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ABSTRACT

Background: The use of natal ingredients as antibacterial agents has been increasingly studied as an
alternative in infection treatment. White turmericufcuma zedoaripcontains active compounds such as
curcuminoids, flavonoids, and essential oils, which are presumed to hdvacterial potential. However, its
effectiveness againgscherichia coliATCC 25922 has not been widely proven scientificalpjective: To
determine the effectiveness of white turmeric extract against the growkh adli. This true experimental
study with a posttest only control group design usEdcherichia coliATCC 25922 isolates divided into five
groups: negative control (DMSO), positive control (ciprofloxacin), and white turmeric extract at
concentrations of 50%, 70%, and 90%. The antibactesaas carried out using the disk diffusion method

on Mueller Hinton Agar, with five replications. The inhibition zones were measured after incubatior2dr 18
hours at 37°C, and the data were analyzed using the Krifgkilis test.Results: Observationshowed that
inhibition zones appeared only in the positive control group (ciprofloxacin), with a mean diameter of 32.4 mm.
The negative control (DMSO) and all white turmeric extract groups (50%, 70%, 90%) showed no inhibition
zones (0 mm)Conclusion: White turmeric extract has not demonstrated effectiveness against the growth of
Escherichia colATCC 25922. Further research using different methods or concetrations is recommended.
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diarrheal cases in children aftetavirus Globally, diarrhea
INTRODUCTION caused the death of approximately 525,000 children each

Escherichia coli bacteria were generally known as year, and in dev_eloplng countriel, coli was the. main
Gramnegative roeshaped bacteria, in which théglonged cause of acute dlarrhea. The presence of E. coll |nd|c§1ted
to the group of facultative anaerobic microorganismspoor samt.at_lo.n practices because it could b? t_ransm|tted
meaning they could live and reproduce under both aerob}&et_ween intviduals through fecabral transmission or
and anaerobic conditions. As commensal microorganismé’?q'rng{Sthrough contaminated water, food, hands, and
E. coliplayed a role as normal flora in the human digestiv bjects™™ . . .
tract without causig pathological effects However, there Escherichia coliwas a bacterium that couldause
were pathogenic variants that were

classified aé/arious infections, not only in the digestive tract but also in
diarrheagenic E. color diarrheacausing strains, as well as

other body systems, includjnurinary tract infections,
extrantestinal pathogenic E. colEXPEC). Their presence sepsis, neonatal meningitis, prostatitis, pneumonia, as well
could cause health problems, including diaeh urinary

as wound and gallbladder infectichhe use of antibiotics
tract infections, and various other gastrointestinal diséases 25 the main therapy often faced challenges due to bacterial
The study by Ayu et al. stated that 85% of urinary trac

esistance, which reduced the effectivenessredtment.
infections (UTIs) and 50% of hospitatquired

any strains ofE. coli had already shown resistance to
(nosocomial) infections were caused Bycoli. According various types of antibiotics, including quinolones, which

