaarandudu 2 me/milu 1% dimethyl sulfoxide
(DMSO)

T6 - Ygniesianmalsa + a15Ueeiuidaiesn mancozeb

2.msnagaudsEansnwarsanaluanmiuasdagn
Ugnidinuziomeiudniavuy 2 wazdnn wazmdnn3niugninuyusieiinuedaly

1% [y

21ANEYLIn 104 viau Wedundyeuznindunselusns 1: 1 uldnszanag az 1 iy
wipntanugniildiunauvasgeuendnn « Gidunau ludhm 1: 1 iefinuoa) tiludasin
o warussqldnaznns théundwsidomaeny 4 dUani Anedegeugnintunaelu
8n91 1: 1 Tuaiamizvwin 104 way uldnszanes ag 1 6y 1UHUNITNAABILUUEY
auysal (CRD) ¥ 3 €1 91aw 10 nszans dhensensiamueldlulsadeuiiaiauendhsenain
nsinzUgnitalaeily 9ndeyaustansnmeesansadaluaninlsasou Andonainy
uduansafiniivunzean smaaevluanmuasgn dedunduzdemeaey 4 danviasly
waslanifien (isolation field) Infivvdnduiideannsonolsald (du win usnde udu)
Ingldspoeseninaunl 75 WuRung S3Ugeningdiu 50 9u. MNURLNITIAaeIRUUdNaNYTal
(CRD) ¥ 3 61 Wiivdayandunismaaesas 5 Fusetn Tnefindunismaaes fail

T1 - gneuny ldlgnidesamglsnuazlidaruanslas

T2 - Ugnifiostanimlsn

T3 - Gaviuanstlostiurindadion (mancozeb) 8sn 35 n3u/i 20 B

T4 - aWUAITARAAMIILTY 2 me/ml Tu 1% dimethyl sulfoxide (DMSO)

T5 - ﬂqmﬁgai’lmmsﬂiﬂ + @15afnATNTY 2 me/ml Tu 1% dimethyl sulfoxide
(DMSO)

T6 - Ugniesianmalsa + a1sUeeiufdnaiiesn mancozeb
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A9 3.5 naaeulsednsamansaialuanimuiaslan

3. Usziiiunnsinnlsa (Disease incidence)

Tuiindnwarensvedsaiiiniu Tnsussfiuanfiuiluidulsadedu Tngld
AzuuuNsAnlsaAe Ae 0 = lilflonnsvedsa, 1 = HufiAnlsa 10-20%, 2 = Huiluiislsa
20-30%, 3 = fuitluiinlsa 30-40%, 4 = Huiluiielsa 40-50% waz 5 = AuTluAnlsa

111731 50%
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AU DLNA

AnlsAvad

ZLUNISL

3.6 N15US

AN
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1A 9a1NN15UTELIULNANIUNATTNISYIae

L NasINvaINISIulsALAAY SEAU 100
Y%Rutin1sinany = - ———— X —
uuduisiiiutoya TEAUGIGATDIAINTULT

Usaihiliazuuunisiinlse 2 ads adausn deunstheansatinthunt Tnetfuanmsthede
srelsrlugaliuda 10 Yu wazdudueinslugausing edsilaes ndmstheansatndaun
Uluudy 7 u Sesesiemnuulsusiuvesiiedonsinlsausasinmuseig  one-way
ANOVA (analysis of variance) test LUSeuiisupnuuansnswesdadess Duncan’s
Multiple Range Test Lardiaseisyansammssudisavesansatntiuntiainnis
Wisusuawstinsinvinateneuuaziasnstheansanntaunlinie Pair t-test

4. gn1UNNIN15IY

a1 TITeMsinunsiavinalulad anzmaluladnisinuns inIne deysmn nen

URATZLD
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uni 4
NaLaZITAINISNAADY

1. HalAsITHesAUsENOUNIALAL

N EsAUsEneumaativesthunUmuindesidudanudy Tusau Tt 180
Astulamsaaznts wundawvnnu 12.20, 8.01, 0.50, 11.22, 68.07 wag 37.53% (w/w)
AUETU Famsned 4.1

AN 4.1 2IAUSENBUMALIYaIITUNTN

p3AUTENaUNIWAL % (W/w)
AT 12.2040.52
Uy 8.01+0.11

giy 0.5+0.05
LN 11.22+0.21
Aslulanse 68.07+0.67
wis 37.53+0.16

nsnuiilufiesegnadunistinfeUmanisigld anansieseiidfinylui
tuntimuindviunainfu 11.22% daduvsuuiganitfivvidnduiegluded
Menispermaceae (3.26-9.61%) tu fi Tinospora cordifolia (Chavan et al., 2014; Mahima
et al,, 2014) au T. malabarica (Hedge et al,, 2015) Au T. sinensis (Chavan et al,, 2014)
310 Sphenocentrum jollyanum (Ekpone et al., 2018) uananifanuin luduiinuandu
Fatatndawiiu 0.5% duduriidininfiveinsuglusdiuiy dulusiudanvinfu
8.01% GalndiAestiudu T, cordifolia SiANwwinfu 7.74% (Mahima et al, 2014) waz31NU81
S. jollyanum #A1TUSAULNIAU 7.35% (Ekpone et al., 2018) wazarslulatnsaivindu
68.07% YUELABIAUNUINTINVOY Sphenocentrum jollyanum fa1slulatnsaiiniu
77.26% FaiiArsanindniies (Ekpone et al, 2018) Laggandn Tinospora sp. (Chavan et
al,, 2014)

