DOES WASHING YOUR FRUIT MAKE A DIFFERENCE?
EVALUATING DISINFECTION METHODS TO REMOVE BACTERIA FROM CANTALOUPE MELON
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Results Analysis & Statistics

GraphPad Prism was used to plot data for statistical analysis. The data were collected 1n
Bacterial Growth on Cantaloupe Skin - | | | o triplicate and analysed using one-way ANOVA and post hoc Tukey’s test.

Introduction

Bacteria 1s found throughout the world, from hydrothermal vents in the ocean, the air

we breathe, and even 1n our body (Parker, et al., 2016). Most bacteria are considered

harmless and can even benefit us, such as Escherichia coli (E. coli) and 4007 Discussion
Staphylococcus aureus (S. aureus). However, there are approximately 1% that are 30
considered pathogenic (Parker, et al., 2016). Bacteria are split into two groups: ,E 300- T * Bacteria grew from the melon skin and the vegetable spray was the best at removing 1t (though
= iy .. . . . . .
Gram-Positive (GPB) and Gram-Negative (GNB). Both GPB and GNB can be 2 5o TlOt statlstlcally. 51gn1ﬁc2.mt with this small sample size.) The Wat.er rinse and Wlpe appe?ared to
, , S , O increase bacterial colonies. The vegetable spray was most effective at removing crateriform
spread to humans through contaminated soil, water for irrigation, and handling S 200- . . . . s
. . o o . > bacteria colonies were characterised as Gram-positive bacilli.
procedures and some species can cause gastrointestinal 1llnesses 1f ingested with a 2 150 Possibl e dustion in bacterial I o e due to th
: 7 * Possible causes of reduction in bacterial gro sing the vegetable spray may be due to the
high enough dosage (Gerken, et al., 2022). For example, the most recent outbreak E » ! . STOWHL HSING TE VEE pray may be ot ,
by ol lon (October 2023-] 2024) ltine in 9 death = 100- detergent which formed a thin slimy film on the melon that may have assisted in the prevention
nvo Vlgg Cacrll a:u;; © I.ne 0(111 o belr ] aTluary resi Hlllg lilh ;a .S . 50- of transfer to the plate. The surfactants target the cell membrane of the bacteria and interrupts the
across Canada. AsS fruit and vegetables are an important part ot a healthy diet 1t 1S : :
mportant to consider removine as many potentiallv harmful bacteria as possible to 0- Fig 1B. Samples of cantaloupe melon printed on TSA and treated with a variety of disinfection methods. One sample of ETC and possibly cause cell lysis (Falk, 2019)
p'd . .g — Y fl dex] Y 1 P - od each triplicate is shown here. * All bacteria tested were Gram-positive. It 1s possible that many Gram-negative bacteria species,
avol an}.l type of 1llness; particu a.r Y int .e elderly and immunocompromised. We & From left to right: Unwashed, Wiped (Towel), Vegetables Spray and Water Rinse such as Salmonella, were removed at the processing plant as they submerge the melons in a
hypothesized that any method of disinfection on cantaloupe melon would show a ¥ chlorinated bath.. Examples of possible gram-positive bacteria that can grow in soil and cause

difference than the untreated one.

gastrointestinal illnesses are Clostridium perfringens, Clostridium difficile, and Bacillus cereus

Fig 1A. Bacterial Growth After Disinfection (Lim, et al. 2020; Ohtani & Shimuzu. 2016; Stenfors et al., 2008)
Treatment. Data are Mean and SEM of

triplicates. Vegetable spray was reduced by

Purpose

* A possible reason for the common type of bacteria to be gram-positive may be because

The purpose of this study was to gauge the effectiveness of various disinfection 37.5%, whereas the wipe and water rinse cantaloupe melons only grow on top of the soil as opposed to 1n the soil, which could have the
methods to reduce the number of potentially harmful bacteria found on cantaloupe increased the bacterial load by 30% and 33%, possibility of transferring more gram-negative bacteria, such as E. coli and Salmonella,
melon skin. Different Types of Bacterial Colonies » The 33% increase in growth of bacterial colonies from the wipe with the tea towel was expected,
10- as 1t was not sterilized but a household item.
Method and Methodology - -~ |
* The water rinse increase was surprising as water here 1s treated thoroughly. Thoughts on how an
. . » 81 increase of 30% may be explained by poor aseptic techniques, time spent air drying, or cross
Collection of Fruits and Vegetables £ contamination.
. . . . - i
There were preliminary studies done that tested for the consistent growth of = 6 Fig 3. The three most common colonies on unwashed cantaloupe skin.  The crateriform bacteria was the most susceptible to the veggie spray.
bacteria from multiple types of fruits and vegetables. Cantaloupe melon was % A) Crateriform colony B) Lobate colony C) Circular colony . .
chosen due to the moderate growth of bacteria and supported by the recent %4' F“tu re DlreCthn
outbreak in October 2023. - . . . .
21 For future experiments 1t should be noted that sample sizes should be larger to incorporate a
Plating & Growth of Bacteria better understanding of the true reduction in numbers, as triplicates were not adequate 1n
0.

showing a significant difference. Due to time constraints, we were unable to 1solate and test

The cantaloupe melon was aseptically cut into 4x4 cubes, treated with the
multiple disinfectants and plated in triplicates onto tryptic soy agar (Oxoid). S

all bacterial colonies that were present through gram-staining and DNA extraction to identify

. SO which specific bacteria we were dealing with. It would be interesting to perform further tests
Negative control plates of water only, vegetable spray only, tea towel only, and no . . . . . .
. . including DNA analysis to determine which species were present on the plates.
treatment were plated and E. coli were plated as a positive control. They were
incubated for 24 hours at 37°C and once removed they were refrigerated until Fig 2. Number of different types of bacterial
being gram-stained colonies (richness) after disinfection treatment. References
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* Ateatowel was used to physically wipe the skin of the cantaloupe as the Fig 6. North [Photographl. (2023) Ag P © =P

American

Cantaloupe. Type Acknowledgements

of cantaloupe

melog used in this I would like to thank Dr. Liza Sutton for helping making this project idea a reality.
experiment (Scott L :

Bauer 2023) I could not have done 1t without her boundless knowledge. I would also like to

thank the biology and micro lab staff for allowing the use of their facilities
throughout the semester.

general public has access to one.

Gram-Staining

Fig 5. Growth of Crateriform bacteria
after disinfection post treatment. The
vegetable spray reduced the count of
crateriform to 0. Data are Mean and SEM
of triplicates.

Samples from the most common type of bacterial colonies were Gram stained
with control bacteria (E. coli and S. aureus) and viewed under 100x objective

(Ze1ss microscope)
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