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ey Suiadafmemiues auddu daquéé’ugﬂﬁmmﬂﬁﬁa E. coli wuinansanm
MnenisuldannsadudadeuvaiiFodinanld wiansafndduuagsndiatasisuniuea
Tngansatmandsududildffan weihdmereiihouarinlvufuideddonsanauas fuain
sggmuiansndudatesadnldians S. aureus wasilovndmeiideuddinanuiadoude
asanafindrufieiinuszansamlunsiugain navesnsindeudmesoasiugadn wui
lidanunsafuussansamnstudsld venanddslivinswenansiieengrddudadeuvadiGene
Tsaanansatavenvilndmdnluuasidortumdndslinanissudadefiay Ineldimadnaaiiawms
Fulasulasns i wuinniswenalsadadidudlusiemalialaiamstulasuilansiuaznis
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annsadudsmaivlaventorsaosin
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ABSTRACT

Textile is a major factor in human life in the apparel and also be used in many areas
especially in medical aspect such as gauze, surgical kits and sewing thread, so they need
to be in sterile conditions. But Thailand as the tropical country, this condition is suitable for
growing of microorganism. So the objective of this research is applying anti-bacterial
substances including crude extract from Gac with organic solvent, hexane and ethanol by
coated on the color printing textile from mangosteen and gum for enhancing the efficiency
of anti-microbial activity. Antibacterial activity was assessed by disc diffusion method against
two bacterial strains, Staphylococcus aureus and Escherichia coli, at the concentration of
300 mg/ml of extracts. The result showed that the hexane extract from arillus showed the
highest activity against Staphylococcus aureus follow by methanol extract from root,
hexane extract from leaf and methanol extract from stem respectively. In addition, the
antibacterial activity of fahk khao extracts against Escherichia coli, were observed from
methanol extracts of stem and root while the hexane extracts didn’t show activity against
this microorganism. However, the silk and cotton fabrics were color printed by mangosteen
and tamarin gum. The antibacterial result showed that only Staphylococcus aureus was
inhibited. For enhancing the efficiency of anti-microbial activity, antibacterial substances
were coated on the color printing textile from mangosteen and gum. The result showed no
antibacterial improvement of coated textile. Additionally, this study also separated an
antibacterial substant from left and arillus crude extract of Momordica Cochinchinensis
(Lour.) Spreng by gel filtration chromatography. The result shown fraction distillation from
gel filtration chromatography and antibacterial activity testing by agar disc diffusion method.
By comparing bacterial concentration with McFarland standard. We can separated crude
extract from left 16 fractions, and the 12" fraction can resist growing of Escherichia coli 12t
13" and 14" can resist growing of Staphylococcus aureus. And the crude extract from arillus

18 fractions, 11", 12" and 14™ can resist growing of both microorganisms.

Keywords : textile, antibacterial substance, gac, mangosteen, gel filtration chromatography
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2.1 wwiAn nqufindnauusziaulinsaunquizeiide
aAn

Uspndlnetuinfussmaiifianumainanenisiinmusioilseedlan uenaniiuiifiga
TUshen$nensmasssued wazaniuivieilnnuneuds dadinuaznaliffideidesluilandn
Fan laidrasiu idou g Sen a9 luussnwalifomn “den” Téfunisendedlidu 53
wisnaldl” (Queen of fruits) fednuuzianizvesHanafiindudesegfivadavama adeusngues
3% Wedlufifvnuin saviviueuiuisieseses wenflasdnalivinlalulanifieudeds

79AA (Mangosteen) fidon19inenmiansde Garcinia mangostana Linn. %JﬂagJﬂuwﬁ
Guttiferae $ann w3giulaldlufuiounnadn udfuvszaumsidufuviloivunse ey
pauaNysaigeaInsndutiuarssethléi Auifvnzaudensugniianaisiianingfionniadou
waztudy Ao fgangdeglurgag 2530 asmsadvauarilunnynaiaue SinnTegnannmig
alavaslsemelng

Wnd7
ANWUININOUAENS

FON19INY1ANE@NS A Momordica cochinchinensis (Lour.) Spreng wazi¥aWuLilnd
uansinsnululsaznia f9llAe RINUAULLI A18LY1 AALN (UATSITELN) AnaTe (Unn1id) dned
(nAwile) nA-Wie (Newises - wigesaaw) find1d (Menane) (gs17ng, 2550) Ainddnedluana
Cucurbitaceae funnilalutautol@enyiuoanidesld wu Ussinaiu win lne a1 dsnauna
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WAy wagiautud Wiy nuiigeiatuniusemadeauiy neyniieauiuaiusuunileadan
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wieldusenauems dindrudunsdssianauan Iawudunndesdilereuwmaes dileinie wuy
.24 v o = a N & & xY < a o = v £
Weniumas dnwasiiveuadidadngnszaigegnily luiluluifersuila vsesuld adelulng
AunIawnTuUsTINN 6-15 wuiuns seulundninaniduuan 3-5 uan  sanneNUSIIUTRR
senindly visewenlu lngeandeasnen dnwvazadienendds rendnamaes dnduaengdly 5 ndu
ponfiflefivuimannit  waveiindfizusanans wunwudny egseuna  Jawageuildiduiey
wides Fuasgylatedlaglifagnuan Wenagniduwas nagnldiiaiuszunn 20 Tu awnsaiuralaunn
fia 30-60 waanunsnveeiuslagldwdnriousnsinUgnla Tuiuiiguin Wesnniluldionfereudia
ABIN1TUININ SUBBNABNMAIIINNTUANUTENM 2-3 Wau (Tuniu ynezUsedns, 2542; auns,
2546)
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whn  uiv Huzang Thgaden 3adang (@uws gieniiu, 2546) uenaniasataainudngsing
\finuszAnsnmueantsnevaueselsa Saldfinsimuniasatnanilnduduemsadilunan
sion (Xiao et al,, 2009) Weruudniindnaunsdilalatugadumslunguunlsiiuannninnnninin
waznaliififualsfiugeszann 10 v anslalatuisdnduasiuunSaidondusuyadaszq
Pgifiugiduiulisene uazanmiuidswesnsiislsanaeaidentinla lsauziSeiengnmn uzis
Uan wazuzi5anszmiza1ms (Aoki et al,, 2002; Ishida et al., 2004; Xiao 2007)