2. Y3unauansana (% Yield)

nmsthsegnsluatnmevinazansiiunnsedy wuindivsuamsatailaunneg
fugimnsnedt 2 annnsldfvinaranefuanssiulumsasaichuntmuin ansldinlunis
afalfUTnamseonuannTign sesaunAsieniuea aaslswosy waslofiaesBing Bl
USueasiinau 35.70, 8.46, 3.19 uaz 0.69 ANUAGY
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AN5197 4.2 USunaansanannuannmviunun

fiavinazane (% Yield
1 35.70
LONUDA 8.467
LONADERLNA 0.693
Aaslsnasy 3.19

3. NSANYINANTTUNTITANULY DN
3.1 NMINAFIUAINTIUNITATULYDIIAYTS agar plate

NSNAFDUAINTINAITAUTBI 19835 agar plate lngldansainaindiuiivesdu
Uauni (Stephania pierrei) lngtnunanafinisdiinazaieiuananenu laun aaslsnes

BYUDA LoNaRLTen Lazll 91ntuLIasanNALIaTa1eITa1Tarany Dimethylsulfoxide

a

(DMSO) mnandiudu 1 Wesidud wuin ansadait 0.5, 1 wax 2 fadndy awnsadudades
A. alternata TISTR 3282 1§ 22.37-48.04 wWae$ius uazaursaduds A alternata TISTR
3435 18 23.08-53.56 Wosldusd anudidu wasdefiuanududuvesansatnain 0.5 18u 1
uay 2 fedn3u wuiansadnannsadudanaiiyuentes A alterata eaesanewugld
A (Mt 4.1)

dewssuiiisuriinvessavhazatesensiudatos nui asafinandruives
thunidenaslsnesuatinannsadudsnmsiaiaues A altemata TISTR 3282 waz TISTR
3435 l@Aninansatneieeniuea wiaozdinn waztn lngaisataaindiutvestauni
Funaslsnesud 2 fadnfuaunsadufinsiaiaues A altermata TISTR 3282 waz TISTR
3435 1§ 48.04 uay 53.56 Wesidud muddu Fesennsadufimsadyveadesldnnitans
ANRAIULENIUDAINN Polygonum maritimum ﬁawuwaaﬁugqﬂWiLa%mmaq A. alternata
(34.3%) (Jovanovic et al., 2018) waga1sanna1n219aun (Juglans regia) dnunsadudenis
L935JU04 A. alternata elaenan 45% (Wianowska et al., 2016)

agslsfimu nsdudanssyreatendiosnit WewSsudleuiuenduden

a a o

Floconazole wag Ketoconazole # 0.5 fiaan3u Ingend1uidesn Floconazole anansadud
931 A. alternata TISTR 3282 waztios1 A alternata TISTR 3435 1¢ 100 wasibua
AIUSIHU VLT Ketoconazole @unsadiudatosa A. alternata TISTR 3282 uag A,

alternata TISTR 3435 1§ 76.73 way 66.04 Wastdusd aua1au winalsadnainiunii
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AanaslsnesuIzaINITndUIINITLIASYVDUTBTT A alternata TISTR 3282 uay TISTR

3435 [aliuananeiu Win151a3eyue9 A. alternata TISTR 3282 uag TISTR 3435 U993

PDA wuin TISTR 3435 w@3ayiulaléisandn TISTR 3282 fatiu Saden TISTR 3435 wieldly

NSANEIAANNTLTUTRIATARRINITIUNUIMEAaELINOSUADNITTULINITIAS QYU LD

sald

100 M

Inhibition (%)

[ 3] [#5] = L (=% -1 (=] el

o o (=] o (=] (=] o o
T T T T T T T T

—
(=]
T

(=]

0OA. alternata TISTR 3282

OA4. alternata TISTR 3435

1 1 1 1 1 1 1 1 1 |
05 | 05 | 05 ‘ 1 ‘ 2 0.5 1 1 ‘ 2 0.5 ‘ 1 ‘ 2
F K c Ea Et H
Treatment

At 4.1 n138udan1siasudaeids Acar plate 18331 A. alternata TISTR 3282 way A.

alternata TISTR 3435 laga135aina1nd1ui1903\Y S. pierrei Nafnnr8A1viazaiai

| [ @ oA a ) < Y
ANRNNNU NAIIINNTTUNNG UL 30 asAwaed [Wussesan 5 1u

F

K

C

Ea

Et

Fluconazole
Ketoconazole
Chloroform extract
Ethanol extract
Ethyl-acetate extract

Aqgueous extract
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3.2 mafnwanududuigaiisansadudinmaaiyveaden (Minimal inhibitory
concentration, MIC) u,azm'mL%’u%’ue?qqmﬁaquﬂin@jﬁt??asﬂ (Minimal fungicidal
concentration, MFC)