to data from the \Wrld Health Organization (WHO), were commonly used in t'he treatnt of bacterlal'
diarrheal disease ranked as the second leading cause nafpctlons. Therefore, alternative strategies were required,
death in children, especially those under five years of agéUCh as the_ O!eYe'OF'"!t .Of natur_al cpmpou!qUased
Bacteriawere the second leading cause of death in Severgperames, to inhibit or eliminatE. coli strains resistant to
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conventional antibiotic&® MacConkey Aga to ensure bacterial viability and then
White turmeric Curcuma zedoarg which belonged to suspended in physiological NaCl solution. The turbidity of
medicinal plants (TOGA), was a plant from thagiberaceae the bacterial suspension was adjusted to a 0.5 McFarland
family. This plant vas widely found in various regions of standard before inoculation.
Indonesia, making it well known among the community. White ~ White turmeric Curcuma zedoarip rhizomes were
turmeric was often used as a traditional medicine in variousollected from local lantations in Banyuwangi, Indonesia.
countries to treat several diseases, including in Indonesia. Theesh rhizomes were cleaned, peeled, sliceejraad, and
use of white turmeric as a natumagredient had advantages ground into fine powder. The powder was extracted using
compared to synthetic materials, such as being more maceration method with 96% ethanol for 72 hours. The
environmentally friendly, more affordable, and abundanthfiltrate was evaporated at 40°C using a rotagcuum
available. Its natural active compounds made white turmeric @aporator to obtain a thick extract. The concentrated
safer alternative for treatment compared to chemicatautes. extract was then diluted with dimethyl sulfoxide (DMSO) to
White turmeric contained 6@0% carbohydrates, 8.6% protein, prepare three concentrations: 50%, 70%, and 90%.
5-10% fat, 35% curcumin compounds, and72 fiber. Its Sterile paper disks were impregnated with 20 pL of
phytochemical contents consatef curcuminoids, essential oils, each extract concentration andr-diied under sterile
flavonoids, alkaloids, and saponins. The presence of varioe®nditions. Ciprofloxacin (5 pug) was used as the positive
seondary metabolites in white turmeric could have antibioticcontrol, while DMSO was used as the negative control. The
activity. The antibacterial activity of white turmeric was provenprepared bacterial suspension was evenly spread on Mueller
effective against bacteria such @phylococcus epidermidis Hinton Agar (MHA) plates using sterile swabs. The
Staphylococcus auretsndBacillus cereus impregnaed disks were carefully placed on the inoculated
Previous studies foundhat antibiotic activity also agar surface and gently pressed to ensure firm contact. Each
depended on the concentration of the extract used. Thiseatment, including controls, was performed in five
difference showed the need for further testing to confirnreplicatbns.
those resultsThis study aimed to determine and confirm the  All plates were incubated at 37°C for 28! hours.
type of white turmeric extract that provided thestbe After incubation, the diamet of the inhibition zone around
antibiotic effect againsk. coli Thus, it was expected to each disk was measured in millimeters using a digital
obtain more consistent and accurate data, so that natucliper. The inhibition zone was defined as a clear area
antibiotics could be further developed on a strong scientifievithout visible bacterial growth. Data were tabulated as
basis. Therefore, the researchers conducted a study on tmean inhibition zone diameters for each group. Sinee th
effectivenessof the inhibitory power of white turmeric extract groups (50%, 70%, and 90%) consistently showed 0
(Curcuma zedoarijpextract against the growth activity of mm zones, only the positive control demonstrated
Escherichia coliusing concentrations of 50%, 70%, and measurable inhibition, with a mean diameter of 32.4 mm.
90%. The concentrations of 50%, 70%, and 90% wer&he results wre analyzed descriptively, and statistical
chosen in this study, which stated that white tufenextract  testing was performed using the Kkal-Wallis test to
had the potential to inhibit the growth Ef coli, with the  confirm group differences.
possibility of increased effectiveness along with higher  Thisstudywasapprovedy the EthicsCommitteeof the
concentrations.  Although several studies showedraculty of Medicine, UdayanaUniversity, with the number
antibacterial activity, the results obtained were still variedUN14.2.2.VII.14/LT/2025
and inconsistert®**
Therefore, this study was conducted to further evaluatRESULT
the effectiveness of white turmeric extract at various
concentrations against the growthf coli, as well as to In this study, the antibiotic activity test was conducted
confirm whether there was antibacterial activity at thewith five replications to ensure that the data obtained were
applied concentratian The selection of a 50% more consistent. Treatments with white turmeric extract
concentration of white turmeric extract was used toagainst Escherichia coliATCC 25922 were applied at
determine the minimal effect, 70% to observe the possibilityoncentrations of 50%, 70%, and 90%. Ciprofloxacin was
of increased activity, and 90% to test the maximunused as the positive control to compahe inhibition of

effectiveness. bacterial growth, while DMSO was used as the negative
control to confirm that the solvent did not affect bacterial
OBJECT AND METHOD growth. The outcome measured in this study was the

diameer of the inhibition zone, defined as the clear area

This studywas a true experiméal laboratory research surroundiig the paper disk in each treatment. Inhibition

with a posttest only control group design. The testzones were observed only in the positive control group,

organism wagscherichia colATCC 25922, obtained from whereas no inhibition zones were found in the three white

the Microbiology Laboratory of the Faculty of Medicine, turmeric extract concentrations (50%, 70%, and 90%) or in
Udayana University. Pure colonies were subcultured othe negative control.
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Figure 1. Inhibitory test results. The positive control (ciprofloxacin) inhibited the bacteria, whereas the white turmeric extract
at concentrations of 50%, 70%, and 90%, as well as the negative control (DMSO), did not inhibit the bacteria

