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Abstract

The aims of this research were to study the antibacterial activity of extracts of
banana peel, rice peel, palm sugar peel, lime peel, and pineapple peel in ethanol against
Staphylococcus aureus by Disc Diffusion method and to study the effect of these
extracts in inhibiting pathogenic bacteria found on hands and surfaces by using swab test
(S-2). The results found that Staphylococcus aureus was inhibited only by palm sugar
peel extract with average inhibition zone diameter equal to 10.99+0.21 mm. Banana peel
extract, rice peel extract, lime peel extract, and pineapple peel extract did not show any
inhibition of this bacteria. Palm sugar peel extract can inhibit Staphylococcus aureus with
MIC = 1.56 (mg/ml), and MBC = 12.50 (mg/ml). For the effect of 5 plant peel extracts in
inhibiting coliform bacteria on hand of valunteers and food contact surfaces, It was found
that palm peel extract was the most effective in reducing the number of coliform, with
no coliform bacteria found on the volunteers' hands and food contact surfaces at 65%
and 75%, respectively. Follow by, banana peel and lime peel extracts were found no
coliform bacteria in 40 percent of the volunteers' hands and food-contact surfaces.
Therefore, palm sugar peel extract is an interesting waste material that will be developed

as an antibacterial agent in the future.
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\Feuuadie Staphylococcus aureus (5. aureus) \uwuaiiieluned Micrococcaceae
FadunuaiiFenslsa (pathogenic bacteria) Al d1dayluemns Sneglungy facultative-
anaerobe Aotasgldluiifenniauarlifennia wiasalddniluaneiideinia e
S. qureus a§13a15fy (toxin) iaewmelsnendu (enterotoxin) 1uasivdmuaruseu
S. aureus vilniAalspomsifufivedn intoxication 4 aiinannn1suslanemsiifansiiv
enterotoxin Migead 197 (Phaengngam, S. et al,, 2020) wuluauimdudulsaiiosninde
warmiluaviifiguamd Tassenusnnuuimiidasenzudnaumaiivues desayn Ao uax
wa U1aasanulugaansy S aureus Wunuaiiedidnnunisumdouluenms 1dun o1ms
Swnniiedn daiun nandueismanuy (Homthong, S. & Poochomdeun, T., 2021) 81115
UszLanadn (Saechung, C. et al, 2016) YunnIUUsIovUNING (Suanphairin (Thepwan), N.
et al,, 2020) LLaxmmiﬁ'mumsé’mﬁaimamqmnﬁﬂszﬂaumi K?Jéaﬂq%qmamﬁaﬁhjﬁ‘um
ﬁﬂi%ﬂaumi (Jakzox, N. et al., 2016) axﬂfumwiiﬁm%%a S. aureus Lﬁumiﬂimﬁuﬂmmw
maamww%'!ﬂﬂﬁﬁu%agaﬁugm‘lumsﬁmﬁﬂwmQ"U%Immmﬂé’ (Phaengngam, S. et al,,
2020)

wuaisengulaavesudunguueanuailiseluied Enterobacteriaceae filjuUsevioudu

Y
a

And unsuau luadaledinuanvAfodunguiiannsoniyldluanmi feendiau
(facultative anaerobic) L unguunuAY (gram negative) lalafvavosgusraduroudy
ﬁaa&imwﬂﬁﬁ'&ﬂumjuﬁ leun Escherichia coli %aimsﬂﬂaﬁﬂwua&visluwmﬁuam’lsé’milﬁamju
wazuasAU (Nophakhun, W. et al., 2017) Iﬂﬁ%la%mLmﬂﬁSaga‘tﬁﬂuﬁ%ﬁ%qmﬁmammsLLaz

W1 nMsnsanulednesuiuaiiseluomsiasiivsinaniuaunsguuwivnliazen
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o
U =