NNTARLAENNALAYAT agar plate technique WU1T @158AAANAIURIVDIAY

Staphania pierrei NiafinaauAaslsvasuinanTsTuA1TdUTINITIRSYURNTOT A alternate

'
a

TISTR 3435 LaAndinsananiufiiiagaiedus 39n15AnwmiAIAududuaIgnd

d101508UE9N15195V09LT9 51 (MIC) A alternata TISTR 3435 1ag35 micro dilution

a

technique WU NAMUTNTUVBIATARAYINAY 2.5, 4, 5 uaz 8 Haaniusiodladdns U3

ANRNaUYDIATana a1sazatela wazlulinisasyueatesillewSeuiisuiugnaiuay

Wan9I1 A. alternata TISTR 3435 laig1unsatasgyls aedudeasulain arpnududunian

(MIC) v03an5annaInNdIuiivesnu S. pierrei Nafnsepaslsnasulun1sdudinisaiguas
A. alternate TISTR 3435 winfiu 2.5 Tadnsudeiaddns TuvueNAIAIAUuTUAEn
(MIC) u9981911%951 Floconazole uag Ketonazole Tun1sduganisiaseyves A alternata

a

TISTR 3435 Winiu 1.6 Hadn5usieliadans Aakandlunns1en 4.3

M13199 4.3 AANUTUANERTaNNnSadugan1saSuedsn A alterata TISTR 3435

Extract Control Minimal inhibitory concentration (MIC) (mg/ml)
Tuber extract - 2.5
- Fluconazole 1.6
- Ketoconazole 1.6

d‘ o .«.:4' e a a dgl’ 1 (% 1
WethwasailiinsasgAulnreatasnann1smial MIC 183a15ainne1uaInaiu
Wivesdu S. pierrei a8 Aaslswasulunisdudinisiaiues A alterate 1835 micro

dilution technique U115 spread plate UuB1915 PDA WU NAUTNTUAIATUS 2.5

a

HadnJunoilanans miﬂum%amamﬁm%mlm LLZ"I@Q’N@’N&IL‘UiJGUuGﬂﬁGWIﬁ’m’]iO‘ZﬂL“U@iW

=

A alternata l@ 79 4 SaanSuseiadans 15197 4.4) FeilAminnin MIC Alaainaisada

ne1uaInlues pequi (Caryocar brasiliense) F33iA1 MIC 1Ay 0.5 HadnTusioliadans

(Breda et al., 2016) Lmawmimﬁammwﬂmm MFC:MIC wWuadawvinnu 1.6:1 szj'q ADY

&
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531NN 1-2:1 9daasadnaInduiivesau S. pierrei dnalnlun1saingas (fungicidal

agent)

M1599 4.4 AANNNTUANGATIENNNT02RT A, alternata TISTR 3435

Extract Control Minimal fungicidal concentration (MFC) (mg/ml)
Tuber extract - 4
- Fluconazole >2

- Ketoconazole >2
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4. N15ANYIIASIES19UB1YDI1928 SEM wag TEM

A7l 4.2 Snvarlnsiadnaveaiion mendeigansaudidnasouluudensn (SEM)
wunewnn: A-G lunguaiuay, D-F Wesldsuansadn 1mg, G; Wesildsuaisain 2.5
mg, J-L; 1Wes1lasuen Fluconazole, M-O; aas1lasuen Ketoconazole
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A7 4.3 SnvarlasadnaveationmendosganssAubianaseuluudaNI (TEM)
wanewn: A-B; lunguatunu, C-D; Wesilesuansaia 1mg, E-F; Wweosldsuansarn 2.5 me,
G-H; Waslasuen Fluconazole, I-J; Wasnlasuen Ketoconazole




28

N13ANYINATeIANBALlATI@S19U0UTBS Alternalia alternata FeNaBIRaNIIAL
LUUEDINTIA (SEM) LagnandqanssAuBanasauluudoiu (TEM) munni 4.2 uag 4.3
o v v 1 ! [d ! o & ! PR a L oA
muau ladnisuuangunaasteandu 5 ngu dell nquatuauiliinisiivansaia nqud

o |

lasuansain waznquitlasueuinsgiu lnenquitlasuaisadaldal MIC (2.5 TadnSusie
198809) WATAIANWLIUTUAININAT MIC (1 Tadnsureliadans) wazslSeuiisuiuen
mm'ﬁ%’maﬂ 2 91m A. Fluconazole way Ketoconazole 31NNNSNARBDINUIN ﬂamﬂmumi

[

afafifauidududindna MIC du ansafailfndasadesatoniiuinisiudsundas
Antuilogainnsindelush SEM uazA1 MIC vesansadafienuiduduiniu 2.5 fadnsu
sofinddng dnaromaiUAsunlasmesntusadvondonlfunniimanudutu 1 fadndy
sefladans uonaniuddinadenisdudnisiesyventenidedrdaau dowssudieutu
grannsguildlunamaaey

91nn15%1 SEM iilethansafnfiaansndudu anad 1 way 2.5 fadnsusieliadang
naaeufudoslaiisuiisufiungueuauLazemasg L Fanmdl 4.2 nudi Tassadhe
vosduleventosnguaiualasamisfiivonduleslufinnudsuulas iewssuiiien
funguilld¥uansanin fieududu 1 way 2.5 fadn3usofiadans Tunduinuinilold¥uans
affinududuiisnnie Mic wuhduleduienudemeistulasinisuanaentes &
AWl C way D uaziilethen MIC Ao 2.5 fadnsudefiaddnsuesansarin nuinlassaiisves
Gulosfinnudemaifiuinniulpeiinnvanaon dulefnsdadsuasuan fanmil £
way F LﬁaLiJ'%EJULﬁsJUﬁummmgmﬁga Fluconazole (G tag H) ag Ketoconazole (I ag J)
(Banos et al.,2012)

dethansafafianudy 1 wae 2.5 fadnsurediadans lunaaeusuides Alternalia
alternata uaziirluyin TEM dsandt 4.3 suidlewIeuifisuiungureadesiidungy

< P v a o DR § v = a & J Yy v A
AIUAN L‘W'Lll@')']ﬁqﬁﬁﬂ@lLiﬂJVl'ﬂVNUQL"UaaLaUIEJi"IﬂJﬂ']iL‘UaEJULLﬂaQ@QLLG\WJ']@JLGUNGUUW 1

