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Abstract 

The study included the collection of 40 different samples of study seats in the Department of Biology, University 

of Anbar. The results showed that the seats contaminated with six different types of bacteria, Pseudomonas SSP 

occupied the highest percentage was 44% (56 isolates), followed by Escherichia coli, 25% (32 isolates), Bacillus 

SPP recorded 17% (13) isolates, while Klebsiella SPP and Staphylococcus aureus showed 9%  and 5% (12 and 6 

isolates), respectively, and lastly Proteus SPP recorded 4% (5) isolates. The number of colonies for each of Acetic 

acid and Dettol was calculated before and after sterilization. The highest value of colonies before sterilization 

(2.93 × 10²  bacteria / 100 ml) and the lowest value was 0.0 after sterilization (acetic acid samples) and the 

highest value for Dettol samples ( 2.17 x 10² bacteria / 100 ml). The study showed the superiority of acetic acid 

with high efficiency in the sterilization process compared with Dettol solution, the acetic acid at a concentration 

(4-6%) gave a high efficiency in the process of sterilization and disinfection of classrooms by (100%) ) compared 

with Dettol solution. 
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Introduction 

The sterilization process aims to kill microorganisms in addition to that it represents the 

highest level of the process of killing microbes, which makes it a possible process. While the 

disinfection process, it refers to the use of a liquid chemical substance on surfaces at room 

temperatures in order to kill microorganisms, so the disinfection process is less effective 

than the sterilization process because it does not kill bacterial spores (Levinson and Jawetz, 

2000, Padovani, 2008). We can prevent the growth of microorganisms by using acids and 

alkalis such as acetic and citric acid, as these factors cause the killing of microorganisms and 

others inhibit their growth (Danchaivijitr et al., 2005).   

Research and reports indicated during outbreaks of diseases in Hong Kong and 

Taiwan, people began to use traditional customs, where they used herbs and vinegar to 
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combat disease, vinegar acts as a germ killer (Hendrickson, 2012). The studies confirmed in a 

scientifically accurate way, that vinegar has a very great benefit in the process of sterilization 

and the elimination of germs (Ryssel et al., 2009). Acetic acid, the local name for it (vinegar), 

is the limit of carboxylic acids. It is an important chemical reagent and an industrial chemical 

used mainly in the production of acetic acid and is used as an acidity regulator (Pangprasit et 

al., 2020). Due to the importance of controlling microorganisms in Iraq and other countries 

of the world, and the dangers posed by pathological microorganisms and other 

microorganisms to humans and even animals and plants, this study aimed. 

Materials and Methods 

Sterile cotton swabs containing a carrier medium were used for sampling, taken 

directly to the laboratory, and cultured on MacConkey agar, mannitol salt agar, 

Pseudomonas agar, Eosin Methylene Blue, Blood agar and  Chocolate agar and the dishes 

were incubated in the incubator for 24 hours at a temperature of 37 Cº. Then single colonies 

were selected from the first culture media, and the samples were first diagnosed by 

observing the agricultural characteristics of the developing colonies in terms of colony size 

and height, and shape and color of its edges. 

 Thin swabs were prepared from these colonies and dyed with gram stain to observe 

their ability to stained with this dye and cell shapes and arrangement, then biochemical tests 

were conducted as in (Collee et al., 1996) and ( MacFaddin, 2000). We obtained acetic acid 

(Bedouin vinegar) at a concentration of 4-6% from one of the shops in the city of Ramadi. 

The samples were taken by taking a swab from one of the classrooms, and it was before 

sterilization. Then the process of wiping the school seat was carried out using a piece of 

cotton containing acetic acid. With a concentration of 4-6%, then a swab was taken from the 

school bench by another swab, and this swab was a sample after sterilization.  

Result and Discussion 

Initially 128 bacterial isolates were diagnosed based on phenotypic traits, after they 

were grown on each of the culture media used in the study and then diagnosed 

microscopically. Biochemical tests were also conducted (Levinson, 2016) and they were 

diagnosed using the Vitek 2 compact system. The results showed that the seats were 

contaminated with six different bacteria types, as Pseudomonas SSP bacteria occupied the 

highest percentage was 44% (56 isolates), followed by Escherichia coli 25% (32 isolates).  
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The study showed that Gram-negative bacteria are more resistant to disinfection 

processes than Gram-positive bacteria, due to their possession of the outer membrane, 

which prevents the permeability of antiseptic compounds into the cytoplasm, compared to 

Gram-positive bacteria that lack this layer (Collee et al., 1996). Bacillus SPP recorded 17% 

(13) isolates, while Klebsiella SPP and Staphylococcus aureus showed 9%  and 5% (12 and 6 

isolates), respectively, and lastly Proteus SPP recorded 4% (5) isolates Table (1). 