Ashesvetenalsale (Uacharoen, K. et al.,, 2020) A91UIIAMUNG19I1UU1E1TAAAIN
sssumisldiftedudahiadegdunidmefnmasadeiildaniiviosfuisldsuanuadla
agaun f51eaunislduzundlunsanusinand elaanesuiivud euludnnianes
(Karnthung, N. et al,, 2015) nsthansataeniueasndiamundniidns 7 wda fudude
wuATiSY (Detraksa, J. & Wattanurak, D., 2021) uenaniifiinsanwudenvesfivvionals
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Y

dufomu wWaenndretiiu Wilenwnasiu (Tantipaibulvut, S. et al,, 2012) Waenwua
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YUY LLasLUaaﬂmamﬂm (Meesup, P. & Buachard, S., 2018)
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wuafiselaavlesuinuuulewasNuRIdulaR I IMeYAVAaaU swab test (S1-2)

/5T

1. wdsuansatafindieg e 5 sinnnsunaidiosdmiamesys Wun ndeti
FrdFeniiug nv 31 salauaiugnile uswriugudy wardudzsaiuglnnide Inetdidden
fyshathandsvianuazein 1w 2-3 A%t nduthandsliaziahudanhumuliduiu
Enq andurhniseudisiedeseuandeutigumadl 50 esaneaidea WWunan 4 dalus au
fhogsfimuisdiarutusniy 20% antuianusliasendeiedesiu anduthiesnadi
AumaziBununarniunienindodaniazats (maceration) figumad 25 ssaiwaldea 1y
nan 5 Yu lnstaiogwiivfiunazidon S 250 ndu ldasluniwuy LBudnhazaisien
YDA AMUTUTU 95% USURS 1,000 Haddns (Bns1dung : davirazaney wiinu 1:4) Ua
aurliadnudadadislifigumnd 25 oseiwadea Wunan 5 fu tlunsesuiieniung
GERR mm‘fmj’wmmmﬁlvl,éflﬂizm&@hvﬁasm‘&Jaaﬂm’”’mm?awsmmmumu (rotary
evaporator) igamgil 60 ssAwaldea Anuiy 135 ves aunssliififviazatsaiuuu
nduasn Sufindnuairynsneamvssansataeuiild mnduiludullugiu (guvnd 4
osrnwaldea) ieldlunmmageutssavinmnsdudadoqiuvideely

2. mﬁmmaauﬂﬁzﬁw%mwmﬁﬁuéy’qqﬁuw%‘é Staphylococcus aureus ATCC 25923 ¥4
asafmandonfivyiosiu

2.1 Mmanpaeunsiudatieqaunidiemaia Disc diffusion

WansafaUdeniiwiegnsunaralesie 100% DMSO Tildanududy 50 Sadnsusie
fioddns MntunenasavatefiognsUiung 20 lalasans asuuwsy disc Aduhugusnans
Y 6 Taduns wiaesfidlslvuke wisuuuaiiSe Staphylococcus aureus ATCC 25923
fildnaaoulneid ssuue1ms Muller Hinton agar figamgdl 37 esrneadsa Wunan 24
Flus ndundsuarsararegdunisluaisazats 0.85% Nacl Ildarueuifisuiviady
McFarland No. 0.5 (1x10° CFU/mU) tenifs (swab) asunemis Muller Hinton agar (f1m3u

o a

wuafiisy) Ingldliudd (cotton swab) 21ausiy disc a9UURIBINT UNIWBIMTTgUUYI
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concentration, MIC) uazaadudusinfigaianunsnsidoqdun3s (Minimum Bactericidal
Concentration, MBC)