€

a

URDNARANT ANUNINN C way D waztlaUSeuisunual MIC 71 2.5 1aansume

)
D)

aan

ol

¥
a aa Y <

fadadnstudiuladaauuiniuaina ni E uaz F vilimsiuinaisadnaiuisoadianing
Fome wagiinanenisvinansvesntagaavesdulesile lneasanavilrnisvadveuduly
srfimsuan ilddnearlassadauasuuladdaeyhliond o wasvinldwaduanld (Banos
et al.,2012)
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5. namsnagaulsEansamvasansaiatundrlunisdudalsaluan
M13199 4.5 AnadeauTuusIvedlsaluan (%) vuluiivluanmlsasounaganimulas via

NOULALNAIINLNILLTD

S Times T1 T2 T3 T4 T5 T6 Pvalue
annlsuseu

ULLADINA After 4.89¢ 10.44ab 8.00bc 6.67bc 13.78a 7.33bc *

1/\I’N"U§J'1(\l‘J Before 5.56¢ 10.22abc 6.89bc 8.4dabc 11.78a 11.33ab *
Pair t-test ns ns ns ns ns ns

Uzlawa  After 7.33 7.78 6.00 6.89 7.56 5.33 ns

dan Before 5.56 14.89 10.67 13.11 12.00 13.33 ns
Pair t-test ** * ns ns ns *

W’%ﬂmqiu After 1.11 2.44 2.89 2.22 3.56 3.56 ns
Before 1.78 4.67 2.00 2.22 5.11 4.89 ns
Pair t-test ns ns ns ns ns ns

annuuag
=

uzlyawe  After 7.56 11.78 6.00 9.78 8.00 7.78 ns

WINVUY Before 2.44b 9.78ab 4.67b 8.89ab 14.67a 6.22ab o
Pair t-test * ns ns ns * ns

=

uzlyawne  After 7.11 7.11 5.56 7.33 3.78 4.22 ns

dan Before 6.44 9.33 11.33 8.22 11.33 11.78 ns
Pair t-test ns ns ns ns * *

W'%ﬂwgu After 3.56 5.11 4.89 2.44 5.33 4.00 ns
Before 2.89 4.44 2.67 2.67 5.78 4.89 ns
Pair t-test ns ns ns ns ns ns

Y

PG HIONWIANNUIULAILENIANULANANNUBENT N A AUNI9EDR AT IZALAe
UG J
Duncan’s Multiple Range Test
a ! a o A Y o ' = v a

AN5199 4.5 LERNIALRALVBIRTTNSIUYINa18vBIlsARBlUNTAg AN NS ISP ULAY
anmula  uzl@emaiugnsruniandliiuindinuuanaessniusas nInuiianey
warnaaNIsteansanaluan1nlsaseutasnaunstgansanaluan nkuas  webdwuind
ANUBANAINTENIN AL VSAUA UL UBINATUGEANT  wasnSnRugNSNvY  Teiugnssy
oAz iinanenusouLenalelsn aldlanaanstieans dimethyl sulfoxide (DMSO)
P ~N Y W Y ' | a | o~
Faduasavareldainaisantaundl wuin awansynulag aaluiiy

A a = & ) ) ' Y] E ' )

WaRsanvsauusNteasannantiuntinasannthesnalsa (T5) Wuin seau
vosn1ainlspndensteasadaiiaranasesnidudAgnsadfdsiisuiunoutvans
afnlunzdomevisaaanugluanimudatwslinuanuuanaslundniugninuy uansliiu
Tansannandiuntianuisaanainisvedsalugaadle dangnaznundiUsyansainlu
amwuﬂawmaaawhﬁfuawLﬂuLWiﬂz’jmquﬁmmﬂ L mm%uuazqmmﬁﬁﬁawfﬁqqq

TulseSoudwmalmvosaulalad (Talley et al, 2002) arsanindslinansnaludeviniuly
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anmuvas wodlefinsaminmuddtheasaiitiostuidaden (mancozeb) ndvmnie
darelsn (T6) wuin seduresmadalsandmisieanstestuidadoniimanasedad
fodfymsaandafisusuteuteamsdestuniaderiuusdomaiusiaianin
lsaSaunazanimudas  udlinuanuuandslundniugnsnmiuiazuziameiugnisuy
wandlidiuiansaiitiostusdndesivssansnmanefuunsalTduazunsaneiugiiy
Sofimsanameisdemaiugdaneldanimulas asadathuntianeimslsals
7.55% lunaifianaiaiidestusndndosanoinislsald 7.56% awiuldinussaniamues
arsafathundrdailndidsstuasiaiifestumiaden sdlsfinuansatndaundily
a1unsanIvALoINIsvedlsAlualatunnalidvesisuaznnilulndaglaanmlsusounay
waammaass MsdnwirelumsAumIsnsitazldansatathuntineldnisinizugnund

luvatnensns Weidumadenungimzugniivdnszuuinunsdumsd
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dyunan1Innay

1. inmsiassiesdussneumaniivesithuntnuiniidesdudauiu Tusiu
lugiu 101 aslulawmsauazuds wuandlawindu 12.20, 8.01, 0.50, 11.22, 68.07 uay 37.53%
(w/w) anuaay

2. PINMIANAINTTUNMIFIUTT A, alternata vesasafameuvasaILiIzes
&y s. pierrei Tnsafndaenaslswasy Ingid agar plate technique @nunsadudadasild
Aninsatinseenues wimesdinm uavi

