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Introduction: 

Caring for skin wounds is important to help them heal and prevent infection. Wounds can be 

grouped into two main types based on their depth and the layers of tissue they affect. The 

two main types of skin wounds are superficial or deep. Superficial wounds only affect the 

outer layer of the skin, known as the epidermis. Types of superficial wounds include abrasions 

and scratches (Figure 1). Deep wounds go below the superficial layers of the skin and can 

involve underlying tissues such as the fat and muscle layers. Deep wounds include incisions, 

lacerations, tears, punctures and penetrations (Figure 1). All skin wounds and burns can easily 

get infected by bacteria, making it harder for the wounds to heal and can cause other health 

problems (Percival et al., 2010). 
 

 
Figure 1: The different types of skin wounds (Source: ResearchGate, n.d.). 

Antiseptics are substances that help clean wounds and kill bacteria, preventing infections and 

helping wounds heal faster (DermNet New Zealand, n.d.). Some common antiseptics are 

hydrogen peroxide, iodine, and alcohol-based solutions, often used to treat wounds (Leaper 

et al., 2013). Even though these antiseptics effectively kill bacteria, they can cause burns or 

allergic reactions. Consequently, offering consumers an effective but natural alternative 

remedy such as honey is important. 
 

Figure 2: Allergic Reaction from using an antiseptic (Source: Medical News Today, n.d.). 



This experiment is important in the area of wound care. Its overall goal is to investigate the 

potential of honey as a natural antiseptic for treating skin wounds. The objectives of this 

experiment are to: 

1. Find out if honey is as effective at preventing bacterial growth as the commonly used 

antiseptic, Dettol. 

2. To determine the best type of honey (manuka, wildflower or clover) for stopping 

bacterial growth. 

Honey has been recognised for its antibacterial properties for many years. It has a high sugar 

content, low pH (has an acidic property between 3.2-4.5) and contains hydrogen peroxide, 

which makes it good at fighting bacteria (Molan, 2001). Manuka honey, which comes from 

New Zealand, is especially known for its strong antibacterial effects because it has a unique 

substance called methylglyoxal (MGO) (Adams et al., 2008). Wildflower and clover honey are 

also known to have antibacterial properties. 

Using honey as a natural antiseptic has many benefits. Honey helps keep the wound moist, 

which is good for healing and can reduce scarring (Subrahmanyam, 2007). It also has anti- 

inflammatory properties, which means it can reduce pain and swelling. Plus, honey is natural 

and usually does not cause bad reactions like some chemical antiseptics can (Molan, 2006). 

If honey’s antimicrobial properties can reduce our use of antibiotics, resistant bacterial strains 

might not develop so quickly (Kwakman et al., 2010). If this experiment can determine which 

type of honey is the most effective at combating infections, honey can then be seen as an 

accessible and affordable treatment option, particularly in areas that have limited access to 

antibiotics (Mandal & Mandal, 2011) 

This experiment compares the effectiveness of honey as a natural antiseptic to a chemically 

made antiseptic, Dettol. It will also help us understand which honey might be the best choice 

for treating wounds naturally. To achieve this, sterile forceps will be used to create wells in 

agar plates for honey samples, while three plates will serve as controls. E. coli bacteria will be 

spread on the agar surfaces, and 0.5mL of different honey samples, along with a Dettol 

solution, will be added to the wells. Each plate will be labelled, sealed with parafilm, and 

incubated at 37°C for 48 hours. After incubation, zones of inhibition around the wells will be 

photographed and measured with a ruler. The diameters of these zones will be used to 

calculate the effectiveness of each sample in inhibiting bacterial growth, providing both 

qualitative and quantitative results. 

Aim: 

1. To find out if honey is as effective at preventing bacterial growth as the antiseptic 

Dettol. 

2. To determine if honey prevents bacteria growth and, if so, which type of honey 

prevents bacteria growth the best. 

Hypothesis: 

1. I predict that Dettol will be better at preventing bacterial growth compared to honey. 

2. I predict that Manuka honey will prevent bacteria growth the best of all of the honey 

samples. 



Variables: 

Independent variable: The different samples of honey (Manuka, Wildflower and Clover) and 

the Dettol solution. 

Dependent variable: The size of the area around the honey well or Dettol well where 

bacteria did not grow (zones of inhibition). 

