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Abstract

The objectives of this research were to determine the antimicrobial activity of hand
cleansing gel mixed with water lily ( Nymphaea lotus L.) extract. Petal and pollen of
Nymphaea lotus L. were extracted with serial different solvent: hexane, ethyl acetate,
methanol and water. Antibacterial activity of crude extracts from petals and pollen were
preliminarily examined against bacteria using E. faecalis, E. Coli ATCC 25922 K. Pneumonia
P. Aeruginosa ATCC 27853 S. typhimurium, S. aureus ATCC 29213 S. epidermidis ATCC
35984 and V. cholerae by agar well diffusion method. Minimal inhibitory concentration (MIC)
and minimal bactericidal concentration (MBC) were tested by using broth dilution method.
The ethyl acetate extracts from petals and hexane extracts from pollen were the best to
inhibit gastrointestinal bacteria. However, hand cleansing gel mixed the ethyl acetate
extracts from petals inhibited all 4 strains bacteria; E. Coli ATCC 25922 S. epidermidis ATCC
35984 V. cholerae and S. aureus ATCC 29213. Hexane extracts from pollen mixed hand
cleansing gel only inhibited E. Coli ATCC 25922 S. epidermidis ATCC 35984 and V. cholerae
but it not found inhibited S. aureus ATCC 29213. The results of this study revealed that the
potential uses of the extracts of native medicinal plants can develop to hand cleansing gel for

inhibiting pathogenic bacteria and uses as prevention for bacterial infections.
Keywords: Hand cleansing gel, Nymphaea lotus L. Extracts, Antibacterial activity
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3.2 MSNANBUAINRINITAIMAISTUEINISIAS Yy aaadauuaiiiaas

ASANRAINLILAS Iaeds Agar well diffusion

T‘Lmﬂ‘j‘lllﬁﬂﬂllﬂ'l’]NNﬁNﬂ‘iﬂTﬂﬂ’]‘igUf—jgﬂﬂ’]‘iL'ﬁfy?Iﬂd WUATIZEIDIEITRNR
gntfaues TagAs Agar well diffusion #19899M8AFA19289 Cockerill et al. (2012) Tagvinnns
wnziedens 8 seiug udandoanalilinnuguingu 0.5 McFarland Wliniud1ATgn
Faudanasdaiiaunemnsmizide Nutrient agar (NA) fialBUszans 5-10 waft aniiu
EgNTIALANRNERINAT 6 RaAWAT Fag cork borer udaTlmansarintauaslugan
roanasuaznaunen usiazdvinazaeiiacadaiu 10 fadndusofadans NaNaz 100
Tlasans uasfiolifimann 15-20 wift viluuafigomgR 57 ssreaiBua 24 dalus (i
m‘mmﬂﬂuﬁ’uL%ymmﬁﬁﬁmwi@mwﬁuﬁ S1%9% 3 41) WeAsua petri dish #719m
wnadursgngnanslaugiuds (nhibition clear zone) Fagaasifls Tufinnalunamaaoy
$i%en gentamycin 25 (ulAsnsurafadans \dudanauaunanan wazl¥ dimethyl sulfoxide
(DMSO) HiusipauanHaaL

' o o b o o & - &
3.3 ATNANAUNIAIATNITNARATFATIRINITALUEINISI93 Y B3I TD

(Minimal inhibitory concentration: MIC) #2898 broth dilution WALANSHIATAITN
dinsuunnsvinaneidauuait3analsa (Minimum bactericidal concentration: MBC)
ABINIFHAALIUA

yinnnaid pansanaaiandunenuazingaifiaenad ndugavinamaiy
0.2-10 ARANSHABNARARMTAHAIAL (two-fold serial dilution) 913493 50 TlAsASS Rl 96
well microtiter plate a1nsiuflulndevaaey msdind 10" CFU siafiaddss Taashenaa
diavdiu igaay 50 Tulnsdns Undl 37 ssmneaides 24 Falus dunaansgulatuusasgy
Waudiuma 1 tetrazoium 0.2 Tulpsn3usiefiadans s 20 Tlnsans TWusit 37 s
wades 2 53l MIsunannHantsesyreadedes tetrazoium andiud wRedesn
psdndiveasanamaaauiindn MC usvnniinedyreadouuaiiBedzes tetrazolum
qufiuiiing vimaand ifianaguanmanasaudn MiC Taeliviasdedaunansazagan
mgEvaEeLynAHdiniusssaaTAE AU SR eEe NA vinlUunfigomaR 57 e
waB e 24§99 A1 MBC ﬁfﬂf&iﬁLL'LlﬂﬁL%ﬂw%iyuummilﬁymlﬁy@ MaMARER gentamycin