Na LﬁamaqwaﬁﬁﬁLLmsuaqﬁﬂSﬁnﬁLmisﬂqﬂﬂdwalﬁﬂjﬁﬂﬁu (Vuong et al., 2005) dnlwusgneou
013 Wlesnnsamiidofindm wilouuzazne Fnmianiudssmulaenmstanainudedulan
SuRufut N viselduns (g579ine, 2550)

W asatannluiindmaunsadudimsassaivlaventesdineliiaelsanain 4 vwin Ao T,
rubrum, T.mentagrophytes, M. gypseum Wag E. fl occosum (UINTITIN @RSNING LAy UITEY
fusiy, 2550) wenanissanansaldsuiie uily uAsniay Hrnee uAvaauln wifiy wuasaiudn
soe wazldiluems el (gsn9ind, 2550)

s Hassnaadun1suinusie aunide g Iassuuunuusan duiiy wily uidniau il
VI winwnuuasauinses wagliduomns nns (auns 9Reiiu, 2546)
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Usgleyianansddyiiegly wWasndinn Ao unuluwazuasulnu arsusulnudorsduasiueyya

= =

9a5¢ (antioxidants) 393n15A
nuuansiueyyadasziuse (potent antioxidants) nuldannluidendsnn  waviinavesnisfinw
gnslunisiueyyadaselnedT ORAC (Oxygen Radical Absorbance Capacity) Brunswick

Laboratories ¥in1siUseuiisuseninadmaliiduguazdinn wuii daedignslunisiveyyadasy

SS9 v o2 = ¢ g = o
nwnunenvliutalselevivesansusulnuniludiondinn wwy

11NN71 LATE FIALUDTI UQLUT3 Viufiu eyyadase (free radicals) Lﬁu‘[maqaﬁﬁmﬁﬁumﬂ
N3¥UIUN5gNLY (chain reaction) veeUfiseneendintu (oxidation) fuintunteluane K
fameiafommisiestunislauiaisainoyyadasy Inedefisenieadstudiedosiuauies Ae
sTUUMBUABBNTUALY (antioxidants) og1dlsAmuAzivTINAeyyadasEilinAunIIsEUULeR
oonduauriazdnnsld anfnnneiaientu (oxidative stress) neliAnnaidesawad uazmshans
wad duduanng vean1sun (aging) warguusslufanisiAnlsadeldifudineg Wunsnszduliie
nfuazaslunasmdenilugnnzidudeniiu lsafertundiAuiu (autoimmune disease) TalUis
Tsuzids (cancen Wudu nonaniddmuiasafanidoniinni aunsodumsiiydulaves
Foswarld uavanonauilalaensdudinsduaszamasamunaufudy (PGE2) Fuduay
P8INTAANTLUIUNITTNAUAIY 1u n15Uandniay nduile wardeasuaulnuanunsavinle
Usinahanalunszuadenvesdiiluummuried Il @lug) anas Teenaandunalniusulnusiilif
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Jodufivayulnsifassmnaamannasuasiauamstavuinis Tae Burke uazALE (2005)
wuindedoduludunsesiindiflualsfiuosgeUszana 497154 fadndudensuilobe waxd
Aemualdfinsindedoduastiimautudn Bendr “xoi gac”’ Wellidunutsemu dwsulvidn
auurasulsznudadonulunal 30 Ju nulUsuiaveasiuea (retinol) dan wagsiunualsiiu
(alpha- and beta carotenes) waglalalu (lycopene) 1un3mm§amﬁuq&§u (Vuong et al., 2002)
wonnisedinmsnenunuiiinalaletulufindmivinugs Wewlsudsutufismatssin (Ui
2.1) (West and Poortvliet, 1993)
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fintruduiivfigaumeasddniidonsaugitarsinlaniaea (phytochemicals) lagianizansla
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a13annnae75 Agar well diffusion method wag Agar dilution method wan1sAn¥INUINEITARALU
Andrafiatndreionion llarursadudinisiasyveswunilide (Staphylococcus aureus,
Streptococcus pyogenes Wag Escherichia coli) LLazL%jai 1 (Candida albicans, Aspergillus flavus,
Trichophyton rubrum, Trichophyton mentagrophytes,Microsporum gypseum, Epidermophyton
1 occosum) Wdlumsnaaeuls dransatnanumueausiiannsaduds mswSyuesuundise
3 9iln wazides C. albicans waz A. fl avus wrannsadudanisaiaveadesinelsanainiia 4 wiln
19 (T. rubrum, T.mentagrophytes, M. gypseum, E. fl occosum, MIC= 78.125-312.5 mg/ml_ zone
size 12.2+2.1 mm -15.0+ 0.5 mm) vaslansafndeioniues uasefinesdiandudanisiasyves
wuAfiSeuilaunsuuan (S. aureus, S. pyogenes) waziasinelsanainii 4 wia neflqnssuden
(MIC= 156.250 — 312.5 mg/mL: zone size 12.0+0.5- 24.0+1.5 mm) And1quiF1unuaiide
(MIC=625.0 mg/mL: zone size 12.0+0.5 -14.0+0.5 mm) yonani C. Xiao, G. Bao k@ S.Hu
(2009) lavihn1sns@nwnavesansannaniindiludiuveaudasenisnevausvesssuugiAuiu
Tsaluld wanisAnvimuinansadeiinadessuugiduiuveawadlula indszansnmveanis
novauassiolsn IeladinisWauiiasadnainilindaundueimsiasy wu Weaduiu Nantachit
wagAMy (2009) wudn ansainaniindninasenisnevausiiauiu lnenisdeasanadiluluny
naaes Anldludesirnny (SO 0.5 Zadnsu niuluian 4 Ju nanisnaassnuinlugesuinmy
aeaINNsARaNTannaIniind 1 lumuanulasnduuasnansenuvegilauiuselsa Tuuuuniuay
wuvldund defuuanddiidiuinlunsnvansataaniauasieely Wedszdudnoninluns
Ufupanmsiniadaniearsataudailude’ wu ansunsuarf Wudu venininuideludsamaiu
wuilUsiuandedanuausadusyyadaszuas iuuszdvsnwnsihauveasadiulunaen
yaaes iWeindudiunisveagrinedinmveaudaiintn fedranamndemeninoyyadasziad
qwéﬂaaﬁuum%q am'ﬁa‘ﬁ’aimlizmmjﬂuﬁé’ﬂiwamudﬂﬂsﬁumﬂmiaﬁ@ﬁwaﬂwaﬁﬂsﬁnﬁug’amiLfﬂ%ﬁuj
vosnounzsid ldnglunyveass lnenisuivensvesviaeniionsouiouLls Az yZaon 1Tk UL,
YoAUTARNLLSIAINAT Iuﬁaamaaaﬁwaﬁmmaﬁﬂﬂnﬁugamm%mﬂmL%aémL%ﬁULL@gmL%&ﬁﬂéﬂu@j
Tngmailiwaduen fanAdeluresmingdoufinaieafvassmanuosudaiind1n wulusfuid
gusdudinisiaiyvendeiorleienduasduduvaduriiianandvnslulssinelneudy
(http://www.sc.ma hidol.ac.th/tha/research/ patent.htm dudwuiufl 5 fueneu 2555)