Table (1) Types, numbers and percentage of bacterial isolates 

Percentage % Numbers Isolates 

44% 56 pseudomonas SSP. 

25% 32 Escherichia coli 

13% 17 Bacillus SPP. 

9% 12 Staphylococcus  aureus 

5% 6 Klebsiella SPP. 

4% 5 Proteus SPP. 

100% 128 Total 

  

The statistical analysis of the data showed that there was a statistically significant 

effect of the type of bacterial isolates on the rates of infection for all bacterial species during 

the specified period in terms of (² χ) values P< 0.05. Study seats in the Department of Life 

Sciences were randomly selected, as swabs were taken from the surface of the classroom 

before disinfection, as they were purified by acetic acid disinfectant (vinegar) at a 

concentration of 4-6%. 

From Table (2), the highest value was recorded before disinfection for school seats 

No. 5 and 10, which amounted to (2.15 x 10² - 2.93 x 10²) bacteria / 100 ml, and after 

disinfection it reached (0.11 x 10² - 0.10 x 10²) bacteria / 100 ml, and the lowest value (0.25 x 

10² - 0.40 x 10²) bacteria/100 ml for the study seat No. 8 and 19, respectively, before 

disinfection. 

After disinfection, it reached (0.0 -0.0), meaning there was no growth, while the 

school seat No. (3,4,7,8,16) the sterilization rate in them was (0.0), meaning there was no 

bacterial growth, as in Table (2). The acetic acid disinfectant used in the study was compared 
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with Dettol disinfectant and that the highest value produced after disinfection for class seats 

(8,1) was (0.27 x 10² - 0.30 x 10²) bacteria / 100 ml, respectively, while the lowest value was 

(0.45 x 10² - 0.50 x 10²) bacteria / 100 ml for the class seats (10,12).  

Table (2) Total number of bacteria obtained from the class seats before and after 

disinfection by acetic acid  

Sample No. Total number of bacteria x 10² before 

disinfection 

Total number of bacteria x 10² after 

disinfection 

1 19.6 0.11 

2 0.45 0.17 

3 1.06 0.0 

4 0.96 0.0 

5 2.15 0.11 

6 1.09 0.20 

7 1.72 0.0 

8 0.25 0.0 

9 1.46 0.07 

10 2.93 0.10 

11 1.73 0.02 

12 0.80 0.06 

13 0.75 0.04 

14 0.71 0.03 

15 1.31` 0.01 

16 0.67 0.0 

17 1.79 0.01 

18 0.50 0.01 

19 0.40 0.03 

20 0.55 0.04 

L.S.D 0.05 0.913 
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L.S.D 0.01 1.248 

L.S.D 0.05 = the smallest significant difference at the 5% probability level. 

L.S.D 0.01 = the smallest significant difference at the 1% probability level. 

Mean squares analysis of variance table 

ANOVA TABLE       

SOURCE DF SS MS F RESULT P-value 

TREATMENTS 18 167.5068 9.305935 48.93566 ** 0 

ERROR 19 3.613168 0.190167    

TOTAL 37 171.12     

* Significant 

** Highly significant 

 

Figure 1: shows the total number of bacteria obtained from the study seats before and 

after disinfection by acetic acid. 

The results of Table (2) showed the superiority of acetic acid in its efficiency in the 

sterilization process compared to Dettol solution, acetic acid (4-6%) gave a high efficiency in 

sterilizing study seats, the sterilization rate in killing microorganisms was 100% compared to 

Dettol solution and this is due to the deadly action of organic acids, where these acids work 

      Before Sterilization                                After Sterilization       
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on the coagulation of cellular protein and thus the elimination of microorganisms, and this is 

consistent with what was stated by (Tawre et al., 2021). 