 

 
Controlled variables: 

1. All nutrient agar plates (both the control plate and plates containing honey samples) 

need to be exposed to a constant temperature (370C) to make sure that bacteria 

growth conditions are the same. 

2. Type of bacteria used – Escherichia coli 

3. Incubation time (48 hours) 

4. Using the same batch of agar plates 

5. The same measurement technique (using a ruler) will be used to measure the 

inhibition zones around the honey wells. 

Materials: 

1. X15 nutrient agar plates 

2. Different types of honey samples (Manuka, Wildflower and Clover honey). 

3. X1 bottle of Dettol solution 

4. X1 sterile spreader 

5. X1 incubator (set to 370C) 

6. Bacterial culture (Escherichia coli). 

7. X1 sterile forceps 

8. X1 Sharpie marker for labelling the agar plates 

9. Parafilm for sealing the agar plates 

10. X4 teat pipettes. 

Method: 

1. Using sterile forceps, one well was created in each agar plate where the honey 

samples were placed, except for the three plates, which served as a control (no 

honey). 

2. The bacterial culture (E. coli) was spread onto the surface of the agar plates using a 

sterile spreader. 

3. A teat pipette was used to add 0.5mL of one type of honey sample to the well of one 

agar plate. For the same honey sample, the process was repeated twice. 

4. Step 3 was repeated for the other honey samples. 

5. Step 3 was repeated for the Dettol solution. 

6. Each agar plate was labelled with a Sharpie marker. 

7. The Petri dishes were sealed with parafilm to stop contamination. 

8. The agar plates were incubated at the appropriate temperature for human bacterial 

growth (370C) for 48 hours. 

9. After the incubation period, the agar plates were observed for zones of inhibition 

around the honey wells. Zones of inhibition were clear areas where bacterial growth 

was inhibited. 

10. To show qualitative results, photos were taken of each petri dish and carefully placed 

on a table. 



11. For quantitative results, the diameter of the zones of inhibition was measured for 

each sample using a ruler. This provided a numerical measure of each honey sample 

and the Dettol sample’s effectiveness at stopping bacterial growth. An average 

diameter for each sample was calculated, along with the area of bacterial growth 

inhibition and the percentage of bacterial growth inhibition. 

Results: 

1. Qualitative Results 

Table 1: The Effectiveness of Different Types of Honey in Stopping Bacterial Growth 
 

Sample Area of the Zone of Bacterial Inhibition (mm2) 

Trial 1 Trial 2 Trial 3 

Control 

   

Dettol 

   
Manuka honey  

  
Wildflower 

honey 
  

 

Clover 

 

 

 



Note: The area of a petri dish is A = πr2 , where r = 50mm (the radius of a petri dish) 

=3.14 x 502 

=7853.9 

2. Quantitative Results 

Table 2: The Effectiveness of Different Types of Honey in Stopping Bacterial Growth 
 

Sample Zone of Inhibition 

Trial 1 
Diameter 
(mm) 

Trial 1 
Diameter 
(mm) 

Trial 1 
Diameter 
(mm) 

Average Diameter 
(mm) 

Area of Bacteria 
Growth 
Inhibition (mm2) 

Percentage of 
Bacteria Growth 
Inhibition (%) 

Control 0 0 0 0 0 0 

Dettol 55.9 56.1 56.1 55.9+56.1+56.1 
3 

A= πr2 

= 3.14x282 

2461.8 x 100 
7853.9 

    
=56.0 =2461.8 =31% 

Manuka 51.7 51.8 51.7 =51.7+51.8+51.7 

3 

A= πr2 

= 3.14 x 25.92 

2106.3 x 100 

7853.9 

    
51.8 =2106.3 =27% 

Wildflower 33.3 33.1 33.1 =33.3+33.1+33.1 

3 

A= πr2 

= 3.14 x 16.62 

865.3 x100 

7853.9 

    
=33.2 =865.3 =11% 

Clover 14.2 14.1 14.2 =14.2+14.1+14.1 

3 

A= πr2 

= 3.14 x 7.12 

158.2 x100 

7853.9 

    
=14.2 =158.2 =2% 

 

Discussion: 

The experiment investigated the antimicrobial properties of various types of honey: Manuka, 

wildflower, and clover, compared to a standard antiseptic (Dettol) and a control. 

The percentage of bacteria growth inhibition for each sample was as follows: Dettol at 31%, 

Manuka honey at 27%, wildflower honey at 11%, clover honey at 2%, and the control at 0%. 