PTG]Lgaﬂﬂ’]iﬁﬁﬂﬁlﬂ’mﬁﬂgugﬂmiLﬂ%iyﬂaﬂL%ﬂﬁaﬁ@ﬂIUV}WﬁaUﬂﬁETUEQ?Qﬂ’]ﬁLﬁ]%inUEN
9aun3slag Broth microdilution method LilayAn MIC waz MBC Tagihansadaaniuden
WYU1aEa18a1e 100% DMSO Ua3td931987081911u81m15 Muller Hinton broth Tiilamanu
wiudu 100.00, 50.00, 25.00, 12.50, 6.25, 3.13, 1.56, 0.78, 0.39 uag 0.20 me/ml LAT o
wuaiiSedildnaaeu Staphylococcus aureus ATCC 25923 Tneidsaunenms Muller Hinton
agar igamnil 37 ssrnwaides Wunan 24 Falus waziwFenasazarouuaiiFely 0.85%
NaCl Trldmuuifisusiiy McFarland No. 0.5 (1x10° CFU/m) waidoanaidioas 200 i
(5x10° CFU/m0) Tue1m11s Muller Hinton broth mmfu@jmﬁna3aw§hashﬂut.l,m'axﬂmu
Wty USHes 100 pl adlu 96 well plate LLaz@ﬂﬁ’lia%a’]EJL%a USums 100 pl aslumas way
¥nsun 96 well plate figamgdl 37 ssrniwaidoa um 18-24 2l avsanalnedananny
Juupsansazanslunquuiivuiungu sterility control (91m31A891¥8 way DMSO) waw growth
control (81%15L4 8944 8 DMSO waza15azansLd o) w1a1 MIC (minimum inhibitory
concentration) Insdainanauiia1saganeii sla wagmien MBC (minimum bactericidal
concentration) Indanavauiilethansazagluidssuuomadsadeudlinunasiy
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onvievesailuiminedesvigmesys Inatfufeduermalinsiiduindnwiuase
Tsfu3n1501mns Thamum 100 A wi3e 20 Aus 1 ansartn uazn1vuzduiao sy anun 100
Fu 1w arusunelng 20 Tu ammuiaiunas 20 Tu §ae 20 Tu daethdu 20 Tu wazee

Foudou 20 ¢ vise 20 Fwse 1 a13ain wazyinImedeuRituneuselull
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Positive) WL AAFNA I IUTUAIUAIU kazanansaransdinelidilag ¥Se919adntios Lang

1 fegretiuldfiieladnesulisnenunaduau - Negative)

NaN15398UAaZaAUTIINANTSINY
1. dnwaugnenienmasdasadadeniustngge
Pnmsaneansndeniiveiinge loun nde 411 malaus ugun wazdulzsa
i minuesfiwidudy 250 ndu vnisudnsinludwhavaieieniuea Usuns 1000 dadans
waziilevmssemeovusasenasldansanadenivitdnuasitutulidnvasuaneiuly
navesiminansaia Seuazvosansanaiild Uitcharoentham, A. et al, 2022) uavdnuaizyes

ansanarenuveldanitusasyinng Table 1

Table 1 Extract weight, percent yield crude extract, and physical characteristics of plant

peel extracts.

Plant Peel  Extract weight % Yield crude Physical characteristics of plant

Extracts (erams) extract peel extracts
Banana 9.11 3.64 Yellowish-black viscous solution
Rice 12.63 5.05 Light greenish-yellow Solution
Palm sugar 8.45 3.38 Dark Solution
Lime 12.35 4.94 Deep green solution
Pineapple 19.49 7.80 Brown solution with sediment

MUNELR: %Yield crude extract = weight of crude extract X 100

weight of dry plant peel

a

2. wamnageuUsEavinnn1sdudqaunsd Staphylococcus aureus ATCC 25923

YpsansannanUFenivviaddu

N6y

2.1 nmsnaaeuMsduguegaunsdmemnaila Disc diffusion
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a

