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How much bacterial growth is on your produce?
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How much bacteria does your produce have?

How much bacterial growth is on your produce? In this experiment, I will be testing to

see if different types of vegetables( Romaine-Lactuca Sativa L, var longifolia, Broccoli-Brassica

oleracea var. Italica, Cauliflower- Brassica oleracea var. botrytis) contain different amounts of

bacteria in the unwashed form straight from the field in the agriculture community of Yuma

County Arizona. I hypothesize that in this experiment out of the three types of produce

(romaine-Lactuca Sativa L, var longifolia,broccoli-Brassica oleracea var. Italica,

cauliflower-Brassica oleracea var. botrytis ), I think broccoli will have the most bacterial growth

because research states that “Broccoli has an effect on bacteria which scientists have started

calling it black rot or Xanthomonas campestris.” Bacterial growth on produce (broccoli,

cauliflower, romaine) is an important topic because all the different bacteria that grow on these

produce aren't healthy for the human body to consume. One of the bacteria that grows on the

produce is called isothiocyanates sulforaphane, it has bad symptoms that could hurt the human

body. The study of bacterial growth curves is important when aiming to utilize or inoculate

known numbers of the bacterial isolate, for example, to enhance plant growth, increase

biodegradation of toxic organics, or produce antibiotics or other natural products at an industrial

scale.

Method

The scientific method was used to conduct this experiment. In this experiment, I will be

testing to see if different types of vegetables( Romaine-Lactuca Sativa L, var longifolia,

Broccoli-Brassica oleracea var. Italica, Cauliflower- Brassica oleracea var. botrytis) contain

different amounts of bacteria in the unwashed form straight from the field in the agriculture

community of Yuma County Arizona. I hypothesize that in this experiment out of the three types
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of produce (romaine-Lactuca Sativa L, var longifolia,broccoli-Brassica oleracea var. Italica,

cauliflower-Brassica oleracea var. botrytis ), I think broccoli will have the most bacterial growth

because research states that “Broccoli has an effect on bacteria which scientists have started

calling it black rot or Xanthomonas campestris.”   In my experiment, I will be using broccoli,

cauliflower, and romaine. I will also have Petri dishes, swabs, a sharpie, and my PPE gear. I will

be swabbing the produce and then swabbing it onto the Petri dishes sin

Materials

There were many materials used to conduct this experiment. My main materials were

broccoli and cauliflower. I got 5 heads of broccoli and 5 heads of cauliflower. I will be using 10

Petri dishes, and gloves so I do not cause any variables towards bacterial growth. I’ll be using

cotton swabs that come inside the petri dish kit to swab the produce. I’ll have my black sharpie

to write the date and Initial of the produce on the Petri dishes. I have a table to set all my

materials on and a trash can to throw away the swabs after using them. I will be using a Samsung

S21 Ultra Plus for photo documentation. I will also need all of the PPE gear: gloves, a hairnet,

goggles, a coat, and a mask. I will also be using a dark box after swabbing my Petri dishes so no

sun can affect their growth. These are all the materials I’ll be using in my experiment.

Procedures

There were many procedures to conduct in this experiment. To start my experiment I put

on my PPE gear and started setting out all of my Petri dishes. After doing so, I separated the 10

Petri dishes into two sets of 5 and then took my sharpie and wrote the initial of the produce that

will be put onto one of the 5 Petri dishes and then the other initiatives on the other 5 Petri dishes.
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After writing the initials, I wrote the date on the back. I made sure I wrote this all tiny but big

enough for me to read it. After I grabbed my broccoli and swabbed the top of it and then

swabbed it into the petri dish doing a zigzag motion down then I will rotate the same petri dish

120 degrees and do the zigzag motion again. I repeat these steps 5 times but with a different head

of broccoli each time. I then put away the broccoli and taped off the broccoli Petri dishes and

moved on to the cauliflower Petri dishes. I swabbed 5 different heads of cauliflower and

swabbed them into Petri dishes just like I did for the broccoli. After swabbing I taped the Petri

dishes shut so they are safe and secure. After I made sure all of the Petri dishes were taped I

found a dark box and put them inside and left them to sit for a week. I made sure no light could

get into the box and no extra bacterial growth happens because of light. I then threw away all the

swabs and took off my PPE gear.

Conclusion

In conclusion, the outcome of this experiment showed that out of the 3 different produce I

used, broccoli, romaine, and cauliflower, broccoli had the highest bacterial growth average.

Results

The results of the experiment were expected. The results of this experiment showed that

my hypothesis was supported. I tested romaine, broccoli, and cauliflower in this experiment.

Each produce had 5 trials. Romaine's trials contained the numbers in order of trial 1 to trial 5, 49,

38, 44, 69, and 62, the average was 52.4. Broccolis trial numbers in order were 81, 69, 55, 70,

and 93, the average was 73.6. Cauliflowers trial numbers were 25, 46, 22, 79, and 103, the

average was 55. My results showed my Broccoli, then Cauliflower, and then Romaine had the

worst to best results.
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Discussion

There have been similar experiments conducted regarding the topic of Bacterial growth

on produce. Noah conducted an experiment testing how much bacterial growth is on different

types of produce. He used Apples, Grapes, Lettuce, Mushrooms, Peaches, Peppers, Spinach,

Strawberries, Tomatoes, Alfalfa Sprouts, and Mung Bean Sprouts. Fresh produce, including

apples, grapes, lettuce, peaches, peppers, spinach, sprouts, and tomatoes, are known to harbor

large bacterial populations, but they were only just beginning to explore the diversity of these

produce-associated communities. Out of the Eleven produce types, peaches, alfalfa sprouts,

apples, peppers, and mushrooms had the highest taxonomic richness levels. The bean sprouts and

strawberries had the lowest richness levels. (Fierer & Leff, 2013)

Sally conducted an experiment testing how much bacterial growth is in her classroom.

She is testing objects around her classroom/school. She is using her teacher's desk, her hand, a

stapler, swabs, and Petri dishes. Sally’s results showed that her hand had a lot of bacterial

growth, the desk was clean and had very few colonies, and the stapler had a few colonies. Her

experiment worked and showed her how much bacterial growth is in her classroom.

(STEMMomma, 2023)

Much information can be found regarding the topic of bacterial growth on produce.

“China and India produce 73% of broccoli and cauliflower produced in the world.”

( EstudioPatagon, 2022) Another interesting fact about this experiment is, “Lettuce is an excellent source

of vitamin A (in the form of carotenoids), vitamin K, folate, and molybdenum.”

(https://justfunfacts.com , 2022)

Conclusions and Future Study

In conclusion, the results of the experiment supported my original hypothesis. My project

worked because of my carefulness when looking into my data and following the scientific

https://justfunfacts.com
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method carefully. This experiment was successful because I spent my time well on looking for

the right information to give this experiment my all. This project proved that broccoli has more

bacterial growth than romaine and cauliflower. In closing, in a future study, I would like to

change my sample size and the number of different products I’m using. I would also like to add

that I would like to eventually change the experiment from romaine, broccoli, and cauliflower to

any other types of produce or anything my dad's farm grows.
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Appendix

Table A1

Types of

Produce Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average

Romaine 49 38 44 69 62 52.4

Broccoli 81 69 55 70 93 73.6

Cauliflower 25 46 22 79 103 55

Figure A1
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Figure A2

Figure A3