Table 1. Measurement Resultsf dahe Inhibition Zone Diameter of White Turmeric Extract Against the Growth of
Escherichia coli

Inhibition Zone Diameter (mm)

Treatment Type 1 ) 3 2 5 Mean (mm)
Control (+) 34 33 33 31 31 324
Control €) 0 0 0 0 0 0
Extract 50% 0 0 0 0 0 0
Extract70% 0 0 0 0 0 0
Extract 90% 0 0 0 0 0 0

Table 1 showed that the positive control group had &he phenolic and flavonoid contents in white turmeric extract
mean inhibition zone diameter of 32.4 mm. Meanwhile, thewere also known to damage bacterial cell memé integrity,
negative control group and all treatment groups of whitecause ion and protein leakage, and interfere with DNA and
turmeric extract(50%, 70%, and 90% concenioats) did ~RNA synthesig?*® However, the effectiveness of these

not show any inhibition zones. compounds in inhibiting bacterial growth greatly depended on
factors such as extraction method, type of solvent,
DISCUSSION concentration, type of microorganism tested, and

environmental conditions of the plant source. Differes in the

The results of this study showed that white turmericactive compound content of white turmeric from different
(Curcuma zedoarjaextract at concentrations of 50%, 70%, regions were suspected to be one of the reasons why inhibition
and 90% did not exhibit antibacterial activity against thezones were not formed. A study bystati reported that
growth of Escherichia coli All three concentrations failed to essential oil content in white turmeric varied by region, ranging
form inhibition zones, resulting in inhibition zone diameters ofrom 1.87% in Kulonprogo, 1.25% in Bantul, to 1.06% in
0 mm in all treatments. In contrast, the positive control grousunung Kidul. This variability indicated that the chemical
using ciprofloxacin as the standard antibiotic demonstratecdomposition of white turmeric was not uniform, and the
significant antibacterial activitywith a mean inhibition zone samples used in this study might have contained very low
diameter of 32.4 mm, inclting high effectiveness in inhibiting levels of essential oils or cunmin, which were insufficient to
the growth ofE. coli Meanwhile, the negative control group, inhibit E. coligrowth*
which used IMSO as the solvent, also showed no inhibition Previous studies provided diverse evidence regarding the
zones (0 mm), confirming that the solvedid not affect antibacterial activity of white turmeric. For instana study
bacterial growth. reported that ethanol extract of white turmeric had a minimum

Curcuma zedoariavas known to contain various bioactive inhibitory corcentration (MIC) of 21% and a minimum
compounds with potential antibacterial activity, such adactericidal concentration (MBC) of 22% agairist colj
cur cumi n, c furmerene, e geoma&ane, dhd indicating that antibacterial effects only appeared at relatively
furanodiene. These compounds had been reported to posskggh concentrations. Another study reported that white
antimicrobial, antinflammatory, and anticancer properties. turmeric extract at 100% concentratiproduced an average
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inhibition zone of 14.3 mm against coliandStaphylococcus likely due to extraction and solvent limitations rather than the
epidermidis whereas antibacterial activity was not detected aabsence of antibacterial potentiaorcuma zedoari&’
lower concentrationsThis finding reinforced the notion that However, in this study, the extraction method and solvent
extract concentrations below 100% might nottbeng enough  used were clearly described, with maceration performed using
to inhibit the growth of Gramegative bacteria such &  96% ethanol to obia the active compounds and DMSO
coli.”® employed to dissolve the extract before antibacterial testing.

A study byTaniausing in vitro and in silico approaches Despite this, the results still showed that the extract did not
showed that secondary metabolites such as curcumenol adeémonstate antibacterial activity again&. coli. This was
germacrone in white turmeric extract had the potential tdurther supported by the fact tHat coliwas a Grannegative
inhibit important enzymes i&. coli such as MurE and DNA bacterium with a complex lipopolysaccharide (LPS) cell wall
Gyrase B. Although these results provided a theoretical basstructure, which made it more resistant to antibacterial agents,
for antibacterial potential, it needed to be recogpiithat in  especially those derived from plants (Tortora et al., 2018). The
silico predictions did not necessarily reflect actual effectivenedsw permeability of theE. coli cell wall to polar compounds
in biological systems, particularly if the active compounds wereaused most plafterived active compounds to have difficulty
not available in optimal concentrations in the extfact. penetrating the outer membrane to reach their biological

