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The human commonly consume fruits as food. Indigenous microbes are responsible for the
spoilage of fruits. If bacteria spoil consumed fruit, they can cause infections in the human body
that may lead to severe consequences. Some commercially available drugs are effective
againstaninfection, and some show no orlittle effect. Objective: To check the efficacy of locally
available drugs against indigenous microbes that are commonly responsible for infections in
natives. Methods: Microbes isolated from rotten fruits are used to check that the antibiotics
available in our market are effective against them. Different antibiotics are used against these
bacteria. Control antibiotics determine the efficacy of each antibiotic. Results: All the
antibiotics are effective but to a different extent. The presence of the active compound in the
drug determinesits effectiveness. If the active compoundis presentin pure form and adequate
amounts in the dosage of the drug, it will be effective. Bacteria become resistant to the drugs,
which is the major issue faced. Conclusions: Antibiotic resistance and specificity of drugs are
also important factors that determine the efficacy of the drugs. Antibiotic resistance is
influenced by the uncontrolled, unnecessary, and recommended use of antibiotics in society.
The specificity of thedrugto the microbesalso contributesto the effectiveness of antibiotics.

INTRODUCTION

The bacteria presentinan environment are responsible for
the many infectious diseases in human being as well as in
other organisms. Human can be infected by these
microbes when came into contact with contaminated
surfaces or when consume the spoiled food [1]. Due to this
interaction bacteria can cause many symptoms of illnessin
human body. The antibiotics available in commercial
market are commonly used by the natives [2]. These
antibiotics should be effective against the indigenous
microbes because they are the major cause of infections

and disease. Antibiotics used for treatment bacterial
infections kill bacteria (bactericidal) and inhibit their
growth(bacteriostatic). they can induce drug resistance in
these microbestoo. Serious adverse consequences can be
caused by excessive and long-term use of antibiotics [3].
Fruits offer a conducive habitat for the proliferation and
development of various microorganisms, particularly
bacteria[4]. The tissues within fruits contain a significant
concentration of diverse carbohydrates, minerals,
vitamins, and amino acids [5]. The second point is as
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follows. Spoilageisatermusedtodescribe anyalterationin
the state of food that renders it unattractive or unsuitable
for human consumption[6]. Bacterial organisms the initial
stage of spoilage involves the weakening of tissues due to
the degradation of pectins, ultimately leading to the
complete degeneration of the fruit into a slimy mass. The
subsequent metabolic processesinvolve the breakdown of
starch and sugars, resulting in the emergence of
undesirable odors and smells, as well as the production of
lactic acid and ethanol [7]. The proliferation of undesired
contaminatingbacterianotonly leadsto the degradation of
sensory and organoleptic attributes of food, but also poses
arisk of causing ilinesses [8]. The majority of pathogenic
bacteria included in food products originate from the
intestinal tract, while a subset can also be detected in the
nasal passages, throat, hair, and skin. Therefore, it is
frequently observed that food handlers serve as a primary
conduit for both contamination and cross-contamination.
Foodborne illnesses caused by foodborne microorganisms
represent asignificant public health concernthatis closely
linkedtofood hygiene practicesandthe broader concept of
food safety [9]. Foodborne infections have garnered
considerable public health scrutiny in the last five decades,
as the recognition of microbial contamination as a
substantial global issue has grown [10]. These ailments
provide a significant challenge in both developed and
developing nations. Diseases transmitted via the ingestion
of food or water that has been polluted, particularly in
regions with inadequate sanitation, encompass hepatitis
A, hepatitis E, typhoid fever, as well as diarrhea and
dysentery [11]. The advent of antibiotics brought about a
significant transformation in the approach to treating
infectious diseases. The precise anticipation of antibiotic
effectiveness is crucial for the effective management of
bacterialinfections[12]. In addition to genetically encoded
pathways of antibiotic resistance, there is a limited
understanding of the factors that determine antibiotic
susceptibility during infection, leading to frequent
instances of treatment failure. Conventional antibiotic
susceptibility testing disregards the influence of external
factors on antibiotic susceptibility within the intricate
infection milieu, thereby rendering it an inadequate
indicator of antibiotic treatment efficacy. The excessive
and inappropriate use of antibiotics is resulting in the
development of resistance towards these crucial
pharmaceutical agents[13]. The emergence of resistance
toseveralantimicrobialdrugsisbeingobservedinbacterial
infections on a global scale. Therefore, it is crucial for
clinical microbiologists to furnish doctors with precise
information necessary for the selection of antibiotics for
patient therapy and care [14]. The antibiotics available in
market must be effectual. There is a need of proper
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inspection of antibiotics that are available in local
commercial market. The recommendation of antibiotic
and their dosage must according to the suitability against
agent and severity of the infection [15]. Use of
unproductive drugs may lead to the severe consequences
and can increase the risk of fatalness of disease. Most
suitable and effective antibiotics should be used against
the bacterial infections [16]. The future of antibiotics
needs upheaval in a field that stood on highly traditional
methods of development and discovery. This will need
considerable changesin policies, anumeric understanding
of the societal value of these medicines, and financing in
alternatives to conventional drugs, including monoclonal
antibodies, narrow-spectrum drugs, vaccines, and
bacteriophage coupled with highly efficient diagnostics
[17]. The objectives of this study were to isolate the
microbes responsible for the Spoilage of fruits and to
analyse the antibiotic activity of commercially available
antibioticsagainst theindigenousbacteria.