MMsAnuIefinanudidaiy suhiindndemefimdasuinisuasmnandsinege
Tnoiidoyanisnwiamzesduszneumaniinazqvisiueyyadaszvomaiintn Usznause 1Wien
LﬁaLLazLﬁaﬁmmé‘m uAgsuansAnwIUTsuisuquisiueyyadass gristudueulonlvisdiua  qus
Frunuafide uarUiinamsiuoauazUiinadmiuiifedestumsdnueyyadassiinelmaniases
routy Aeinfufuayiniiiud sewisansatameruannly wa drdunassinvesiindn uenainann
nauIdeinanoonuLdungunaniasivnsiagunnsAnyiaunEnSasinedai wayulnsainin
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3.1 NSLATHNADENALNITANAGITFTIUYIA
luBeniean luan ddu nauazsnvesiindnn drethlazenn suusiedl 50 °C uazumdu

wiazidon nsataverulaedaeaulnsnauiudiniazats vinsus wasuenoiasatauaznin
ponaniu aniuthlusuimeivinazanseenauldasatau
3.2 ManadaugusRuLUATiSsvasaTataanfivayulws

3.2.1 WenuaiiSeildlunisveaey

{0 Escherichia coli, Wag Staphylococcus aureus.

322 MVAdeUaYsELLUATISY F1835 Agar diffusion method

thansafnlunedeugrssmudeuuaiiSouwnsuuin wazunsuau lngldanudutuventds v
nadelalatventouvafiFerimindedly 1 fu Beadoldluewns thlvinedesfionmnd uazioa
funngay winideuideasantundsvuemniuds udrihdegvarsatnayulnsaaududy
F199 MIAUUNTEANMNTEIUTIANINLTD UEIUHLNTEAATRsRINa UL B aLUATIS BT
wioal i ey anduiiluduiiguvgdl weznarfuengan udrinduringudnansves inhibitory
zone Tiiind
3.3 nsthansananeangnsandeuuuitiun

thansafanauvadeundiilufuivudidulessaumadeniosiuiisnludAudadiniy
Fananaanvhasugrsduwuaiise
3.4 nsugnansesngMsaLLUATISedrenaduTAsIN TNNT W

hdwafaneuiifnasuideuuaiiSonuenddudiuseredilasunlnnsmiaindutiu

AzLNINTULYINAD U NI ULUATIIEBNTOUNTAITUADY 3.2.2



un 4
NAN15IY

4.1 ANWUSNINIBATNVBIENTENANIUNNT12

Snwnizvosansatnanenwuiildansindadiimaseulauasimiodu asatadildansidud
Snwalunsdinadeud ady arsataiildanluiifdenduwasmiodusavansadaildand odd
Jundeviiiy éfegﬂﬁ 4.1