HaN1EUEINIIIATYVRIRAUNSE Staphylococcus aureus ATCC 25923 Ua3a3ann
Waennae 917 Malaua Nzu1 LazduUzsn Lanns Table 2 MUAIAU WU @158ARIIN
Waenmalaun @au13508u8 % e Staphylococcus aureus ATCC 25923 ¢ 10.99+0.21

a o 1 a a

Taduwns NANUTUTU 50 Taansumeladans e a ANUTNTUdasannandaniyiie

' v
A U a

U hiW‘UU%L’Jm‘ﬁ'mmmﬁuENmSLﬁtluJ‘UEJ\‘lﬁgauﬁé Staphylococcus aureus ATCC 25923
vauiians Penicillin anusadudsldusnaiinirenini 33.71 fadiwns
2.2 A1 MIC (minimum inhibitory concentration) wag MBC (minimum bactericidal
concentration) YasaEnsanAURaani w0819 f875 Broth microdilution method
Naﬂ'rié’usjy’mﬁl,ﬁzymamauw?é Staphylococcus aureus ATCC 25923 903815a@1n
Wasnmalaun uanng Table 3 wuhansanaanasnmalauadan MIC = 1.56 (Hadniume

fiadans) kay MBC = 1250 (laansusaiiadans)

Table 2 The antimicrobial activity against Staphylococcus aureus ATCC 25923 of peel

extracts from banana, rice, tamarind, lime, and pineapple.

Zone
Plant Peel
Repeat Activity diameter
Extracts
(mm.)
Rice 1 Inactive -
2 Inactive -
3 Inactive -
Pineapple 1 Inactive -
2 Inactive -
3 Inactive -
Banana 1 Inactive -
2 Inactive -
3 Inactive -
Palm 1 Active 11.27
sugar 2 Active 10.77

3 Active 10.94
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Lime 1 Inactive :
2 Inactive -
3 Inactive -
Negative
Inactive -

control (N)

Positive 33.71
Active
control (P) Penicillin

3. Usednsnmansanaaindeniivssg1slunisdugaselaanesulusimsnnuuy

¥
[

ToUarNURIEUNED1MS
nMInsAsIikuAiissuLlenarnvuzaUnsallngldyanaaauladnesy (S1-2) lag
21FErANNITIWUATISElAdYasY Wegauaatsun1asziinnsawaz g nsainduagyinl
Winnsiasunuasdvesia®in fe 9ndiradudinies Teufisendnaraduuin (Positive)
a a a s A a o o o a 1% 1%
nanswWasudvesyanaasulainesuwuaiiissuuiientaradasvesansadiadonndiy 417
malaun Ugu1 wazdulssn Wiguduyn control a3Ud Table 4 waznan1siUdsudvasyn
NaaaulAANBSULUATIS BUUNYULFUNAD1MNSVBIANSaNAUFBNNAY 917 ANALAUA UTUID

wazdulrsa Wiguiuya control @3Uds Table 5

Table 3 MIC and MBC against Staphylococcus aureus ATCC 25923 by Palm sugar peel

extracts.
Repeat Activity MIC (mg/ml) MBC (mg/mUl)
1 Active 1.56 12.50
2 Active 1.56 12.50
3 Active 1.56 12.50

[10]
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Tabel 4 Results of SI-2 testing for bacteria on volunteers' hands

Plant Peel Extracts No bacteria found Bacteria found
No. of volunteer %  No. of volunteer %
Banana 8 40 12 60
Rice 8 40 12 60
Palm sugar 13 65 7 35
Lime 8 a0 12 60
Pineapple 5 25 15 75

Table 5 Results of SI-2 testing for bacteria on surfaces

Plant Peel Extracts No bacteria found Bacteria found
No. of surfaces % No. of surfaces %
Banana 8 40 12 60
Rice 6 30 14 70
Palm sugar 15 75 5 25
Lime 8 40 12 60
Pineapple 3 15 17 85