Extracts of Curcuma zedoariavere reported to show targets®
antibacterial activity againsg. coli when extracted using Several techni aspects of the experimental design might
ethanol and methanol solvent®ne study by Alghannay also have influenced the results, such astést method used
reported that antibacterial effectiveness strongly depended ddisk diffusion or well diffusion), incubation duration, and the
extract concentration, extraction technique, solvent type, angblume of extract applied. Uneven diffusion of antibacterial
test conditions.rl this study, although extracts were prepareccompounds in the agar medium or the use of solvents
using 96% ethanol and applied at high emrations (50%  incompatible with the medium characteristics could have
90%), no inhibition zones were observed agdistoli. This  hindered the optimal spread of active compounds, resulting in
indicated that ethanol extraction under certain conditions mighhe absence of inhibition zones even though the compounds
not yield effective antibacterial activity, especially againsttheoretically had antibacterial potential. This dition was in
Gramnegative bacteria with complex cell wall sttures like  line with CLSI (2024), which stated that the disk diffusion
E. coli The low effectiveness of active compounds extractedhethod was quitative and highly dependent on the ability of
with ethanol was suspected to be the main cause of the absenoenpounds to diffuse in the test medium. Large molecular size
of inhibition zones. This findip was consistent with Sasanti, or certain chemical properties might impede diffusion,
who reported that the highest antibacterial activity wagreventing visible inhibition zones despite potential
obtained from the -hexane fraction, with an MIC value of antibacterial activity?
3.125 ppm againdE. coli, while the ethanol fraction showed Recommendains for further research included the use of
much lower activity. The antibacterial activity of white more effective organic solvents to improve extraction
turmeric extract was indeed strongly influenced by the solverdfficiency of white turmeric bioactive compounds. Selecting
used, as differérsolvents had different capacities to dissolvemore suiable solvents was expected to yield extracts with
bioactive compounds such as flavonoids and phenolics, whidhigher and more stable concentratiafisactive compounds.
were generally lipophilic. Alghannay further reported thatFractionation of bioactive compounds should also be
methanol, ethanol, and isopropanol were more efficient irtonsidered to isolate and identify key components such as
extracting such compounds, wittethanol and ethanol extracts curzerenone and germacrone, which were reported to have
producing inhibition zones ranging from 7.33 mm to 10.67 mndominant antibacterial activity. By fractionating, researchers
at concentrations of 380 mg/mL. Isopropanol extracts even could more specifically evaluate the effects of each compound
showed higher activity, with MIC values as low as 1.25against the target bacteria. Increasing extract concentrations
mg/mL"18 above 90% was also a relevant consideratiorgessome