(n) Gi)) (M) (@)

=

5UN 4.1 dnwaiznnaneninvesansanaianiaanieniey
(n) 510 (@) aeiu (0) luuaz (3) WBeviuwdn

[

SNYULVDIATANAINNUMUDS @sananlnainsindduiinasuwaakasuilendy @sannain
dau Tauenalvsl wileleasannmAsudnaieu arsannaintuiidreudnaden wileindeansans
NN wagansannnge ddumnauntesndy WeasAeutaviuindiansaindu fegun 4.2

(n) @) (A) (4)
5UN 4.2 fnuaenanignnvesansanaianinaniumiuea
(n) 370 (@) d1du (Wluua ) Weruiwan



ansafndlddanmiiuididnunedisfuauuuy fo arsmier 1 uasss faansusznou
wnfiiidnuas fuitudihiuszasauegfinaviodonvosiindudiunn druasusenouiid
dnwazmenenidulesiu Wuasszneudman Tu A wagguiu Afhaz nulusn du uas
Tu vesfiy (@0, 2541) wardnuwagymanmenniduss Wuamsuszneusmanlusiunazinnna wuld
ludiurassnuazaduesity (Weula, 2541)
4.2 msvedaugENsius L tauUATSouNTIUINKAZUNTUAY

thansatnainsn aviu Tuwazdeiindmiadaliwazasatnainaailiainanuidevesguan
Lagdas (2550) Nadadelsnisulaziumuoainazalefie DMSO anmidudu 300 fadniude
fiadans veaU3ann 10 lulasdng asuunszaunsesvuiadusiiguinans 6 faduns Mnsuue1ms
wls Nutrient Agar Ssfiideuuafife . aureus (Wnsuuan) uag E. coli (unsuau) eguuiaudaiiluuy
24 #ilas SrusuFmmstiudauueiiGelivansmageu il

4.2.1 wauiududade s. aureus nansaaiindnRiaiadsEnTULAzIITLDS

asatnain 9 @y wa Tuilndn uasderudafiaiafmesniou wagsumueaiiiinase
nsfudadouuaiiis wuhansatnaindidu lu uandoruudafiadadeeneuiqnisudude s
aureus Faansafinniefusinaunsneengrdtududeldifian sesaunfeasatnunly dsui
4.3 FaapandesunuAdeuns wsasIn Aveyns (2518) LAy VINTITIAULAYUIIEN (2550) Anudnans
afnnluiindnfiadaseeneumunsoiudutewuaiide S. aurues I

dauasatafiatniemmues nuhdusnnwardduionssudude s. aureus Tnsdusn
qvissudiiian figufl 4.4 uaraneAtevesusnmssaimasusses (2550) wiagnudilufindmidtadn
Fesnuigrddudusasataluiindanumiuealifiqns dudatenuaiide S. aurues Fafln
A0AAARINUAUNANITNAADY

ANMAIELENLYU



U 4.4 YssAvsnmnissudado S.aureus vasansataain 11 iy wa lukasBoruiubn
afameIIuea

4.2.2 wauiun1siudada E coli mmnansadaneuiindafiafndeisnisuuazismiuea

a3ainan 510 a1y wa Tuiindnuasdevuideiiadafeioniou uaziumiueaiidnanenis

fugaueuuniise £ coli nulasaiafiaiameieniou lilignsdudueiuailiSeagui 4.5 dauans

ananainaINuNILea nuiiduwazrsniindnaiuisaeengnsdudld lasdruaiauiindioengmd

fudadoldffian feguil 4.6 Falaeludeuuaiise £ coli HunuafiBounsuauasdiboriudunen
onseuntusadly Wevuiifutulutuinngs 11 - 22 Weddusvesiminuiesnineadidortu
Fuuenilazhwinfiaflowedostuasaiiuaziouleinnneuenilidluhameadiaiuund Ge
unsuavIsgnyhanslfenniiveswuaiSeunsuuan (uadnwal, 2541) aeandesiuiunanismaass

! v A Q‘QI 3 a A Y ! a A R
NUINANTEANAUGNIYULILUAVILIYNTHUIN (S. aureus) lasninuumiiseunsuau (E. coli)

AELTNLYU
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JUN 4.6 UssAvanmnisdudaie E.coli veansaingin 510 a1su wa luwazideriumananie
MEYLNIUDR

A o a Y awv H £ a s o A
Wedmegeudameilaannuideveniin ga5saans,afned unudu (2556) MnszuIuNIs

fuiAefuLazdIINUaaNdann 111N15UTEIEUNITATUATNYDIFMBLTIAMAIN AULINTFIY

1Y

NAR

NAAMNTTULAUN 29 71U 10 F198719 wandliiusIn1g9n 4.1

A15199 4.1 WaN1SUTELIUNISANULLD S.aureus Yo9aINBNILNUNAEDU

Zanefildnagou yaunsiuds @adiuns)

1 fhihefuifuuSudsmnaungdlne 3% 1.17 £ 0.29
2. ﬁwﬂwﬂmﬁﬁmﬂ%’uﬂqqmwﬂgqr;J%"a 6% 0.67 + 0.58
3. iU Sugamnaunganss 5% 117 + 1.04
4. flvnufiuiiuuSuusamaungalng 5% 0.50 + 0.50
5. BN IALRUAN LN UANNIANITAT 5% LANNTA 1.83 + 0.29
6. KN AURUAA LT UAUNIINITAT 5% LRULUE 0.17 + 0.29
7. BENERUATLINTUANNIINNTAT 5% LRsLUE 0.33 + 0.58
8. Fluufunisuansuand 5% Lunse 0