3, Wewhansatnainduivesdu S, pierrei fiatnderaslsosulunaasuionssy
msé’uégaﬂmﬁayuau%aﬁ A. alternata TISTR 3435 WU @1587ANEIUANEIUAIVDIAY
S. pierrei ansadudinisiasyuazaniesild Tneiian MIC uaz MBC winfu 2.5 uay 4
Haansunaiiadans muaIsu

4. msnwlasiadrvendulovendosnileldsuarsatalaglden MIC TdanwrY
SEM uaz TEM wuhdnvalasaiweadulosiinswiousladidnvasuin wasnilaead
uan WelSeuitsuiugnumnsgiu

5. MsfnnMsUssdulssansnmuesasatinanitiuntuiemuaulsalugely
uzidemanazwinassiugmeldaninlsaSounazanmutas uandliifiuin vinwudditae
ansatnanthundmdanihedonslsarldseiuvesmsiinlsaiimanamdtioa 1ada
Wiy 8.0% wag 3.8% lunz@ameaiudwissuniasiugdn nua1iu

6. uilimuaruuanasnvEsaURRtheaseiitestuidndesmdantede
relsaluaninlsafeunazutas Usedndamuesansadiniuegiuiusnssuiiy slavosiiy

WaraNINWINADY TutusalumsiinsAnedSnstanielaaninwlaanunsns
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Antifungal and antioxidant
activities of the extract of

Stephania pierrei tubers

Sirilak Kamonwannasit, Quanjai Rupitak and Agarat Kamcharoen”
Faculty of Agricultural Technology, Burapha University Sakaeo Campus 254, Watthananakhon, Sakaeo, 27160, Thailand
E-mail: agratk@go.buu.ac.th (Corresponding author)

Abstract [
Stephania pierrei (Menispermaceae) was climbers with membranous and peltate leaves, and especially distributed in the East of Thailand. The plant tubers had been used for the treatment of body migraine,
heart disease and oedema. In this work, S. pierrei tubers were collected and prepared into the powder. The powder was extracted with water, evaporated and freeze-dried for analysis of biological activities. The
tuber extract of S. pierrei was tested the in vitro antifungal activity against three fungi including Aspergillus niger, A. flavus and Altemaria alternata, and also studied antioxidant activity using 2, 2-azino-bis (3-
ethyl benzthiazoline-6-sulfonic acid) (ABTS), 2, 2-diphenyl-1-picrylhydrazyl (DPPH) and ferric reducing antioxidant power (FRAP) assays. The result showed that moisture, protein, fat, ash, carbohydrate and starch
contents of the tuber powder were 12.20, 8.01, 0.50, 11.22, 68.07 and 37.63% (w/w), respectively. All of tested strains were not inhibited by the extract at concentration of 6 mg/mL. Alternaria alternata was more
sensitive to the extract at concentration of 12 mg/mL than the other strains. The IC,, values determined based on ABTS, DPPH and FRAP (293 pg/mL, 412 pg/mL and 0.17 pmol Fe*/mg dried extract,

respectively) assays were low and showed the antioxidant activity.
Table 2 Antifungal activity (inhibition zone) of S. pierrei tuber extract at various concentrations

Introduction

Inhibition zone in diameter (mm)
Nowadays, an increase in the incidence of fungal infections is due to the pathogens resistant to
multiple antifungal agents. The increased usage of antifungal agents in recent years has resulted in ool Sra Concentration of the extract
the development of resistance to drugs. Several plant extracts have been used traditionally as 6 12 2%
antifungal agents against human, animal and plant have been to
search for a new bioactive compounds from plants for new antioxidant and antifungal agents. Natural Aspergillas niger ND ND 867152
products have been a source of traditional herbal medicine for the treatment of human diseases. Aspergillus flavus ND ND 125+070
Drugs from the plants are easily available, less expansive, safe and efficient and rarely have side aark ND 1T6ELE 176170
effects. The plants genus Steph in tropical and Asia, tropical Africa and
Ocenania. These plants had been used in folk medicine for the treatment of various aiiments. IND: not detected; Values are expressed as means + standard deviation (n=3)
Alkaloids, flavonoids, lignans, stetoids, terpenoids and coumarins had been identified and evaluated  pape 3 Anticxidant activity of S. plerre tuber extract
for biological activity. Stephania pierrei Diels was a species recorded from the Indo-Chinese
Peninsula. The tuber is traditionally used in Cambodia for the treatment of body oedema, migraine Mathody Sundius Semnes watzact
and heart disease. Its tuber extract possesses and activities. ABTS assay acw pg/mL) BHT 108124841 20368+11.42
Nevertheless, the antioxidant activity and chemical compositions in this plant were not reported. The
abjective of this study was to the value, and activities of DPPH assay (IC;, pg/mL) Ascorbicacid 1863012 412001940
the extracts obtained from the tubets of S. pierel.