910 Table 4 NANISNAABINITATIVN LY BLUATISsULT o @@lAS 20 AU M 1 @15

afin Megyaladvesunuaiiise (Sl-2) wui arsadadenmaaunsaduduteladesulege

S v

nansosay 65 Fe9RINAe a1TannAINUERNNGIY UWd 917 wag dulsa auaau
910 Table 5 HANNSNARBINSASITMIABUUATIEULAITUY 20 Tu fie 1 ansafn @y
yanaaauladnasuuaiise (S1-2) wuin miﬁﬁ”ﬁ]Lﬂ§Emmammmé’ué’?ﬁL%@IﬂﬁW@%ﬂﬁqqﬁqﬂ
Seuay 75 $9909U1AD @NsafnNUEDNNAIY LW 910 Uay dulssa MNaIRU
fhoghafinviosduiivgnludmiamesy3ldun ndweinh draug numalauaiug 31

wile wzuriugudy ey dulzsaiuglnnniley Werhuaenlden in1seuuns wagyinnis

'
a o a

anaslelenuealgliasanaUianiiviiuilunaaeunisiasyuesduniy Staphylococcus
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aureus ATCC 25923 wuin fliiwsansannainilasnmalauninugnsnislududs uagaisann

v
N

Pndonmalauniinnuuty 50 dadnsudeiiaddns awnsadudaie Staphylococcus
aureus ATCC 25923 161 10.99 fadiuns wazda MIC = 1.56 (fiadnsuseliaddns) waz MBC =
12.50 (Aadniudefindang) diuesiiuhasataanddonmalauadovssuduuediFerelsa
nau Staphylococcus adudafinuldvlumufimviuandoyvesnuduazdng Tngmalnun
& v v wa ° v ¢ | I3 o = a wa v

Juiulingnianlduselevimainvanswu WJuems I uwase wsslissnndauaudfdou
ayuadasy AMunsdniau sudedniau sudeuuafise anulufivsowaduzsa s1uivin
anld uavaniimaluden Fesnnsfinialaunigndduouyadassinanmsinaluosd

ansUsgnauiiuea wazelutuduIuun (Allwin, et al,, 2024) wazuananndlulasnvaIna

AALAUALET dUsNeY) YeamalaualigninunfAnyeg1aninewang Wl kamaseu aisainly

vy
o = (Y]

emueaiignaiiuLuafiilsnainvateyialagnudndudugudnarsuInududduey i

MUNTUYU WAT AT UTY 200 kaz 250 Lulasnsunadadans LU TAIILLANA Y

o)

o a o

Tdedag lnsdlanuaiiulivesnisdud suuariisunsuuanniuaiaus e lul

=)

Bacillus subtilis > Streptococcus pyogenes > Staphylococcus epidermidis >
Streptococcus pneumoniae Wy Staphylococcus aureus wazLUANSELNTUaUTa1AUAM
Trvesn1sdud smruandunaldil Klebsiella pneumoniae > Shigella dysenteriae >
Salmonella typhi > Escherichia coli wag Pseudomonas aeruginosa (Renuka, et al., 2019)
asatmifomadouniadudndiuniwenaiinuit fieududu 10 fadnfusedadans
fiqms i Bacillus subtilis uay Staphylococcus aureus Tnsfidunugusnatsusioa
fudfa wirfu 12 + 0.1 Tadiuas uay 10+ 0.1 Fades Audiu waeilgnidudes finw

N Y 1 4

Wudu 100 dadnsuseliafang maumu@uanmw%nmé’ué’?& windu 9 = 0.1 dadiuns
(Mahayasih and Mahayasa, 2022) Lﬂaaﬂ‘mmmWummaimummqwé UE?QLLUQﬁL%EJSUﬁWi’NG]
v¥' W Staphylococcus aureus, Bacillus subtilis, Klebsiella pneumoniae, W& ¢ Serratia
marcescens (Duddukuri et al, 2011) warlumaflgndduuuaiiSeuasdesfivilfiAnlsa
wlpaneiug Immé’umuquéﬂmw%nmé’ué]'jdLLawﬂ'w MIC dwsuaneiuguuaiiiseaglugas

