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Abstract

Introduction and Objectives: Kluai namwa (Musa sapientum L.), is an annual plant in the MUSACEAE
family. It has been found that raw fruits have an astringent taste and have properties in curing gastritis, stomach
ulcer and relieves mild diarrhea. Ripe fruit has a sweet taste and has properties as a mild laxative, relieves bloating,
and prevents anemia. In addition, it was found that extracts from the fruit and the peel of the ripe fruit are effective
in treating diarrhea, and can inhibit the growth of some bacteria such as Escherichia coli, Staphylococcus aureus,
and Serratia marcescens; and stem extracts can inhibit the growth of gram-positive and gram-negative bacteria and
other bacteria that grow well in acidic conditions. Therefore, to support the treatment results, a laboratory study
was conducted to test the antioxidant activity and the activity against certain bacteria that cause diarrhea.

Method: In this experimental research, raw bananas were extracted by maceration with 95% ethanol; and the
extract was tested for antioxidant activity using DPPH assay, ABTS assay, FRAP assay, total phenolic compound
and total flavonoid content. In addition, antibacterial activity was tested against three bacterial species such as
S. typhimurium, E. coli and S. aureus using disc diffusion.

Results: It was found that raw banana extract has good antioxidant activity. When tested using the DPPH
assay, ABTS, and FRAP methods, the ICs, values were found to be 0.612 £ 0.008 mg/mL, and 0.023 + 0.000 mg/
mL, and 39.892 £ 11.659 mM Fe,SO,/mg, respectively. In addition, raw banana extract (95% ethanol) was found
to have a higher amount of total phenolic compounds at 65.312 + 10.232 mg of gallic acid/mg of extract and total
flavonoid content at 16.194 +2.029 mg of catechin/mg of extract and has antibacterial activity against three strains

of bacteria, including S. typhimurium, E. coli and S. aureus. The 95% ethanol extract of raw banana can inhibit
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E. coli and S. aureus the best, which has a minimum inhibitory concentration (MIC) and minimum bactericidal

concentration (MBC) values of 6.25 +0.00 and 12.5 £ 0.00 mg/mL, respectively.

Discussion: Kluai namwa extract (95% ethanol) has antioxidant and effectively inhibit the growth pathogenic

bacteria in the digestive system. So the results can be used as a guideline for developing and increasing the value

of natural products to replace high-priced modern medicines and to develop them into medicines in the future.

Conclusion: The results suggest that the extract from kluai namwa has antioxidant properties and can inhibit

the growth of S. typhimurium, E. coli, and S. aureus. This indicates its potential for developing natural products

that could serve as alternatives to conventional medicines and may lead to the development of disease treatments

in the future.

Key words: kluai namwa, antioxidant, antibacterial, gastrointestinal tract disease
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FuMIVINUTEMUDA 95% WSa1am 1:10
dhanan 354 wdvhannsashunssenensaaues
1vh lssmeusiadneesas rotary evaporator i
VLﬂLﬁuﬁqmmﬁ -20°C UAEWUATHOAEYMENW
JmnsaRaTEaNwIiln SRmAnsunanena
LAZAUS NS DR NANRAVRIEITEN® WL

17.21

2. HANMTIATISHNTAUBUNAVIATANA
95% ethanol YaIHANAYUMINAUAIID
DPPH, ABTS uag FRAP

< U a
NMTI meﬁqwﬂumwm@mﬁaazﬁz
YDIFITHTIA 95% ethanol VDINANAILUNIGAU
IR 3 35 EONeOFaLANNEINITO MIFNTU

DUADHILEAT DPPH WU ansafiaannane
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sinfinnslumadhuayyadaarieien IC, whif
0.612 + 0.008 finanSa/fiadans Wafluutiuas
3N®1391% Trolox e ICs, Wy 0.031 + 0.003
NaanTN/Hadaes Lﬁammwwaaqu%sluﬂﬁé’ﬁu
aUadEIMEAT ABTS waasrlSauiauriy