9. FlwuRnsiium3uend 5% Wuwua 0

10. FriheRusiiuauond 5% Wunse 0.67 + 0.58
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Mnnansnaaefiuandlumed 1 azfiuldindiedned 1. dihefusifuuiudgensungs
Ine 3%, 2. ﬁwE]wﬁuﬁﬁ’uﬂ%’wqamwﬂgm%’q 6%, 3. ﬁﬂwﬁmﬁﬁuﬂ%’uﬂmwuﬂqqN%"ﬂ 5%, 5. N
TvafanivhiEufiumanisi 5% iunsa uag 10. fihefinifuafuend 5% unsa fuszansnmlu
NM3FIugaTNANNNIRTFIUATNIAARUAMBLEN 29 13UsziunTFIugaTwYesAIne 1Tenmnw
\esandfifuviasuudmeifudandeniegadanunsnesngridugadnldmudoyaainanitu
fimungnanvnssuaame, 2556 Jawaditinnauansiisiuinaniinmsidudaindensnaluuunalsl
Wi (i WATHANIA, 2556) widwed 1 way 3 fiwan1seulnalAesiuiosnainaiinvesiud
ondwmalidmed 1 Salvsnaddosnidmed 3 sengussuidelditu Inedmed 9 waz 10 7l
pongvsdugatn osnnUinaesdouasuaiiduluuinafiinnnignsdunngninisede ud
fauvivos thih wATEANIA, 2556 wenanEnUIAmens 10 %ﬁm%ﬁaﬁulﬂaaﬂqwéiumiﬁmL%a E.coli

uenaniiflevdmedidendfinanunadoudearsaiaanindfldnunisfunalunis
fudaderatwisansriinordomanasiflidoudumsataneuisdiansfioongrssudatogatn
oglupanduduiion
4.4 nMsuenasaneaisuduInasaianeuindadlsmaliaaiamsdulasunlansi

Mnnuitereunimuhasataveudnlusandoriuudafiatadsnmueaiquidudae
WUATISY (g9791 wavdAT1, 2555; WYSY, 2555) Faansanane usinanuwenmemalianailawmns
Fulasulasna il faviavaneildlunisvzio dhdewmiuea (1:1 Tadans/Aaddns) lunisviues
flawnstulasanlasns#iiinainnsil Ae lwiiand G-100 (Sephadex G-100) flaguit 4.7 Taeifuansd
QNYLRONIINARANUNN 5 1adanNT AuaT¥zeanimunneaul (Migudunmsuenaisazaty  lUsue
aleulalasium) lnsamnsanenddudiuvesansataneuiindnanluld 16 drviudiu (U7 4.8)
wazusndFuduvesansataveuiindndrndeviuiudals 18 drdiudn (Uil 4.9) thansusiazdidy
d1u (Fraction) suimeauldiines 0.5 faddns Mntuhasutazdiudnlunageunnuaansoly
nsfudsmadulavendeuuniize

sUN 4.7 lasunlansvilamedudlunisuenaisuseneuvesansaiaveuiindn
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A 4.8 arsaneaisuanaInalsanareuintaluluRtensemedalalawstulasuilasnsii
AeudIun 1-16

JUN 4.9 asadpadudunnansataveuiindidudeiuuaniuendemadanailamsdulasin
Insnslandudiud 1-18

4.4.1 mavadaugvisnmstudatauuaiiGeunsuuanuazunsuau

thansafinaduduiildands 4.2 venamsadees 5 lulasins asuunszmunsesUsmainide
PAduEIALSNas 6 Tadiums auesu 15 lalasdns nswuemaudifideuuaiide £ coli was S
aureus fnesly udahluvuflgamgd 37 sswnwaidea Huna 16-18 $2lus Junaudammstiuds
o Tnantsvnaeussl

4.4.1.1 wamsusadia E. coli vasansafingiduday

asataddudnlusazdeiindnitatadmeumueaiifnadensiudadonuaiiie wut
asannandudiud 12 anansanmalu uazansatnaiudIudl 11, 12 way 13 9nansatadiuie
FumdnannsodudadouvafiForiadls Insansatnifuduanasatadiluazinnuannsoly
nsudadeldfnindiudun lnsdunnanuuiavesadsslsuiiniiendt wanismaassuansds 3Ud
4.10

o E. coli \udouuafiFogusneuss unsuaviinelsanssimeilaanssdniau neladniau
15939192339 Lsnomsiluiiy (Uudu widnwal uazien (2532) na1ain enlelusvasnendu
(Ciprofloxacin) eengvisudueaduuaiise £ coli Saarlududansasna DNA Tnsenlalusnaenedu
Hueniidida nmamaveaesansatadidudnildainly (Fraction 12) wasdovuwdn (Fraction 11,
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[ [ (%
o v o A =

12 wag 13) Nafameuniusaduduasnid auisadududanuaiisesananils d9a1ainunasl
N1300NOVBLYUAINUIAINGT?