The results indicate a clear trend in the effectiveness of the antibacterial activity of the tested 

substances. Dettol demonstrated the highest bacterial growth inhibition at 31%, followed 

closely by Manuka honey at 27%. Wildflower honey showed moderate inhibition at 11%, while 

clover honey demonstrated minimal inhibition at 2%. As expected, the control showed no 

inhibition, establishing a baseline for comparison. Therefore, my results support both 

hypotheses, which were: 

1. Dettol will be better at preventing bacterial growth compared to honey. 

2. Out of all of the honey samples, Manuka honey will prevent bacteria growth the 

best. 

The control sample, which had 0% inhibition, served as a baseline to determine the natural 

growth rate of bacteria without any antimicrobial substances. This is important for accurately 

assessing the effectiveness of the other substances tested. By comparing the treated samples 

against the control, the experiment can isolate the impact of each substance on bacterial 

growth inhibition. 



The properties of each substance can explain the varying levels of bacterial growth inhibition 
observed. Dettol, a synthetic antiseptic, is specifically made with a chemical called 
Chloroxylenol to kill a broad spectrum of bacteria, which explains why it is the most effective 
substance at inhibiting bacterial growth (Table 1 and Table 2). Chloroxylenol disrupts the 
bacteria’s cell membrane, causing leakage of many essential ions and other metabolites. It 
also denatures (unfolds) proteins found inside bacteria cells, including enzymes, which are 
essential for carrying out many vital reactions (Kramer et al., 2004). 

Honey's low pH (between 3.2 and 4.5) and high sugar content create a hyperosmotic 

environment that inhibits bacterial growth. The low pH disrupts bacterial cell functions, while 

the high osmolarity draws water out of bacterial cells because water travels from an area of 

high water concentration (inside the bacteria) to an area of low concentration (the honey 

environment) by osmosis. This leads to dehydration and, ultimately, cell death of the bacterial 

cells, which explains why all honey samples showed some bacteria growth inhibition (Table 1, 

Table 2) (Molan, 2001). 

Manuka honey is known for its unique antimicrobial properties, largely because it has a 
chemical called methylglyoxal (MGO), which contributes to its antibacterial effectiveness. 
MGO disrupts the bacterial cell membrane and damages the bacteria’s DNA, affecting its 
ability to divide by binary fission (Kwakman et al., 2010). MGO also alters the structure and 
function of proteins inside bacteria, causing enzymes to stop carrying out important cellular 
processes (Kwakman et al., 2010). Although less potent than Manuka, wildflower honey 
contains various phytochemicals that provide some antibacterial activity (Kwakman et al., 2010). 
Clover honey, however, has lower levels of these active compounds, resulting in minimal 
inhibition (Kwakman et al., 2010). 

Random errors are shown as the natural variation of the diameter for each trial for a given 
sample. The natural variation in the results is called imprecision. One potential random error 
would be the amount of Dettol or honey added to each well. The measured amount of Dettol 
or honey was 0.5mL, but slight variations could have occurred. If one well had a slightly larger 
amount than another well, then this might cause greater antibacterial activity. Another 
random error was the number of bacteria spread onto the agar in each Petri dish. Some plates 
might randomly have more bacteria than others. The Petri dishes with more bacteria probably 
showed less antibacterial activity because more bacterial cells had to be killed. Random errors 
cannot be eliminated, but their effects can be minimised. Therefore, to minimise the effects 
of these random errors, the number of trials would need to be increased, the experiment 
would need to be repeated a few more times and average diameter results calculated for each 
sample. Repeating the experiment and increasing the number of trials will also allow me to 
see if my results are reliable (getting similar results for each trial) for each substance. 

Systematic errors are caused by human mistakes or errors in the method and affect the results' 
accuracy. One mistake was that the area of bacteria growth inhibition was not exactly circular. 
Therefore, I decided to measure the largest distance (diameter) across the zone of inhibition, 
which would have affected the accuracy of the results. The percentage of bacteria growth 
inhibition would have been larger than if I had decided to measure the shortest distance 
(diameter) across the zone of inhibition. Another systematic error could be cross- 
contamination, which could have occurred between the samples if a clean pipette was not 
used. Suppose the pipette previously used to pipette Dettol into a well was used for a honey 
sample. In that case, the honey sample may have shown greater antibacterial activity than it 
should. 