METHODS

Samples of rotten fruits are collected from the local fruit
market of Mirpur. Two types of unwashed and unprocessed
spoiled fruits comprising of viz. banana and peach were
collected in plastic zip bags [18]. These samples are
brought in to the laboratory of the Department of
Biotechnology Mirpur University of Science and
Technology (MUST), for further analysis. Microbes are
isolated from the spoiled site of the fruits; suspensions of
rotten partsare made and then serially diluted. These serial
dilutions spread over the media plates and incubated.
Bacterial coloniesgrow onthe mediathatareidentifiedand
Isolated. These colonies are used to form pure culture and
inoculum [19]. Rotten parts of spoiled fruits were cut by
using sterile knife and weigh by using digital weighing
balance. 1g of each sample was used. To prepare the
suspension autoclaved distilled water and sterile test-
tubes. 1g pieces of rotten fruits added to the 9ml of
autoclaved waterandthe testtubeswere shackedtoforma
homogenized mixture. In this way the 10ml suspensions of
fruits components in water, formed. As the suspension
formed from the spoiled part of fruits so it contains the
huge number of microbes in it. The suspensions formed
from the rotten fruits may have a high microbe's density. To
get the isolated colonies of bacteria serial dilutions were
made. The dilutions were made by adding Tml of previous
dilution, upto10-6[2(6)=12]asshowninTable1.
Table 1: Serials Dilutions of Samples

Dilutions Initial Volume Volume added From Final Volume
(mL) Previous Dilution (mL) (mL)
10-1 09 1g (weight) Fruit Sample 10
10-2 09 01 10
10-3 09 01 10
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10-4 09 01 10
10-5 09 01 10
10-6 09 01 10

All the components of agar media e.g., Yeast Extract,
Peptone, Sodium Chloride & agar are added in distilled
waterin measured quantity according to standard shake to
mix the componentsinwater. Composition of nutrientagar
isshowninTable2.
Table 2: Ingredients of Agar Media
Yeast Extract 3.0 1.5
Peptone 5.0 2.5
Sodium Chloride 8.0 4.0
Agar 15.0 7.5

Table 3: GrowthsonPlates

Plate # DTS Growths
1. 10-1 Very Dense
2. 10-2 Dense
3. 10-3 Dense
4. 10-4 Less Dense
5. 10-5 Slightly Visible
6 10-6 Not Visible

Plates of 10, 10°, 10° dilutions are allowed to incubate for
next 24 hours After the next 24 hours the growth on the
plate of 10 dilution was dense enough that there were no
separate colonies to identify. On the plate of 10° dilutions
was to identify the colonies of microbes and growth on 10
plates was not enough visible. Two colonies were marks as”
S1& S2"to use the pure culture preparation; these colonies
areshowninFigure1&2.

Figure1: Colony of Sample A(S1)
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Figure 2: Colony of Sample(S2)
Marked colonies of bacteriawere usedto form pure culture.
The inoculating loop is red hot to make is sterile then
allowed it to cool. After cooling the loop is slightly touched
to the marked colony and the streak on the media plate.
Same method was repeated for next colony. The plates
were incubated at 37°C for next 48 hours and the microbes
were allowed to grow. After thisincubation the pure culture
of the bacteria was available for the further processing.
Pure culture of coloniesS1and S2 are shownin Figure 3.

#

Figure 3: Pure Culture of Colonies S2 & S1
Broth media was prepared by adding the weight
components of it in distilled water. The components
dissolved by shacking. After the preparation of broth
media, it was autoclaved to kill the microbes that could
contaminate it. Components of broth media that was
preparedareshowninTable 4.
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Table 4: Ingredients of Broth Media

Ingredients Per1L(g) Per 500mL (g)
Yeast Extract 3.0 1.5
Peptone 5.0 2.5
Sodium Chloride 8.0 4.0

10 ml of broth added to the falcon tubes, sterile inoculating
loop is used to pick the growth from plate and added to the
broth. Then the broth culture was incubated at 37°C. A
control broth falcon tube was also used to detect growth of
microbes. After the incubation the broth culture became
dense that was sign of microbial growth in it. In this way
pure inoculums of STand S2 were available to check the
antibiotic efficacy of drugs, thatisshowninFigure 4.