Negative control

Positive control

(n) ()
JUN 4.10 Ham3dudade £ coli vesansanaadudi (n) ansanadwivdunlaainlu () arsaria
anudunlianEeRuan

4.4.1.2 nanstiudadie S. aureus vasansERREGUEIY

Lﬁaﬁwmsmaauqmémﬁé’ué'?u%}a S. aureus wesANsARAAIRUAILNUIN arsaRadFUAILT
12, 13 way 14 mnansanndiuly wavansadmsisudud 11, 12 uay 13 mﬂmsaﬁ@dam?jaﬁmuﬁ@
G'Tag‘dﬁ 4.11 wuiransadudutouuaiiderdnild 9nnismeasstiiuinansafndisudiuainans
afindulufgisudadeldfninansaindduduanidevimdn

o 5. aureus Wudsuupiidorelsaiinulgueslulsmeua wu Isavanuin Tsedndonia
Aot 1 Tudu DAwsd waztonde (2552) na1nin ewaulasiodu (Vancomycin) 1us1ujTaugi
anunsodnwlsaiAnndewuaiiiedananld Tnsswulasfeduluilésnulsaiiinainide
wuaiFeunsuuin uandunguansiidd aenrdestunansmaaomuitansatnidudiuiiatndo
mueafuansiiidruiusennsadudadewuaiisels



(n)

N \:1
N

0N

(m) )

JUT 4.11 wan1sdudade S. aureus Yosansatnadiud (n), (v) ansadndduduilaan

Tu (m), (1) ansafindrduduildanderuuin
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unil 5
agunan1sIdeuazdaLauaLuE

5.1 #3UNAN133Y

nsafnansafnne1uainsn didu Tuilnd1n uasiBeviudn sedisnisudgeiuii
AYANLENIULAZINNILEE WUIESANANEIURINaT Sdnwaenanmen mfiuanaisiufie a1smie)
ity uasfune faRumnenaiy e Bdhmauy Bima ABeudy warddy Ay

Woiasannneulunaga g ugudoluailsswNTUUINLASLNTUAUNUIIGNTTUE

al

wuaili3s Saureus ansafinniberuudaiiatnieeneuiignisudifian sesasunfe sinfiladn
feumuea luflatafeenioy dduiiatadewnuea audiu dugrssudutowuaiie E.coli
wuansatanenullannsadudadouuaiiSesnanls uransataddusazsniiatademmn-
uea ansndudsld neansataanddusussliiian
nnmvadeudmendonsediudeniinauariuuyunlunisdugadn S.aureus uag E.coli
WU Inaansadudslduaide S.aureus wasdleuadoussasataainluiingn wuildls
Lﬁummmmsalumié’ué’?at,%aaga%w
wansuenansataveuiindndnluiesdouudaiatamennuealasliinaiamaiiams
Fulasuilasnsil amnsansnatsannainuauvesalsanaveivdululd 16 ardudiu nuanaisu
duit 12 anansadusenisiivlnveade E.coli srdudud 12, 13 way 14 anunsadudanisiaulnves
Ao S.aureus uaznenansatnasuduvesansataveudLiold 18 ddudu wuddudIui 11,
12 uay 13 awnsadudinsiulavende £.coli aaduand 11, 12 way 13 ansadudfinmsivlnves
L%@ S.aureus
5.2 daLauDLUL
Tuntsnaassiinuiinisdoudaniudeniiananunsadudsldudiide s.aureus uagnisiiia
Auaunsalumsiuiaiedvaisataiindaldaunsafinanuansald eradlesainaisade
fanannduasneuanududuresasiuatnenaaye Semsfiumnuduturesansatin wsem
arsatmansTsnvAsdunliuy lnsnuanissudadevesiinddueauiluldmagisguam
idesanlsidududioddluanututug
5.3 HANAR
HaURARLATIARNlATINTIRY
Foidoq : Anti-pathogenic Activity of Momordica Cochinchinesis (Lour.) Spreng by Hexane
Extraction
MIETNUUTEYN : The 5™ AUN/SEED-Net Regional Conference on Biotechnology, Bandung,
Indonesia, January 23"-24™ 2013.
Impact Factor : -
A0ULNISANUN : Published
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F1891UNTEY
1UlATINNTILUUUIMSIUATY 2557A10803027 Fayayawdl 96/2557
1A5en1539gUssaneuyszanaiiusglaanntuaanyuiguia (Suuszanaupuay)

Usganauussana w.e. 2557

UNID

NYIRYYINI

UYL NALAT. QA AzRdRTiY

31891 AWATUN 1 gareu WA, 2556 Ba3uN 31 UNTIAN WA, 2559

Srggailiung 2 U 3 ey AsEiun 1 fanau w.e. 2556 893U 31 unsiAu w.A. 2559

5195
Srunuduiilasu
0l 1 (50%) 188,500 um e AuAuS ne. 2557
0Tl 2 (40%) 150,800 U e Awneu we. 2557
90l 3 (10%) 37,700 um e NS A, 2559
394 377,000 U
518918
51805 suUszanauiinels sulszanauiilénde | SuouRuaandeniu
1. ANMDULNUY - - -
2. AN 180,000 180,000 0
3. A1YER) 107,000 107,008.2 0
4. Anleaoe 43,000 43,043.1 0
5. ARSI - - -
6. A1y 9 (Wan
szyudedon)
- asnsyUlag 3,000 3,891
- {UANYUNTIVY 37,000 37,000
YOIUUINYIRY
394 370,000 370,942.3 0