FRAP assay (umo! Fe'*/mg extract) - - 0174002
Materials and methods
Conclusion
) The results showed that the tubers of S. pierrel contained moderate amount of protein, fat, ash,

carbohydrate cellulose, hemicellulose and starch. The extract of S. pierrei tubers have been shown to
possess antifungal and antioxidant activities, which promoted by health benefits, Thus, it can be
concluded that the presence of antifungal and antioxidant activities in the aqueous extract from S.
plerref tubers suggests that the plant may be a source of bicactive compounds with multi-bicactivity

{ and a material for functional food development.
& m:;m S | Depw. ABTS, FRAP Acknowledgements
S y
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Research Council of Thailand (Grant no. 3/2562).
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Amtif 1 amd moacid activitiez of the extract of Scephanic pierrei tubers

Sirilaik Kamonwannasit, Quanjai Fupitak and Agarat Kamcharcen

Faculty of Agricualtural Techmology, B ha Th =ity Sak Campus, Thailand
CunmdmngMMDMl:ﬁ
Abstract
pierrer (Ddend 0 was  climd snmmmmdpmbmundum
dumbmdmmeﬁmﬁwmpmmmmhﬂmhhmﬁmd}m dizamsa,
and pedensa ﬂ]umipm:mh-:mcwmﬂmmﬂkm powder was exiracted with

water, evaporated. and freeze-dried for analysis of brological activities. The taber extract of 5 péerrer was teated the m
vitre antifingal activity agaimst three fingi inchuding Aspergiins niger, A. fIous, and dideragria aiiernas, and alse
stodied anticxidant actwThy usimg I, zm-msﬁ*ﬂ:ylmmmmcmm L. 1-dsphemyd-1-
picrylinodrazyvl (DPPH) and femic reducing antioxidant power (FRAF) asaxys. The resals 2

fat, ash. carbobydrate, and starch combemts of the fuber pewder were 12 20, EJL, 050, [lll_ﬁiﬂ" amd 37 “3"'&{“},
respectively. All of the tested strains weare not inhibited by the extract at a coocentration of § mgml. Jdlernarne
m!.l'llr.'mrﬁmmn:mmwumnlmmﬂfllqﬂmmmm The IC,. values
detemmined based on AETS. DFPH. and FRAP{JQ]pp‘mL 411|.|g.mL_md.CIl"|.|.m1Fl ln;ﬁ:udm
respactively) assays were low and shewed the antioxidant acts

Keywords: P. i i SOk achvigy, ancjfunpal activigy, ag WT EXONACE, FIEPAGEIT DISTIEL, Qi i
airermang

1. Introduaction

Mowadays, an increase in the incidence of fungal infections is due to the pathogens resistant to
nmltiple antifungal agents. The antifungals comprise a large and diverss group of drogs used to weat fungal
infections. The increased usage of antifimgal agents in recent years has resulted in the development of
resistance to drogs. In fact the resistance to antibiotics during prolonged treatment with several aotifuneal
drugs has been the reason for an extended search for newer drugs o treat fungal infections (Kalidind et al
2015). Several plant extracts have been usad waditionally as antiSangal agents against human animal and
plant p pens (Barhouchi, Acwadi, & Abdi 2018). Approximately 20%% of kmown plants have been used
in pharmaceutical stadies, impacting the healthcare syatem swch as treating cancer, invasive aspergillosis
mﬂhumﬂu.ld.um:{.ﬁnmm u'.ﬂ_,jl:ll‘-' Lan et al, 2018). Mot only finmgal pathogens but also See
radicals could be a cause of Frea 1 are fi als o b amdcal process,
rm-mmmuunlpmnfmm:h&ndmtubnlum,ndmmmuwm:rmn-‘nnn}
dissases. An anticocidant is a moleculs capable of slowing or preventing the oxidation of other molscules
and may protect cells from damage caused by unstable molecules knmowm as free radicals. Low lewel of
antigxidants has shown to be associated with many disorders incheding cancer, inflammation, coronary
heart disease and diabetss (Fashed, 20145 hMany plants have been also foumd to possess fres radical
m\-tup.n] activity (polyphenocls, alkaloids, and terpemnoids).

Foesearchers have interested to ssarch for new bicactve comp ds from pl for new antioscidamnt
and antifungal agents, Matural products have been a sowrce of waditional herbal medicine for the treatment
of kuman diseases. Drugs from the plants are easily tlnn.ubu less expansive, safie and efficient and rarely
have side effects (Yadev & Aganwala, 2011). The § er distr e wopical and
subsropical trogpical mmm{ﬂmaﬂ_,mlij Tnunplunhdbmm:nt‘nm
mﬂdmiw&nmtnftﬁmm Albcalaids, flavonoids, lignams steroids, terpencdids, amd
cmﬂmumﬁﬁmﬂnﬂmﬁﬁmnmﬂuﬁﬁr}(smuﬂ_ 2010). Masy ressarchers
searched for biological actuvity firom the extract of the gemas Seephurua sp. such as 5 cepharantia
{Foogpoanitzicy & Danks, 2011}, 5 epipagea (Lv et al., 2013}, 5 glabra (Sermmecal & Fawar, 2009; Semwal et
al., 2012, 5. pierrei (Famoraannasit & Kamcharoen, IDIE},S rotceds (Baghdilcian et al., 2013; Culcin &t
al., 2010%, 5 sinfea (e et al., 2014), 5 venosa (Bunluepuwech & Tewtrakul, 20115, and 5 ;wm-u:n(ﬁh
l‘l:.l] . 2015} Sraphartia pierred Diels vwas a species recarded from the Indo-Chinese Peninsala. The taber is
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traditionally used in Cambodia for the weatmaent of body oedema migraine, and heart disease. Its tuber
extract possesses antibacterial (Kamonwannasit & Kamcharoen 2018), antimalarial and anticancer
actvities (Sexnwval et al., 2010). Nevertheless, the antioxidant activity and chemical compositions in this
plant were not reported.

2. Objectives
The objective of this study was 0 determine the nutritional value, antfungal and anuoxidant
activities of the extracts obtained from the tubers of 5. plerrel.