10-16 fadwns way 50-70 wlasnsusiedaaans Jamkhande et al,, 2016)

yananildleynnisnaaeunsianikuaiiseladnasuvuilowas NuRId U @015 e

YANAFOU Swab Test (SI-2) Ineiiusiegenaadag vianua 100 Au wasiuRdulaems
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100 Tu wu Waeansadnainldanmialaunazaiuisonsivbinuevuilesiaains Sae

o

A% 65 WATUUNURIFLEED1MS Se8ay 75 d@wdrsannanndsnnaienarannaindanusunn

¥
LYY

annsannalinudevuiiesraaiasuariuiadudae s evay 40 arsatnainidon
Futzanzannsanmvlinuidouuiiontanaiag Sovas 25 uavuuiiufadudaoims Sevaz
15 wazansaaanidendnazannsonslinudovuiioonanading Sovay 40 wazvuily
Adudaewns Soar 30 Mnuansveaesiazfiuhasataandoniniediuimiamesy3

TngnziudenmalaunazdisannisuulaulaanasuiuaiissunilonasUNNUREUR@D1111S

v [

1a Feflanudululanasimuiansainandenaalaunifudunanlundniugivinai
avornrianieg lnenanisAanwrididululuwuimaferfunuidenyiinisdnwinsaasy

Useansnmvesiuzuiianmuduiendnadin IneSouiisuuseans nmnueaingiidnn

v
1o =]

wazangiuinlunsanUsunalednesukuas eNUwlauun UBNN1IAEY F9NUITUINL U

UszansamlunisanUSunandaldnnanwazmuizauaswaunduienaain Al seansam

q

wazUaenduseguilaa (Karnthung, N. et al., 2015)

d3UNaN5IY

mmaﬂ'1i‘wmaaqmmmaqﬂlﬁdwawaﬁhmmﬂﬁaﬂﬁ%ﬂg\i 5 9l l6un ndreddn 10
Wug nv 31 analauaiudude usunaiugulu uay dudzsaiudlnmie filesansadalden
aalaunydaiioafiauisadudenisiasgvend e Staphylococcus aureus ATCC 25923
wazanusasudauuaiiGelaanesuiinuvuiiovesormainsuaruuiiuindudiaemsldaiige
wiansatnanidsnmalaunsrliannsavharedelaanesuldsomme uiaunsaraean
UsinauaiiSerelsaiinuuusiouasufinduiaonmsldunsdin dofuitonswaundndos;
vhanuazonitldnaniivsssundliligninluldusslemimnneusgraudonaalnua 3s
A15ANIMIIEN5LA UUSEANS Anvesansaimainldenmalaunlunisanusunande

.y

Staphylococcus aureus wazladwosulnsunaly

AnAnssuUsenA
MuATellasunsaduayuuideainnemuaanyun1sive (1Jusield) 910
UNINGIREIAYNYTUT UsedTeuuseanas we. 2565 wariIunIsRTUIINNTINATS

P3essTuMIITelunyed aivendesudgnesys 1asin1s3deq: ECPB_R 50/2565 wavlasu

[13]



@7 7 atuft 3 Augneu-suau 2567)

nsaduayu el ean1uf gunsald1eq anarvivuadl angineimansuazinalulad

UTIMEFEINVAYINYTUS

References

Allwin, S. 1. J., et al. (2024). A review on nutritive, medicinal and commercial aspects of
Asian Palmyra palm fruit Songklanakarin. Journal of Science and Technology,
46(1), 24-30.

Detraksa, J. & Wattanurak, D. (2021). Bacterial inhibition from pigmented rice Khaow-Mak
extracts, Journal of Research and Innovation in Science and Technology, 2(3), 92-105.

Duddukuri, G.R., et al. (2011). Antibacterial activity of methanolic seed coat extract of
Borassus flabellifer L. International Journal of Pharmaceutical Sciences and
Research, 2(9), 2435-2438.

Food Sanitation Division, Department of Health, Bangkok. (2023). Bangkok food sanitation
curriculum guide. Bangkok: H.R. Prince and Training Company Limited.

