
Clorox Killed My Friends: Evaluating the effects of sodium

hypochlorite, benzalkonium chloride, and hydrogen peroxide on the

quantification of bacteria on common kitchen surfaces.

The purpose of this project was to determine if the type of disinfectant has an effect on the

quantification of bacteria on common kitchen surfaces.
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Abstract

This research project aims to evaluate and compare the effects of different cleaners on the

amount of bacteria found. The purpose of this project was to determine if sodium hypochlorite,

benzalkonium chloride, and hydrogen peroxide have an effect on the quantification of bacteria

on common kitchen surfaces. While there have been studies done about different cleaners and

their effectiveness, no studies compared multiple cleaning solutions to each other. Thus,

consumers cannot properly evaluate the most effective cleaning solution. So, this research

project compares three different types of common cleaners in order to test their effectiveness

against bacteria. It is believed that Clorox will be the most effective cleaner because it contains

bleach, which is a strong disinfectant. To complete this research, swabs were taken of each

kitchen surface: sponge, sink, and counter. The initial swab was taken without any cleaner as a

control group. The next day each surface was covered in a disinfectant, which were then

swabbed. After at least 24 hours between every round of swabbing, this was repeated for each

disinfectant for every trial. The bacteria was placed into petri dishes, allowed to accumulate, and

then data was recorded. This research will help consumers use the most effective disinfectant,

which in turn can create health issues for individuals if not used. The research allows consumers

to compare three common household disinfectants for effectiveness, which is useful when

consumers want to purchase better cleaning supplies. Overall, it will improve the health of

society by using more efficient disinfectants.
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Introduction

Hygiene intervention is one of the key strategies to reducing the quantification of

disease-causing microorganisms in household kitchens. There is a lack of awareness and

understanding regarding the contamination of kitchen surfaces which poses a large human health

risk. This study will estimate the risk involving the contamination of different kitchen surfaces

and the use of a variety of disinfectants. The results will reveal which disinfectant is the most

effective in decontaminating kitchen surfaces of disease-causing microorganisms.

It was found that the use of disinfectant products under a specific, prescribed protocol is

needed to greatly reduce the quantification of disease-causing microorganisms in household

kitchens. Some households were provided with antimicrobial disinfectant cleaners and were

encouraged but not enforced to to use the cleaner. This did not result in any consistent reduction

of bacterial contamination. Contrastingly, households where the disinfectant was used on the

surfaces before the sample was taken or  households with a strict, prescribed cleaning protocol

were found to drastically decrease bacterial contamination. All in all, a strict, prescribed cleaning

protocol is needed to decrease the quantification of disease-causing microorganisms in household

kitchens.

An experiment discovered that Clorox spray and Lyson wipes were the most effective

disinfectant against salmonella. Generally, people are not completely familiar with proper

protocol on how to prevent food contamination, especially in regards to raw meat. Because of

this, there are very high rates of food poisoning and other illnesses that could have been easily

prevented. Simple tasks such as just rinsing helped to achieve 92% reduction of bacteria.

Additionally, in another study, it was found that many bacterias were becoming less sensitive to

certain disinfectants. The level of lowering sensitivity to leaning agents is increasing. This will
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happen whether the agent is used in the household or not however familiarity with it is still

essential to safety from harmful bacteria.

Salmonella is one of the most common causes of bacterial foodborne disease in the US.

Primarily, these diseases come from unsanitary cooking habits and refrigeration temperatures as

well as cross contamination in the kitchen. A study was done investigating how the risk of

salmonella could be reduced in the kitchen by cleaning with hypochlorite disinfectant over a

continuous amount of time. With this experiment, it was found that the risk could be heavily

reduced after soaking the potentially infected items in this sodium hydrochloric disinfectant. This

shows that by using these prescribed methods when cleaning, the hazard of these injurious

bacterias can be greatly lessened.

The results and knowledge gained from this experiment will provide society with a

greater understanding of proper decontamination procedure and products. This will lead to less

people getting sick from lack of knowledge about how to properly deal with bacteria in the

kitchen. Furthemore, properly dealing with bacteria will reduce the amount of hospital visits or

days of work missed, so people can save money and hospitals will have more space to treat other

patients. Also, the spread of bacteria will decrease if there is less bacteria in general. Overall,

proper safety regarding bacteria is beneficial to everyone.
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Materials

-Sterile Q-Tips for collecting samples of kitchen surfaces

-Sterile tubes for containing swabbed samples of kitchen surfaces

-Petri dishes to examine and count the amount of bacterial colonies

-Premade agar plate

-Gloves and safety goggles for student safety

-Clorox wipes for disinfecting kitchen surfaces

-Lysol wipes for disinfecting kitchen surfaces

-Bleach (for diluted bleach solution) for disinfecting kitchen surfaces

-Hydrogen peroxide for disinfecting kitchen surfaces

-Paper towels
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Methods (procedures)

1. All materials needed were collected

2. Hands were washed according to hand washing protocols

3. A sterile Q-Tip was used to swab one of the common kitchen surfaces before the

application of the specified disinfectant.

4. Hands were washed according to hand washing protocols

5. Steps 2-4 were repeated for the rest of the surfaces

6. Hands were washed according to hand washing protocols

7. The specified disinfectant was applied to one of the common kitchen surfaces. When the

disinfectant was applied, the disinfectant sat on the surface for five minutes before it was

wiped with a paper towel.

8. A sterile Q-Tip was taken to to swab one 2 inch by 2 inch area of the common kitchen

surfaces after the application of one of the specified disinfectants.

9. Hands were washed according to hand washing protocols

10. Steps 6-9 were repeated for the rest of the surfaces

11. The sterile Q-Tips were swiped into separate petri dishes for each sample.

12. The sample was allowed to accumulate and grow bacteria over the course of three days.

13. A hand count was completed to count the amount of bacteria colonies that have

accumulated in the petri dish

14. Results were recorded
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Results
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Discussion and conclusions

Our results did not support our hypothesis that “the Clorox will be the most effective in

decreasing the quantification of bacteria. This is because it contains sodium hypochlorite

(bleach) which is a strong and effective disinfectant”. The data showed no correlation between

the different types of disinfectant and their effectiveness on kitchen surfaces. With the exception

of one outlier (the sink of House 3 using hydrogen peroxide), the data did show that all the

disinfectants were highly effective in cleaning each surface.

Errors that could’ve been made in the experiment was the unequal amount of bacteria that

was able to accumulate before disinfectant use. The bacteria was allowed to accumulate for 24

hours before disinfectant was applied and samples were taken. During this time period, the foot

traffic of the kitchen might have differed or the surface might have been cleaned. This might

have affected the amount of bacteria accumulated for the control group or the amount of bacteria

the disinfectants had to clean. This could explain the one outlier (the sink of House 3 using

hydrogen peroxide) in the data.

The results and knowledge gained from this experiment will provide society with a

greater understanding of proper decontamination procedure and products. This will lead to less

people getting sick from lack of knowledge about how to properly deal with bacteria in the

kitchen. Furthemore, properly dealing with bacteria will reduce the amount of hospital visits or

days of work missed, so people can save money and hospitals will have more space to treat other

patients. Overall, proper safety regarding bacteria is beneficial to everyone. For future research,

we would like to use a wider variety of disinfectants. We would also like to test different

household surfaces, rather than just kitchen surfaces.
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