Sloss te al., (1993) also pointed out that the deadly action is due to the destruction 

of its enzyme system, and that the acids increase the concentration of hydrogen ions and 

thus disrupt the permeability of cell membranes. There are samples in which the number of 

colonies appeared after sterilization with a ratio of (0.10, 0.11, 0.17, 0.20) to acetic acid. And 

samples in which the ratio of the number of colonies to Dettol appeared (0.14, 0.15, 0.16, 

0.19, 0.20, 0.27, 0.30) and this is due to the presence of microorganisms such as molds and 

fungi that are resistant to increasing or decreasing the pH, as they can resist the increase or 

decrease of acidity or alkalinity and thus grow at very high pH and this is what was indicated 

by (Marc-Kevin & Bockmühl, 2021) and (Ganavadiya etal, 2014). Figure (1) shows the total 

number of bacteria obtained from study seats before disinfection with acetic acid, recorded 

about 2.083, and after disinfection, reached 0.051. 

Each specific enzyme system in the cell has a specific range of pH value that 

operates within its limits, and its activity has an optimal degree that leads to a slowdown in 

the activity of the enzyme and this is reflected on its growth rate. The pH range of one 

enzyme may also vary according to the type of cell containing it, and this may be due to its 

chemical interaction with amino acids and proteins, and this is what was indicated by 

(Pangprasit et al., 2020). Scott, (2013) indicated that the deadly action is due to its oxidizing 

effect in addition to the concentration of hydrogen ion (Gajadhar etal., 2003). Figure (2) 

shows the total number of bacteria obtained from the study seats before disinfection by 

Dettol, which amounted about 0.998, while after disinfection 0.135. 

Vinegar has been shown to have some antiseptic properties. conducted in 2010 

found that 10% of barley vinegar was effective against the influenza virus. Another study 

conducted in 2014 published in the Journal of the American Society for Microbiology found 

that a 10% solution can kill the bacteria that cause tuberculosis (Pangprasit et al., 2020). 

Vinegar has been used as a food preservative for hundreds of years due to its antibacterial 

properties. It can act effectively as food preservative by controlling the microorganisms that 

attack the food and causing it to decompose and to eliminate S. aureus (Scott, 2009). 

Table (3) The total number of bacteria obtained from the study seats before and after 

disinfection by Dettol 
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Sample No. Total number of bacteria x 10² 

before disinfection 

Total number of bacteria x 10² after 

disinfection 

1 2.17 0.27 

2 1.12 0.15 

3 1.80 0.20 

4 0.75 0.11 

5 0.95 0.09 

6 1.19 0.10 

7 1.70 0.19 

8 1.10 0.30 

9 0.68 0.15 

10 0.45 0.10 

11 0.97 0.16 

12 0.50 0.15 

13 0.51 0.05 

14 0.75 0.06 

15 1.06 0.07 

16 1.13 0.08 

17 0.98 0.14 

18 0.60 0.10 

19 0.75 0.13 
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20 0.80 0.10 

L.S.D 0.05 1.686279 

L.S.D 0.01 2.300154 

 

L.S.D 0.05 = the smallest significant difference at the 5% probability level. 

L.S.D 0.01 = the smallest significant difference at the 1% probability level. 

Mean squares analysis of variance table 

ANOVA table       

SOURCE DF SS MS F RESULT P-value 

TREATMENTS 19 53.41 2.811053 4.301534 ** 0.00105 

ERROR 20 13.07 0.6535    

TOTAL 39 66.48     

* Significant 

** Highly significant 

 

Figure 2: shows the total number of bacteria obtained from the study seats before and 

after disinfection by Dettol  

  Before Sterilization                                After Sterilization       
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It can be concluded that acetic acid at a concentration of 3% has an excellent bactericidal 

effect, and therefore it appears to be suitable as a local antiseptic agent (Sloss, 1993). 

Conclusions 

1 - The current study showed that the study seats in the College of Education were 

contaminated with different numbers and types of microorganisms, as Pseudomonas SSP.  

occupied the highest percentage 44% (56 isolates). 

2- The study benches (5,10) had the highest value before disinfection, as the percentage of 

colonies was (2.93 × 10² bacteria / 100 ml), while the percentage of the number of colonies 

after sterilization was (0.11 × 10², 0.10 × 10² bacteria / 100 ml). 

3- Study seats (8,19) had the lowest value before sterilization, which amounted to (0.25 x 

10², 0.40 x 10² bacteria/100 ml) and after sterilization, the sterilization percentage was (0.0), 

meaning no growth. 

4- Some bacterial species showed high and multiple resistance towards acetic acid.  

5-Acetic acid is highly efficient in the process of sterilization and disinfection against 

bacterial species compared to Dettol.  
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