o ;ao L

Figure 4: PureInoculums of Colonies S1& S2

A specific quantity of each drug was used to form the
solution. The weighed amount of each antibiotic drug was
added to the known quantity of the distilled water in test-
tubes. The test-tubes were shacked to dissolve the un-
dissolved components of drugs and to make the solutions
homogenized. Solution of each drug was made by the ratio
of 5bmg/Iml. As every drug has a specific amount of active
compound that is responsible for its activity and
mentioned on the package and drug has a higher total
weight. 50mg of active compound were used to make the
solution in 10ml of distilled water. So, 50 multiplied by the
ratio of total weight of drug to active compound to get the
quantity of drug containing 50mg of active compound.
Total weight of drugs weight of active compound in drugs
andweightusetoformsolutionsare mentionedin Tableb.
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Table 5: Weight of Drugs(Total, Active Compound, Ratio, Used)

Drug # Totoaflg\:ﬁight sz:gtfi\‘:eof Rz-ftio Weight of
[*] Compound T.D: A.C DrugUsed
D1(Moxifloxacin) 692mg 400mg 1.73:1mg | 86.5mg
D2(Cephalexin) 520mg 500mg 1.04: Tmg 52mg
D3(Levofloxacin) 823mg 500mg 1.64:1mg | 82.3mg
D4(Amoxicillin) 600mg 500mg 1.2: Img 60mg
D5(Cefixime) 512mg 400mg 1.28: Img 64mg

Calculated amounts of drugs having 50mg of active drug
were weighted and added to the test-tubes. 10ml of
distilled water was added to each tube and then shake to
dissolve or mix-up the drug in water. In these ways'
solutions of drugs 5mg/1ml were prepared that are shown
inFigureb.

———

—

Figure5: Solutions of Antibiotics

Small circular discs of paper of almost 5mm were prepared.
Thesediscs were autoclave to make themsterile. Eachdisc
dippedinthe antibiotic solutionand placed at the center of
media plate. Plates containing the discs dipped in
antibiotics solution ready for inhibiting the growth of
microbes. Media plates having discs containing antibiotics
in their center were inoculated with the microbes. 100ul of
S1& S2 inoculum spread over the media and incubate at
37°C. After the incubation the growth was present but
outside of the Zone of Inhibition of antibiotics.
RESULTS

All the antibiotics had different antibiotic activity against
the strain S1and S2 and the exact value (diameter) of Zone
of Inhibition. The Zones of Inhibition were visible and the
diameter of each zone measured with scale that provides
information about the antibiotic efficacy of each drug.
Zones of Inhibition that are formed of culture plates by
different drugs used on S1 and S2 strains are shown in
Figure6and?7.
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Figure7: Zones of Inhibitionsagainst S2
All the drugs are found efficient to variable extent against
the indigenous microbes used in our experiment.
Measurement of Zone of Inhibition against S1 & S2 are

showninTable6&7.
Table 6: Zones of Inhibitionagainst S1

Drugs Diameter (mm)
Rifampicin (C) 27
D1 24
D2 19
D3 22
D4 12
D5 08
Table 7: Zones of Inhibitionagainst S1
Drugs Diameter (mm)
Rifmpacin (C) 27
D1 16
D2 17
D3 16
D4 13
D5 21

DISSCUSION

Previous studies have highlighted the significance of
antibiotic-induced oxidation in bacteria, which plays a
crucial role in the effectiveness of bactericidal medicines.
This viewpoint aligns with our research findings pertaining
to the effectiveness of antibiotics against autochthonous
bacterial species. The findings of our experiment provide
evidenceinfavor of the hypothesisthatantibiotics possess
the ability to impede the growth of these microorganisms.
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Thisinhibition may be attributed toarange of mechanisms,
such as the disruption of cell wall integrity or the alteration
of structural components. Recent study by Stokes et al.,
developed on these observations by presenting more
accurately that antibiotic-induced oxidation in bacteria
contributes to bactericidal efficacy of drug [20]. The
antibiotics drugs do not inhibit DNA replication machinery
as a primary target also degrades the cell wall of microbes
or denaturation of their structural component [21]. Our
research, similar to earlier studies, provides evidence that
antibiotics have varying effectiveness against particular
types of bacteria. The observed zones of inhibition in our
experiment exhibit variability among different antibiotics
and bacterial strains, which is consistent with prior
research findings. The aforementioned variability
emphasizes the significance of customizing antibiotic
therapy to the particular microbial species implicated,
along with the notion of antibiotic specificity emphasized
inpriorstudies.

CONCLUSIONS

In conclusion, indigenous bacteria can spoil fruits and
potentially lead to various human diseases and infections
upon consumption. Antibiotics serve as essential tools for
combating bacterial infections by inhibiting or killing these
microbes. Our research involved the isolation of these
spoilage-causing microbes from fruit samples,
effectiveness against these followed by testing the
efficacy of commercially available antibiotics against
them. Most antibiotics demonstrated isolated microbes,
albeit to varying degrees. The success of antibiotic
treatment depends on factors such as the purity of the
drugs, their specificity to the target microbes, appropriate
dosage, and treatment duration. Ensuring the responsible
and judicious use of antibiotics can optimize their
effectiveness in treating foodborne infections and
preserving public health.
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