51331615914 Trolox WU SIEfaNA i NEe

ICs, WINMU 0.023 + 0.000 HadNTN/NaR86T ey
§1331613371% Trolox KN ICq WYL 0.027 +0.001
NadnITn/Nadfes %@ﬁmﬂmiﬁmﬂmmﬁmﬁéﬁu
ouyRBEaEEAs FRAP lusariondaeni wy
 Svismadhuaysyadeasil 30.892 + 11.659 mM

Fe,SO,/mg Sample (Table 1)

Table 1 Antioxidant activity, total phenolic content and total flavonoids content of Musa sapientum L. extract

Sample Antioxidant activity
DPPH assay ABTS assay
(ICso (ICso
(mg/mL) (mg/mL)

Musa sapientum L.

extract

Total Total
FRAP assay phenolic flavonoids
(mm content (mg of  content (mg of
Fe,S0,/mg gallic acid/mg catechin/mg of
Sample) of extract) extract)

0.612 £0.008 0.023+0.000 39.892+11.659 65.312+10.232 16.194 + 2.029

Standard Trolox ICs, values 0.031 + 0.003 mg/mL of DPPH assay

Standard Trolox ICs, values 0.027 £ 0.001 mg/mL of ABTS assay

3. namsianzrlsinamsisznouiuedn
sumaziBina@siahussasinluas
A 95% ethanol YeIHANAIBINIAY

NNMFIeTEAUSINEnsUsEnauRuadn

s luansafinanuandreshd wohsusan

AIUsznaUAUaanTId A8 65.312 + 10.232 mg

of gallic acid/mg of extract LASHAMTIATIEN

U5snousnanalueeifsas f9 16.194 +2.029 mg

of catechin/mg of extract (Table 1)

4. gnsdusaFenuaNSavesa1sana 95%
ethanol ¥89HaNAIVINNAD MYI5 disc

diffusion

WHaiha3am e 95% ethanol YDINANAIY

T AueMaadie 100 mg/ml anFEnEMTEL s
Fouuaiidera 3 wie léun s typhimurium,
E. coli uae S. aureus WUNEIERan&Enin
manTodufadauuefiBousasaiiold Toaden
msifufawihiy 10,60 0.25, 13.40 + 0.41 Wag
13.00 + 0.78 mm. SNN&1GU Lag Norfloxacin &
ehmstiodowhii 30.33 + 0.57, 24.67 = 0.57 L8y
33.33 + 0.57 mm SNNAIFU Laad WiFuI e
afendeaInndufaTe B coli uauize
S. aureus huaNENITaE AT FEYIMIETa
(p < 0.05) wavtiudiaga S typhimurium l&eh

ig® (Table 2)
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Table 2 Antibacterial activity of Musa sapientum L. extract and Standard

Sample S. typhimurium E. coli S. aureus
(mm.) (mm.) (mm.)

Musa sapientum L. extract 10.60 £ 0.25b 13.40 £ 0.41a 13.00 £ 0.78a

Standard 30.33+0.57b 24.67 £ 0.57¢c 33.33+0.57a

ab.c

6. HAYBIA1IANA 95% ethanol VaIMA
ndrethhandemsnadenaiaads
fudrgalumsduds uazgannsasingo
nuaiise (MIC, MBC)

nMAanaseUMame e N ushEe

AsanTnduginsiasyraadauuaiizeaeis

different letters indicate statistically significant differences (p < 0.05)

broth microdilution 289FpULATIELH 3 %iia
VLGQWJLLﬂ' S. typhimurium, E. coli Wa¢ S. aureus
WU ssEianEeh e MIC whiy 12.5 +
0.00, 6.25 + 0.00 LAY 6.25 = 0.00 mg/ml $NN

A61U (Table 3)

Table 3 The minimum inhibitory concentration (MIC) and the minimum bactericidal concentration (MBC) of