Homthong, S. & Poochomdeun, T. (2021). Detection of total plate count and
Staphylococcus aureus in raw milk at Muaklek district, Saraburi province.
The Golden Teak: Science and Technology Journal (GTSJ), 8(1), 1-11.

Jakzox, N. et al. (2016). Contamination of Staphylococcus aureus in Ready-to-Eat Fruit
Retailed in Songkhla Municipality, Songkhla Province. Songkhla Rajabhat
University 6th National Academic Conference. Songkhla Province: Songkhla
Rajabhat University.

Jamkhande, P.G., et al. (2016). Biological activities of leaves of ethnomedicinal plant, Borassus
flabellifer Linn. (Palmyra palm): An antibacterial, antifungal and antioxidant evaluation.
Bulletin of Faculty of Pharmacy, Cairo University. 54, 59- 66.

Jitcharoentham, A. et al. (2022). The effects of Cissampelos pareira L. extract for
common pathogenic bacteria in hospital. Udonthani Hospital Medical Journal,
30(1), 121-130.

Karnthung, N. et al. (2015). Testing the effectiveness of lemon juice to reduce the amount
of Escherichia coli and coliform bacteria contaminating lettuce to develop

a vegetable washing solution. Journal of Public Health, 45(3), 334-342.

[14]



@7 7 atuft 3 Augneu-suau 2567)

Mahayasih, P.G.M.W., & Mahayasa, I.N.W. (2022). The Preliminary Study of Antimicrobial
Activity of Borassus flabelifer L. Mesocarp Extract. Journal of Pharmaceutical
Research International. 34(55), 18-25

Makkapan, W. & Narkthewan, P. (2018). Antibacterial activity of Musa (AA group) ‘Kluai
Leb Mu Nang’ and Musa (ABB group) ‘Kluai Hin’ peel extracts against foodborne
pathogens. KHON KAEN Agricultural Journal, 46(1) (Suppl.), 1236-1241.

Meesup, P. & Buachard, S. (2018). Efficiency of plant extracts against Staphylococcus
aureus and Escherichia coli. Agricultural Science Journal, 49(2) (Suppl.), 485-488.

Nophakhun, W. et al. (2017). Risk assessment of nitrate and coli form in public drinking water
at Chiangrai province. Journal of Health Science of Thailand, 26(2), 262-271.

Phaengngam, S. et al. (2020). Detection of Staphylococcus aureus in ready-to-eat food
at Nakhon Ratchasima province food center. The 7" National Conference
Nakhonratchasima College. Nakhon Ratchasima Province. Nakhon Ratchasima
College.

Renuka, K., et al. (2019). Evaluation of antimicrobial activity of immature Palmyra palm
(Borassus flabellifer linn.) Fruits. International Journal of Pharmaceutical Sciences
Review and Research, 55(1), 50-57.

Saechung, C. et al. (2016). Survey of microbial contamination of ready to eat salads sold
in Bangkok. The 13th National Academic Conference. Nakhon Pathom Province.
Kasetsart University. Kamphaeng Saen Campus.

Suanphairin (Thepwan), N. et al. (2020). Microbiologic al risk assessment and risk
communication of street foods in Yaowarat road. (Research report). Bangkok:
Food Risk Center, Faculty of Veterinary Science, Chulalongkorn University.

Tantipaibulvut, S. et al. (2012). Antibacterial activity of some fruit-peel extracts.
KKU Research Journal, 17(6), 880-894.

Uacharoen, K. et al. (2020). Antibacterial activity of Globba Winitii Rhizome extracts against
Staphylococcus aureus, PTU Journal of Science and Technology, 1(2), 34-44.

Watthanarojanaporn, N. et al. (2023). Contamination of coliform bacteria in ready-to-eat
food, tableware and objects touching surrounding of cafeteria area and street
vendors case study: Phayathai District, Bangkok. Academic Journal of Community

Public Health, 9(4), 134-141.
[15]



@7 7 atuf 3 Augreu-urau 2567)

[16]