NA.AT.0100F0 AYedaviY
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Abstract: Momordica cochinchinensis (Lour.) Spreng or Gac is Thai medicinal plants wildly use as
food and relief therapy such as inflammation, swelling, eczema, ringworm sores, bruises,
hemorrhoids cure diarrhea, rashes and skin infections, etc. The hexane extracts of root, stem, fruit and
leaf of M. cochinchinensis were performed by maceration method for primarily screen of anti-
bacterial activity. The concentration of 100 mg/ml of hexane extracts against four pathogenic
bacterial strains including Staphylococcus aureus, Enterococcus faecalis, Escherichia coli and
Acinetobacter baumannii were tested by using the disk-agar diffusion method. The stem crude extract
exhibited inhibition zones against all four bacterial strains with 7.0+0.5, 8.1+0.5, 8.1+0.5 and 8.2+0.5
mm respectively while the extracts of root and leaf showed the resistant activity only on
Staphylococcus aureus, Enteroccus faecalis and Acinetobacter baumanni with the inhibition zone of
6.5+0.5 to 8.8£0.5 mm in which the activity of root extract presented bigger clear zone than leaf
extract. Fascinatingly, the fruit extract showed anti bacterial activity against Enterococcus faecalis
only with the inhibition zone of 8.0+0.5 mm. This result may useful for drug development of
Southeast Asia herb in the future.

Keywords: Momordica cochinchinensis; hexane; crude extract; antibacterial activity; agar diffusion
test.

Introduction: Momordica cochinchinensis (Lour.) Spreng or Gac while in Thailand known as “Fak
Khaao”, is typical plan in Southeast Asia including Thailand. It belongs to the melon family
(Cucurbitaceae) [1]. This plant was reported as the medicinal plan which native using as food and
medicinal treatment such as, swelling, eczema, ringworm sores, bruises, hemorrhoids cure diarrhea,
rashes and skin infections, etc [2,3]. It has been reported that Fak Khaao has very high lycopene and
carotenoid content compare to other fruit such as tomato, papaya, rosehip etc. [4,5]. Because of the
abundant high quantity of lycopene and carotenoid in Fak Khaao fruit (from the seed membrane (seed
pulp or aril) of the ripe fruit), it has been continually research of the effective of these nutrition on
blindness in children. In Vietnamese preschool children, they were given “Xoi Gac” (rice mixed with
Gac seed membrane or red rice) for 30 days. It is showed significantly improved plasma levels of
retinol, alpha- and betacarotenes, and lycopene in these pre-school children [6]. However, other
nutritional compound are highly identified in Fak Khaao such as vitamin E [7,8], fatty acid [8,9].
However, most researches related to Fak Khaao, were focused on the nutritional composition but
rarely found the information on clinical research or disease treatment. Whereas, the traditional use of
Fak Khaao has also been reported for infectious diseases treatment as mention earlier, the scientific
study of the treatment is still poor information. To earn more understanding of diseases treatment
caused by photogenic bacteria using Fak Khaao, we focused on anti-bacterial activity of different
tissues of Fak Khaao including root, stem, fruit and leaf to future develop as an antibiotic use for
medicinal treatment.

Materials and Methods:



The 5t» AUN/SEED-Net Regional Conference on Biotechnology
January 23rd-24th 2013

Plant Material: The plant materials used in the study consisted of root, stem, fruit and leaf of M.
cochinchinensis which collected from Chonburi and Songkhla provinces of Thailand.

Bacterial Strains and Culture Medium: Pathogenic bacteria which were used in this study, was
supported by Department of Microbiology, Prince of Songkla University, Thailand including
Staphylococcus aureus, Enterococcus faecalis, Escherichia coli and Acinetobacter baumannii. These
strains were cultured in Nutrient medium for propagation and anti-bacterial assay.

Preparation of Crude Extracts: The medicinal herbs, Fak Khaao ; root, stem, fruit and leaf used in
this study were dried in Hot air oven at 75°C then shopped in small pieces and grounded. The 503.20,
500.34, 538.23 g of dried root, stem and fruit and 210.03 g of dried leaf were extracted by maceration
in 3 litters of hexane solvent with the mixing everyday 3 times a day for 7 days. The extracts were
filtered using 3 layers of filter cloth. The solvent was then removed under reduced pressure in a rotary
evaporator at 65°C and the extracts were completely evaporated to dryness at 70°C in water bath for
15 hrs to get constant weight. All dried crude extracts were stored at 4°C until required for testing.
The extracts were dissolved in DMSO before use [10,11].

Preparation of bacteria and agar plates: Nutrient broth and agar was prepared in the usual fashion
by autoclaving, and nutrient agar was plated into Petri dishes allowed the agar began to set.
Bacterial glycerol stocks of Staphylococcus aureus, Enterococcus faecalis, Escherichia coli and
Acinetobacter baumannii, were plated on ice to allow the defrost cell. The 10 W of stock cells was
streaked on nutrient agar and incubate at 37°C overnight to get single colony.