fwsiapaunnnaLn uazts dimethyl suffoxide (DMSO) insiapauAmaaL
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AHdingi 75.60 HlAansusaRadans WaaaTan AENENaNNINAT2a9TTILA AINIE N
23.26 IHlAsnsusaiadans Usuang 50 Aadans a1ntwdinlnsefiaaiin Usuins
1888895 uazlndiesdulnanea 5 Aaddns nanbidwisfentiu imingavingessias
PipBentszanns 200 N¥N U339 la BannuasfiufigomgRvies
a a P v & X a A a o Ue 2 A Ao
5. m‘stﬂ‘mum&mqmﬁ?‘umiﬂummmmﬂm‘swmmamnm%wamamwu
HIUNANVBINTITRN AL I AL REN R AN RITLAIRANNBA TN BINRIA
Mnmaseulsraninaeadilefifidaunanasanatiouaslaneds Agar well
diffusion  TeesingeuuaiiGanaaaufivden (idasne i lfaouguinduaanadsdu
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aafinIIntanes 1aeAs Agar well diffusion AN9MAAT MIC kay MBC fivinnnsnaseuisas
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A197199 1 US98 08 8228985 8NAININNALADN LA FTUBILILANA R AR L UILAZ AN A

AMAURINAIY AR AL DUNFE

AWINATAY ABEg ANUMEIDIFISATA  HvsinanS A E (@ % yield (w/w)
LA NauAan HANWTEN RN AN 2.61 4.34
InNas HANWTE RN A AEH 2.67 4.46
liansBinn NAUAAN HANWITE AN A AN 1.61 3.14
LNES HaavBuadinanagen 1.05 2.09
WHUBA NauAaN HANTEN RN A 14.80 31.32
LNES MR ATUNANALA 10.90 22.60
W NAUAAN HANWTEN AN A AN 21.06 35.07
INNT HANUATE RN AN 16.99 28.32

p : 4
2. NRBIRIFHAATALASIHNTSTUEITaRUATISuAalsAfedS Agar well

diffusion

ANSETAENTN uaTledansdias fArnaIni9nlun19fuienisainueditia

wuafiBeNnfigafle 7 aneWug (Aud £ faecalis, £ Coli ATCC 25922 K. pneumoniae

P. aeruginosa ATCC 27853 S. aureus ATCC 29213 S. epidermidis WaZ9ENRINT AD A1981A

e Tnedudsli 5 aneviug Toud £ Colil ATCC 25922 P. geruginosa ATCC 27853

S. aureus ATCC 29213 S. epidermidis ATCC 35984 uaz V. Cholerae ﬁ\imiﬁdﬁ 2

A5197 2 nanstussuuafiBenslsrreeansanatauwnedagds Agar well diffusion

FISANA uuafiiSanagay el (wuRans)
10 mg/ml LENLYY wwiaasdan  wnuaa ¥
NAUABN E. coli 113 + 0.32 1.05+ 0.45 N.D. N.D.
N7 ATCC 25922 1.60 + 0.46 1.57 £ 0.15 1.40 + 0.17 1.10 £ 0.10
Gentamycin 1.03 + 0.45
DMSO N.D.
NAUABN S. aureus 1.70 £ 0.20 1.00 £ 0.00  1.07 £ 0.30 N.D.
Naq ATCC 29213 N.D. N.D. N.D. N.D.
Gentamycin 2.01+£0.12
DMSO N.D.
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A15719% 2 (5im)

FV1THAR wuANSenasay e lTususs (uRens)
10 mg/ml LENLYY iasaacdan LHYITHBR J'I
NAUADN S. epidermidis 0.97 + 0.06 0.93 + 0.06 0.70 £ 0.21 0.69 + 0.04
N7 ATCC 35984 117 £ 0.15 113 + 0.21 1.30 + 0.17 N.D.
Gentamycin 1.57 £ 0.06
DMSO N.D.
NAUABN V. cholerae 1.20 + 0.10 0.93 + 0.58 0.83 + 0.26 N.D.
LNAT N.D. 117 £ 0.15 N.D. N.D.
Gentamycin 2.37 £ 0.15
DMSO N.D.
NAUABN S. typhimurium N.D. N.D. N.D. N.D.
LNAT N.D. N.D. N.D. N.D.
Gentamycin 1.07 + 0.30
DMSO N.D.
NAUABN P. aeruginosa 1.83 + 0.06 1.40 + 0.10 1.53 £ 0.21 0.77 £ 0.14
INNT ATCC 27853 1.47 + 0.06 1.23 £ 0.25 1.40 £ 0.20 N.D.
Gentamycin 1.56 + 0.12
DMSO N.D.
NAUABN K. pneumonige ~ 0.93+0.25  0.73 + 0.10 N.D. N.D.
LNAS N.D. N.D. N.D. N.D.
Gentamycin 1.77 £ 0.06
DMSO N.D.
NAUABN E. faecalis 1.30 £ 0.10 1.40 + 0.69 N.D. N.D.
INNT N.D. N.D. N.D. N.D.
Gentamycin 2.53 + 0.06
DMSO N.D.