In this study, DMSO was not used as thain solvent for previous studies indicated that the antibacterial activity of white
maceration but only as a supporting solvent to prepare extractrmeric ony became evident at very high concentrations.
concentrations before antibacterial testing. The use of DMS®lore precise measurement methods such as Minimum
at low concentrations (£&) had been reported not to Inhibitory Concentration (MIC) and Minimum Bactericidal
significantly affecte. coligrowth, thus ruling out DMSO dke = Concentration (MBC) tests using broth microdilution should
cause of the absence of inhibition zones. Therefore, the lack alko be employed, so that antibacterial agtivcould be
inhibition zones was more likely due to the low content ofquantified more accurately. Additionally, testing against Gram
active compounds in the white turmeric extract rather than thgositive bacteria should be conducted to determine the broader
DMSO solvent. This finding indicated that antibacterial activityantibacterial spectrum of whitturmeric extract. This was
was not solely dependent on high extract concentrations bstipported by previous studies suggesting that white turmeri
also on the suitability of solvents, extraction methods, and thextract tended to be more effective against Gpasitive
ability of active compounds to diffuse eétively in the test bacteria compared to Gramegative bacteri&
medium. Consequently, the negative results in this study were Apart from these factors, this study also had several other
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limitations that needed consideration. Variations in raw4. Indriani V, Chiuman L, Wijaya LL, Lister G, Grandis
material quality, such as rhizenage, harvesting location, and L. Antibacterial Effect of Curcuma zedoaria Extract on
storage conditions, could have influenced the active compourigiacillus cereus and Staphylococcus epidermidis. Althea
content, thereby limiting test consistency. The extractioMedical Journal. 2020 Mar 28;7(1)8).
duration and ntaod used, namely maceration for 72 hours5. Jap AL, Widodo AD. Diare akut yang disebabkan oleh
might not have been optimal compared to nashsuch as infeksi. Jurnal Kedokteran Meditek. 2021 Sep 24;27(3):282
Soxhlet or ultrasonic extraction. Furthermore, the volume 08.
extract applied to the test medium might not have beeB. Makvana S, Krilov LR. Escherichia coli infections.
sufficient to form measurable inhibition zones, particularlyPediatrics in review. 2015 Apr 1;36(4):160.
given the lipophilic nature of the compounds, which madé&/. Gultom R. Evaluasi Kepatuhan Pasien Anandrerita
diffusion in agar difficult. The stability of active compounds Diare terhdap Penggunaan Antibiotik di Rumah Sakit
could also have decreased during drying, storage, or heatiigmum (RSU) Karya Bakti Ujung Bandar Rantauprapat.
prior to extraction. Environmental factors such as mmaddH,  JIFI (Jurnal limiah Farmasi Imelda). 2021 Mar 31;4(2):37
incubation temperature, and bacterial density might also hav.
affected the resdf making it necessary to interpret 8. Novita RP, Wiaya DP, Novelia D. Evaluasi
antibacterial activity with these aspects in mind. Therefore, thpenggunaan antibiotika pada pasien arethgdn diare akut.
negative results obtained in this study were more reflective afurnal Penelitian Sains. 2023 Mar 22;25(1)686
methodological and experimental limitations rather than &®.  Sagita ND, Sopyan |, Hadisaputri YE. Kunir putih
complete rejection of the antittarial potential of white (Curcuma zedoaria Rocs.): formulasi, kandungan kimia dan
turmeric'®? aktivitas biologi. Majalah farmasetika. 2022 Apr 6;7(3):189
In conclusion, this study contributed important insights205.
into the effectiveness of white turmeri€yrcuma zedoarla  10. Wardani EK, Kuniawaty E, Saputra QJji Efektivitas
extract gainst the growth oEscherichia coli It also opened Antibakteri Ekstrak Rimpang Kunyit Curcuma domestica
opportunities for further develomnt in formulation and terhadap bakteri Escherichia coli dan Shigella dysenteriae.
optimization of extraction methods, so that the bioactivelurnal Illmu Kedokteran dan Kesehatan. 2023 Mar
compounds irCurcuma zedoari@ould be maximally utilized 5;10(2):1494502.

as antibacterial agents in the future. 11. Apriliantisyah W, Haidir |, Sodigah YSaid MF. Daya
hambat ekstrak kunyit (Curcucma domestica Val) terhadap
CONCLUSIONS AND SUGGESTIONS bakteri Staphylococcus aureus dan Escherichia coli. Fakumi

Medical Journal: Jurnal Mahasiswa Kedokteran. 2022 Nov

This study concluded that white turmeri€urcuma  1;2(10):694703.
zedoarig extract at concentrations of 50%, 70%, and 90%l2. Gharge S, Hiremath SI, Kagawad P, Jivaje K, Palled
did not demonstrate antibacterial activity againstMS, Suryawanshi SS. Cowma zedoaria Rosc
Escherichia coli as no inhibition zones were observed, (Zingiberaceae): a review on its chemical, pharmacological
while ciprofloxacin as the positive control showed and biological activities. Future Journal of Pharmaceutical
significant inhibitory effects. Sciences. 2021 Aug 23;7(1):166.

Furthe investigations are recommended by employingl3. Budiansyah A, Haroen U, Syafwan S, Kurniawan K.
higher concentrations, alternative extraction methods, ofAntioxidant and atibacterial activities of the rhizome
different solvents, as well as testing against other bacteriaixtract of Curcuma zedoaria extracted using some organic
strains, to provide a more comprehensive understanding sblvents. Journal of Advanced Veterinary and Animal

the antibacterial potential @urcuma zedoaria Research. 2023 Sep 24;10(3):347.
14. Astuti H. Komposisi Minyak Atsiri Rimpang Kunyit
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