Screening of Antibacterial Activity by the Agar Diffusion Method: The disk-agar method which
was modified following the method standardized by the National Committee for Clinical Laboratory
Standards [12], was used for antibacterial assay of four different hexane extracts of root, stem, fruit
and leaf of Fak Khaao. The 2-3 single colonies of each bacterial strain were inoculated in 5 ml
nutrient broth then incubated at 37°C for 3 hrs. Each cell culture was diluted with sterile 0.85% NacCl
to get the cell concentration of 10° cell/ml and 500 pl of diluted cultures was spread over the
surface of nutrient agar. Six mm-diameter paper discs were bored in the agar plates and 5 pl of each
herbal extract reconstituted in DMSO to a concentration of 100 pg/ml was dispensed into the discs.
Antibacterial activity was evaluated after incubation at 37°C overnight by measuring diameters of
inhibition zone. DMSO and hexane were served as negative controls. Each test was performed
triplicate for statistic evaluation.

Results and Discussion

Extraction efficiency of hexane: The dried weight of crude hexane extracts of root, stem, fruit and
leaf of M. cochinchinensis (Lour.) Spreng were quantified at the constant weight after completely
solvent evaporating. The result showed that from 503.20, 500.34, 538.23 and 210.03 g of dried root,
stem, fruit and leaf, only 2.03, 2.05, 19.53 and 1.98 g of dried crude extract were gathered (figure 1).
The productivity of hexane extraction was calculated. It showed only 0.40, 0.40, 3.62 and 0.94
percentages of extraction products of dried root, stem, fruit and leaf respectively (table 1).

Antibacterial activity: The total of 5 ng of hexane crude extracts on each paper disc were tested for
antibacterial activity. The results exhibited that stem crude extract inhibited all four bacterial strains
including S. aureus, E. faecalis, E. coli and A.baumannii with inhibition zones of 7.0+0.5, 8.1+0.5,
8.1+0.5 and 8.2+0.5 mm respectively while the extracts of root and leaf showed the inhibitory zone
only on S. aureus, E. faecalis and A. baumanni with 6.8+0.5, 8.8+0.5, 8.3+0.5 and 6.5+0.5, 7.0+0.5,
6.7+0.5 mm in which the activity of root extract presented bigger clear zone than leaf extract (figure
2). Interestingly, the hexane extracts of root and leaf had no activity on E. coli. Similar observation
was reported by Sutabhaha and Khantawa (2011) [13] on hexane extract of Fak Khaao leaf, they
found that anti-bacterial activity was observed against S. aureus with MIC value of 625.0 mg/ml and
no activity was found against E. coli. Fascinatingly, the fruit extract showed anti-bacterial activity
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against only E. faecalis with the inhibition zone of 8.0+0.5 mm (figure 2). This result was the first
report of anti-bacterial activity on different tissues from M. cochinchinensis.
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Figure 1. The dry weight determination of crude extracts of of root, stem, fruit and leaf of M.
cochinchinensis (Lour.) Spreng

Table 1. The efficiency of the hexane extraction of different tissues of M. cochinchinensis (Lour.)

Spren
Comporr)lentg Dry weight (g) Dried crude extract (g)  Extraction efficiency (%)
Root 503.20 2.03 0.40
Stem 500.34 2.05 0.40
Fruit 538.23 19.53 3.62
Leaf 210.03 1.98 0.94

However, most researches on M. cochinchinensis were focused on the nutritional values or
antioxidant activity of M. cochinchinensis fruit. Lately, Kubola and Siriamornpun (2011) [14]
reported the phytochemicals and antioxidant activity of different fruit fractions (peel, pulp, aril and
seed) of Thai gac. They found that the aril had the highest contents for both lycopene and beta-
carotene while peel (yellow) contained the highest amount of lutein in which lycopene, beta-carotene
and lutein are grouped in phytochemicals and antioxidant activity was found in all fractions. Also, the
anti-inflammatory and free radical scavenging activities of M. cochinchinensis seed extract, common
name (“Bolengguazi”’) in the Tibetan medicine, was presented [15]. Their study supports the claims
by the traditional Tibetan medicine practitioners about the use of M. cochinchinensis seeds in
inflammatory diseases, such as “Chiba”. Combine with our results, it is strongly supported that many
tissues compost of root, stem, fruit and leaf of M. cochinchinensis can significantly use for medicinal
treatment maintaining the Asian traditional use and also promoting for world wide use. For traditional
use, M. cochinchinensis was reported as the medicinal plan for treatment some symptoms such as
swelling, eczema, ringworm sores, bruises, hemorrhoids cure diarrhea, rashes and skin infections as
mention earlier [2,3]. Significantly, our result showed the supporting of traditional use such as
diarrhea which cause by some bacteria infection such as E. coli or E. faecalis. The results showed that
stem extract has shown the antibacterial activity against E. coli while all extracts showed antibacterial
activity against E. faecalis. As well as the treatment of skin infections which cause by S. aureus, our
result revealed that stem, root and leaf extracts showed antibacterial activity against this type of
bacteria. Importantly, the stem, root and leaf extracts of this plant presented antibacterial activity
against A.baumannii which is drug resistant bacterial strain in hospital. It will be very practical for
future application for this treatment. Hopefully, this research maybe useful for drug development
from Momordica cochinchinensis (Lour.) Spreng in the future.
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Figure 2. The inhibition zone of crude extracts of different tissues of M. cochinchinensis (Lour.)

Spreng

Conclusions: Antibacterial activity of Momordica cochinchinensis (Lour.) Spreng or Gac was
examined in this study. It revealed that hexane extracts of root, stem, fruit and leaf of this plant
performed by maceration method showed anti-bacterial activity against both gram positive and gram-
negative bacteria. This result supported the traditional use of Momordica cochinchinensis as
medicinal plant and hopefully useful for drug development in the future.
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