NHTELAR N.D. = T mndindulafiauisadusade d

2 2 ) v & a a ' o o 1)
3. mwmuwumqm?umsemmuuﬂmsm@‘[smmzmwmmumqm?ums
1] o A 1 L. %4 s
gwuAiiBanalsa 2BIAISNAALLA
NISVNAFDUNITHNAIINNALADNVBIUILAIAILFIN IR AILANLYY WAZLDTA
ALBHN FNVIOHUENIED E. coli ATCC 25922 S.aureus ATCC 29213 S. epidermidis ATCC

35984 WAz V. cholerae SNWLENIN §158NA9INNALADNABILALANAIYAIYINAZAIYNNTHER
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aN3adusiaEe S. epidermidis waz V. cholerae aafANAUABNTALAIEILFIYINaaNY
¥ aansadiuiade S. epidermidis ATCC 35984 way P. aeruginosa ATCC 27853 T
ANTVIARALATIENANN RTINS IUANF LAWY NAEALENIEY LazleBaasBine
arnansusade £ cofl ATCC 25922 V. cholerae uae P. aeruginosa ATCC 27853 anaafinannings
PENTuAIF L Sinar AN e AR NS LS @ £ Coll ATCC 25922 uaw S. epidermidis
ATCC 35984 uazansafinnastaunsdnefavinazaiasinlanisodudadaiinaanay

o a
PNFINTINN 3

A15197 3 AudiniivangaaasansatataunsiunsfudsuuaiiGenelsn uazaauiindy

agrasssnaaintaunsiunisEnuuaiiBetslsaveansaiatauns

MIC MBC
wuASaNaANaL AVINATATE (Rafnsusafiafans) (Rafnsusaiafans)
nRuaan LANG nauAanN VARG
E. coli LAY 0.66 <0.02 N.D. N.D.
ATCC 25922 wwianzdiem 0.16 <0.02 N.D. N.D.
LHYLER N.D. 0.17 N.D. N.D.
¥ N.D. N.D. N.D. N.D.
S. aureus LENLTEY 0.04 N.D. N.D. N.D.
ATCC 29213 BanyBion 0.07 N.D. N.D. N.D.
LHNUBR N.D. N.D, N.D. N.D.
¥ N.D. N.D. N.D. N.D.
S. epidermidis LN 0.04 N.D. N.D. N.D.
ATCC 35984 wiansEian 002 N.D. N.D. N.D.
LHYNUBR 0.04 <0.02 N.D. N.D.
el 0.07 N.D. N.D. N.D.
V. cholerae LN <0.04 0.04 N.D. N.D.
1BancEiem 0.02 N.D. N.D. N.D.
LHYITHER 0.02 N.D. N.D. N.D.
i N.D. N.D. N.D. N.D.
S. typhimurium NN N.D. N.D. N.D. N.D.
s aarden N.D. N.D. N.D. N.D.
LHVNUBR N.D. N.D. N.D. N.D.
¥ N.D. N.D. N.D. N.D.
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A157199 3 (si9)

MIC MBC
wuaitsanasau AIVINATATE (Rafnsusafafans) (Rafnsusaialans)
nALAAN NS nAaLAAN NS
P. aeruginosa LN N.D. 1.25 N.D. N.D.
ATCC 27853 wiandion 0.04 N.D. N.D. N.D.
HYLBR N.D. N.D. N.D. N.D.
¥ 119 N.D. N.D. N.D.
K. pneumoniae LENLAY N.D. N.D. N.D. N.D.
1S ansden N.D. N.D. N.D. N.D.
LHYINUBR N.D. N.D. N.D. N.D.
g N.D. N.D. N.D. N.D.
E. faecalis LN N.D. N.D. N.D. N.D.
1wiaayden N.D. N.D. N.D. N.D.
HNUDR N.D. N.D. N.D. N.D.
¥ N.D. N.D. N.D. N.D.

v N.D. = (il adndulnfianunsasingall

4. UszAnBnwnistiusadauuaiidenalsazaseadnefiafinanansain
NGIUCN]
91NN191IAT MIC WAz MBC WU AN98AAEE AR ZIRaINNALAANYENLLAN
uazansafmEnIaninasrasauasiqus insdudeBeunaiiderelsatunsue 4 «fin
Téun Ecoli ATCC 25922 S. aureus ATCC 29213 S. epidermidis ATCC 35984 uaz V. cholerae 34
sndumsatasenatadugaunanluaatioie Tnafisdadu aand MIC Airauaodls
Ao 5 Win enuan1sasey Wudn dqumﬂmmﬂﬁummﬁqw’ﬁumaﬁuﬁy’qL%’ymmﬂﬁﬁﬁ
v 4 900 uazwadneflefifldmunaneenasaunsadusedeuuafiGelE 3 ¥ia Ap £ Col
ATCC 25922 S. epidermidis ATCC 35984 wag V. cholerae wiliananduds S. aureus
ATCC 29213 & sauamsTunini 1
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AW 1 Anuosrnnssiudade n) £ Coll ATCC 25922 ) S. aureus ATCC 29213 @) S. epidermidis ATCC
35984 way ) V. Cholerea #ava19nAgaUdsi tnafifadnusniuifinguuazdaiaaun
AaENY Ao
W = iasuiiasnann sl 1
G = lanHTiBIRan Biinf 2

1 = IwadNHefddiunanasainedansBinnannnaunan Uauod 4.1 mg

2 = e NdafddunanaaainasansBeneINnALASN USHNI 8.2 mg
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