To better understand honey as an effective natural antiseptic, systematic errors must be 
considered when repeating the practical to make sure that the results are valid and reliable. 



Conclusion: 

In this experiment, I aimed to test the hypotheses that: 

1. Dettol will be better at preventing bacterial growth compared to honey. 

2. Manuka honey was expected to show the highest bacterial inhibition growth among 

the honey samples. 

The results supported my hypothesis. Dettol, a chemical disinfectant, showed the highest 
bacterial growth inhibition at 31%. Manuka honey was the most effective among the honey 
samples, with 27% inhibition, followed by wildflower honey at 11% and clover honey at 2%. 
The control, which had no treatment, showed 0% inhibition. 

These findings confirm that Dettol was better at preventing bacterial growth than honey, most 
likely because it contained a synthetic chemical called chloroxylenol, which disrupts bacterial 
cell membranes. The results also showed that Manuka honey, with its high levels of 
methylglyoxal (MGO), had the strongest antibacterial properties out of all honey samples. 
MGO inhibits bacterial growth by disrupting their cell membrane and damaging the bacteria’s 
DNA, affecting its ability to divide by binary fission. Wildflower honey has some antibacterial 
effects due to its natural phytochemicals, although it is not as potent as Manuka honey. Clover 
honey, with fewer antibacterial compounds, showed the least inhibition of bacterial growth. 

Overall, the experiment demonstrated that different types of honey have varying abilities to 
inhibit bacterial growth, with Manuka honey being the most effective among the tested kinds 
of honey. The data supported our hypothesis, showing that natural substances like honey can 
have significant antimicrobial properties, which vary depending on their composition. This 
experiment highlights the potential of using honey, particularly Manuka honey, as a natural 
antibacterial agent. 
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STUDENT(S) NAME: Kirra Dixon                                                                                                          ID: 0370-009 

SCHOOL: Mercedes College 

Activity: Give a brief outline of what you are planning to do. 

My experiment is to investigate the potential of honey as a natural antiseptic for treating skin wounds. The objectives 
of this experiment are to: 

1. Find out if honey is as effective at preventing bacterial growth as the commonly used antiseptic, Dettol.  

2. To determine the best type of honey (manuka, wildflower or clover) for stopping bacterial growth. 

In this experiment, sterile forceps will be used to create wells in agar plates for honey samples, while three plates will 
serve as controls. E. coli bacteria will be spread on the agar surfaces, and 0.5mL of different honey samples, along 
with a Dettol solution, will be added to the wells. Each plate will be labelled, sealed with parafilm, and incubated at 
37°C for 48 hours. After incubation, zones of inhibition around the wells will be photographed and measured with a 
ruler. The diameters of these zones will be used to calculate the effectiveness of each sample in inhibiting bacterial 
growth, providing both qualitative and quantitative results. 

Are there possible risks? Consider the following: 

• Chemical risks: Are you using chemicals? ] 

• Biological risks: Are you working with micro-organisms such as mould and bacteria? 

• Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects? 

• Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could 

you use a battery instead? 

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting 

to be part of your experiment. 
 

Risks How I will control/manage the risk 

Metal forceps can accidentally be poked or 
poked in the eye 
 
An incubator can cause an electrical shock if 
it is not wired properly. 
 
E. coli bacteria culture can cause infection 
and illness when used with a spreader to 
spread bacteria on nutrient agar plates. 
 
 
Honey, Dettol and marker pen (active 
ingredient chloroxylenol) can cause allergic 
reactions. 

I will be careful when handling the metal forceps. 
 
 
Speak with the lab technician to find out if the incubator has been 
recently tested and tagged to make sure that it is safe. 
 
To prevent infection and illness, I will wear gloves, a lab coat and lab 
glasses when spreading bacteria on an agar plate. A teacher will also 
be guiding and supervising me to make sure that I am handling the 
bacteria culture with care. 
 
To prevent a potential allergic reaction, I will wear gloves, a lab coat, 
and lab glasses. I will not eat the honey or sniff the marker pen, which 
would contain toxic chemicals and fumes. 

(Attach another sheet if needed.) 

Risk Assessment indicates that this activity can be safely carried out 

 
RISK ASSESSMENT COMPLETED BY (student name(s)): Kirra Dixon 

SIGNATURE(S):   

 By ticking this box, I/we state that my/our project adheres to the listed criteria for this Category. 

 

TEACHER’S NAME: Caroline Beekman 
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