Musa sapientum L. extract

Sample S. typhimurium E. coli S. aureus
(mg/ml) (mg/ml) (mg/mi)
MiC MBC Mic MBC Mic MBC
Musa sapientum L. extract 125+00 2500 6.25+£00 125+00 6.25+£00 12500

nnmaneseumImeaadadusige
FansnsnsiFauuafiu@e3s broth micro-
dilution Fa9iFauUATiSeHs 3 w9ia ldun S.
typhimurium, E. coli W8 S. aureus WU &3
afan@erihsleh MBC Wi 25+ 0.00,12.5 +
0.00 &g 12.5 + 0.00 mg/ml NG (Table 3)
WEE WL E987ia 95% ethanol TaINaNAIL
dhauienanudadushgafissnandutiuey
INsneNERULATIGY B coli uae S. aureus I&
{siueneheriu was S. typhimurium snsnsne &

uazaNINIneNITe e ige

anlsgma

’mﬂﬂ’ﬁﬁmﬂ’l‘ﬂm%ﬁ’luawéﬂaﬁfﬁzﬁﬂadﬁ’liﬁﬁ@
95% ethanol PaIHANE LT NGLEEAE DPPH,
ABTS uag FRAP Laadliiiuinansaianaae
i 11uA% ABTS SemmanansnlumarhInavsya
Sesvarinulaseaniléaniis DPPH Aillums
T#lalesaueraaslunmsrineyyades: uayid
FRAP 7fumsnagaufianssnesosansn i
sidnemauldtiiowsug ey luammsfiaties
qaﬁqew FasonAdaIRUMIAnHYRIsTaTAl

P Lo
Toslan wazamy (2016) VL@ﬂﬁmqm*ﬁmuamﬂa
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AETEwazUTNUETUSENOUAUBANTIIRNAIN
2 (9 a 2 1 2 9:1/ v
néne 5 mneniud luszevgnuazau Teln ndnenihn
2 1 2 2 2 £
néneld ndleman NdevaN waznALTnyn WU
o oA Zs - '
N NMLINALRN T UanaaTENTIgALSE
2 a A a = a g;
NAaNLVANAL NUTIN e TUIeNa LU e NN ®
A [15]1 = £ v o X A A
qnfge" lums@navismstiugazaiuaiiEey
Y9E19ET0 95% ethanol VBINANAILUNIGY
@877 disc diffusion WU FFETANAILYNN
eI UTINTOV 3 76ie LN S, typhimurium,
E. coli W8y S. aureus b9 WessInTLULLTe
E. coli \§@afige uazvhmanasaueianad
Fushge lumstiuds uazansnsnshizaiueiise
(MIC, MBC) U731 é158106 95% ethanol 2849
NANAIENNAUFINITDEUE LazaunTnaLTe
WG E. colilae S. aureus WaTae Wiaiiie
fuuuafizuvs 3 4fie laaien MIC, MBC Wiy
6.25+0.00, 12.5 + 0.00 mg/ml eNuaei lundae
hilssddnguiuednuazianlmoua ™ d
ascheywiant Anaslamedudimaiuaiiauna
I Aa \'L 2(16] o % o Ao
SOMILELDINT LAY LALFERAAARINUNUINE
994 Carolina Cueva WaLAnAy FNNETAUDEN
Tumstiugiaie E coli way S, aureus WU a13
AupAnanansndusazerioandld Zesanadoariu
NUAIVNN1N2D9 David Buchmann Lazaisy
fnenansUsenauiuedn lumssudslulafNdnan
@a E.coli WUINESAUDRNFNITDAANITHIY

Tulafdnlen e

RG]

FIENA 95% ethanol VAINANAIELNAN

I3 ¢ o
G’T]_ISF:I'C]‘W ﬁé’fmmbsjaamg bRCH) VDU ENNITLAITY

s A a ¥ &Y z
?JBGLL‘].I@W]L?EI‘]_I']Q%%@VLG] I@ EJE(']QJ'ﬁmsLsﬁ‘ﬂ AU

U

WuwwamslumsWasnuaziiayamuaadus
s3anm & lumahan 4 lunaunueniauiiagiis
inmgeuazihanauwfuensnmlsasaluln

BUIRE

AaanssNilsgme

VOVDUWIZR)DS MDA INENFNEETS NATINENSe)
TBAYEFRUNS LALNTENTNYANFNIN INeneaes
AVLLREUINNTIN ﬁaﬁuawunquwumﬁﬁm
MUINENENES IVDuaTWIaNTIN (1I1.) Lara
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