3. Materials and NMethods
3.1 Plant Material

The tubers were washed 3-4 times with tap water and cut into small pieces. The plant material was
dried at 50 CC in a hot air oven and ground into the powder. S pierre: extract was prepared by bodling 50 g
of dried plant powder in 500 mL of distilled water for 30 min The aqueocus exwact of 5. pierres was Sitered
through cotton gauze and centrifuged at 2,500 g for 10 min The supernatant was collected and concentrated
at 40 OC using a rotary evaporator under reduced pressure. The residue was feeze-dried in a lvophilizer.

3.2 Proximate analysis of the tubers of S, plerret

The chemical compositions of the tuber powder of 5. plerre! consisting of moisture content, crude
protein, crude fat, and ash were analyzed according to the standard methods of Association of Official
AmlyﬂcalChcmisu(AOAC 2016). Carbohkydrate was calculated by subtracting the sum of moisture,

otein, far and ash from 100. Protein content was determined by the Kjeldah! method with a conversion
nmouzs Fat content was determined by extraction with petroleum ether using a Soxhler apparatus.
Ash content was detenuined by incinerating the sample in a muffle fumace at 600°C for 3 hr. Starch was
measured by the polarimetric maethod.

3.3 Antioxidant activities

ABTS radical cation scavenging activity assay

The ABTS (2, 2-azino-bis (3-ethylbenzothiazoline-6-sulpbonic acid)) assay method was carried
out according o Re et al. (1999). Briefly, ABTS radical cation (ABTS™) was produced by the reaction
between 5 mL of 14 mM ABTS and 5 mL of 4.9 mM potassium persulfate (i.5,0,). The mixmure was kept
in the dark to react for 16 hr at room temperature 30 that it reached a stable oxidative state. The working
solution was prepared by diluting the mixrure with ethanol 1o achieve the absorbance of 0.70040.020 at 734
nm. The extract (50 uL) at various concentrations was added to $50 ul. of ABTS™ solution and mixed well
The reaction mixture was performed at room temperanue for 6 min The absorbance was measured at 734
nm comparing to the butylated hydroxyl toluene (BHT) as standard.

DPPH radical scavenging activity assay

The free radical scavenging capacity of the extract was measured using the DPPH (2, 2-diphenyl-
1-picrylbydrazyl) assay method descrived by Bor et al. (2006). The exwact of 100 ul with various
concentration (0-50 pug'ml) was added to 4.0 mi of 50 uM DPPH in methancl solution, and the final
volume was adjusted to 5.0 ml with deionized water. The mixture was incubated in the dark at room
temperature for 30 min. The absorbance of the reaction mixture was measured with a spectrophotometer at
517 nm. Antioxidant activity was expressed as IC,, which was defined as the concentration of the exwract
required to inhibit the formation of DPPH radicals by 50%.

Ferric Reducing Antioxidant Power (FRAP) assay

The FRAP assay was carried out by the method as described by Dordevic et al. (2010). The FRAP
reagent consists of 300 mM acetate buffer (pH 3.6), 10 mM TPTZ (2, 4, §-uipyridyl-s-triazine) n 40 mM
HC1 and 20 mMM FeCl, in the ratio of 10:1:1 (v'v). The extract of 50 pl was added to 1.5 mL of FRAP
reagent, which was freshly prepared and warmed to 37°C before use. The mixture was measured its
absorbance at 593 mm using a UV spectrophotometer after 4 min of incubation. The ferrous sulfate (FeSO,)
was used as a standard solution. The FRAP results were expressed as wmol Fe' 'mg dry exwact
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3.4 Antifangal activities

Antifinzal activities of the exwract were tested against three fangi incloding Adlrernarie altermans
TISTE. 3435, dspergillur niger TISTE. 3012 and 4. ffovus TISTE. 3133, The strains were obtzined from the
Thailand Instinme of Scientific and Technological Fesearch

The antifungal activity of the extracts against 4 afermang, 4 riger and 4 fovws was deterined
by using apar well diffusion method {Thangavehs et al, 2013}, The fongi suspensions wers Sxl0* sporesml.
in sterilized saline sohstion (0.85%:) amd 100 uLl of the fonssl snzpension was spread onto the nuwrface of the
potsto dexmwose agar (PDA) in Petri dishes. Holes with diameters of 5 mm were ponched with & sterilized
cork borer. The extracts were added to each well with different comcentrations (8, 12 and 24 mzwell)
Subzsguently, the plates were incubated at 30 OC for 72 hr. The diameters of the inhibition zones were
measured in millirmeters and all tests were performed in duplicate.

4. Rexulis and Discuscion

The proximate snalyzis showed the percentage of molstare comtent, crude proteing crode f5t, ash,
carbolydrate and starch of 5 péevrss tuber powder 2= 1220, 8,01, 030, 11.22 4207 and 37.53% (w'n),
respectively (Table 1)

Table 1 Chemical compositton: of powder of 5 pisrrel mbers

Conmpositions & (W)

Bloisture comtent TR ST
Crzde protein B.01+0.11
Crade far 052005

Ash 11.2240.21
Carbobyrdrate §8.07=0.67
Starch 3753016

Aszh content iz an index of minersl content in the sample. In this snady, a:hi:ﬂ.nlmnf'll_ll‘xﬁms
pierrei tubers was mesnured in the sample, which was kisher than other plants in hlend EE)
{3.24-0.81%) such az Tinogpora cordifblio sterm (Chavan ot al | 2014; hlshims at al | 2014}1 T malabarica
stem (Hedge et al., 2015), I sieensis stem (Chavan e al.| 211!14) &fphmrnmmp{{l.m oot (Ekpone et
al., 2018} Hnwe'iar the fat content of 5 pigrred mbers (ﬂ:%}m lower than other plamts in this faweily
The protein content of 5. prerrel tubers (8.01%) was closed to T cordjfolia stem (7.74%) (Alzhima et 2l
2014) and 5. jollpanum root {7.35%) (Ekpone et zl., 2018} The carbobkydrate content of 5 pisrrs? mabers
68.07% waz slightly lower than Sphenocentrum jollvarnon root (77.28%) (Elgpone ot 21, 2018}, and was
higher than Tirospora sp. (Chavan et al | 20147,

The aguecus extract of the mwbers of 5. plerrai was asseszsed for antifimes] activity using agar well
diffusion method by meazuring the diameter of growth inhibition zomes st differest concentrations. The
antifimesl activity iz presented im Table 2. The inhibition zone of 4. alftermarg was 11.75=] 5 pom whereas
A miper and 4. favuis were not inhibited by the extract st concenmration 12 mg'well 4 altermans
(1775070 mm) was more sensitive to the extract than 4 Meovws (12 3507 mm) ar concemtration 24
mgwell and 4 niper (3.87£052 mm) =t the same concenoation of the extract. Semwal et al (2009)
reported that the mbers of Srgphania glabra were found to be inhibitory for 4. siger, 4 fAceizares, P
citrarrume, M gyprennms, W camis, and T rufirum. Plants that are a3 rich source of bioactive compounds sach
as tannins terpenoids, saponins, alkaleids, and flavonoids are reported to have e vinro annfimeal propesties
{"EI'!.'EEI‘.IL 2009%. C istent with Eamu it and Kamcharoen (2018) repored that 5. pierrei tuber
cnmamsnlk.llnmndunm_ns However, the antifimesl activity of the extract depends an the comcentration
of exctract and strains of fungi.
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Table 2 Antifimgal activity (inhibition zons) of 5. pierrei fober exiract at various CoRC=TT2003

Inhibiticn zone in diamseter (mn)

Concentration of the extract

Fungal =trains

5 12 14
Azpergilins niger MDD D 867152
Arpereiiius favus MDD ™MD 125070
Altsrnaria altarnara ND 117515 775170

NIV mot detected,; Faluss are expreszed ar mears = stondard dinvdatios: (fr=3)

Antioxidant activity of the agueons exiract of 5 pisrrsl tubers was smdied fm vivo Im three
different radical maodsl: (ABTS, DEPH, =and FEAP). The scavensins affects of the exmact snd stamdand
{BHT and ascorbic acid) on the ABTS and DPPH radicals, respectively, were expressed as half mewimmem
imhibitory concentration {IC.) value ABTS, DPPH, and FEAP sssays are widely used o determine the
antioxidant capacity in plant extracts becausze of their sirmplicity, stabkility, and acouracy (Feddy et 2l 20100
The anticsddant activity of the exract was determined 2= seen in Table 3.

Table 3 Antioxidant activity of 5. pierrei nober extract

hiethods Standards Agueons extract
AETS asiay (0., pzml) EHT 08 1225 41 705 6a=11 41
DIPH assay (10, we'ml) Ascarkic acid 1.860.12 417 00+10.40
FRAP assay {umol Fe' /mg extract) - - 0.1720.02

Tha IC.,; valuoe of BHT and the extract were 10812 pgml. and 203 868 pz'ml. respectively. The
extract conld seem to be slow and low efficient scavengers of the ABTES™ radiczl In DPPH as=ayv, the
antioxidant activity was obtzined from ascorbic acid and the exract wath IC., valwes of 1.84 uEmL amd
41209 pzml., ru.pecmah The FRAP assay was uzed to evaluate the antioxidant properties of the extract
based om their ability to redoce ferric (T to ferrous (I0) (Akter et al. 2014). The antioxidant sctivisy of 0.17
umol Fe-'/mz exract was obtained from the FEAP sssay. The result of AETS, DFFH and FRAP sszays
showed that the extract was low effective on antioxidant activity. Thiz result might be due to the differences
in zolvent extraction leading to low antioxidant activity. In addition, Maczk snd Shebidi (2004) sugsested
that the polarity of the solvent illosoated 2 sizmificant role m incressing the solubility of phemolic
compounds. Srikons et al (2017) studied the differentizl zolvent extractions EJ.Eh.asmeﬂ:annl ethanol,
dichloromethane and hexane on anticcidant activity of the green seaweed LTva dwestmalic. They fonmd
that dichloromethane extract of L7 imfestimalin mmmzhghatmmmt} of the DPPH radiczl
followed by the ethanol, methanol, and bexana, respectivaly. Pratap et 2l (2013) reported that the agueons
axtract exhibited strong DPPH radiczl scavenging ability (IC,,, valae of 32.05 ug'ml) than the methanolic
axtract (IC., valee of PE7.51 pz'ml).

5. Conclusion

The resultz showed that the tubars of 5. pisrrsf comtained a moderate amount of protein, fat ash
carbohydrate cellulose, hamicelhilosa, and starch. The extract of 5 piserss tubars kas been showm to possass
antifimzal and snticccidant activities, whamprnmnlgd.b\'healﬂnheneﬁn Thus, it c=n be conchedad that the
presence of antifinsal and ansioocidant activities in tha agueouns extract from 5. pisvrsl tobers susgests that
the plant may be 3 source of bicactive compounds with smlt-bicectivity and material for fimctionsl food
developmeant.
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