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Using ATP- bioluminescence for Kitchen Hygiene 

Control of Alexandria University Dormitories 
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Abstract: 

This research aimed to investigate kitchen hygiene control of 

Alexandria University dormitories suing ATP- Bioluminescence and a 

questionnaire collected from a random sample of the employees who 

are working in the kitchen. The results are statistically tested using 

percents, Chi square and correlation coefficient. Findings cleared the 

need for more interest with offering training programs in food safety 

and hygiene to all the levels of workers in the dormitories to upgrade 

the levels of awareness and practices through food handling in the 

kitchen and food service.    

Key words: Kitchen hygiene control, university dormitory, HACCP, 

ATP- bioluminescence.   

Introduction: 

Group feeding has greatly been developed within the last decades 

especially for large groups like universities' dorms, hospitals, schools, 

and armed forces … etc. This concept differs from individual feeding 

as it requires preparing large amounts of food that, in turn, requires 

special equipment, adequate facilities, qualified personnel, and trained 

efficient workers for preparing healthy and safe meals 
(1)

. 

Food quality is not only limited to the sensory side and chemical 

composition, but also it includes safe foods that are free of harmful 

substances as a result of exposing it to contamination or spoilage. 

There are three major causes of food-borne disease in foodservice 

operations these are poor personal hygiene, cross contamination, and 

time-temperature abuse 
(2)

. In Egypt there is no accurate statistic 
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average cases of food poisoning outbreaks because people think they 

have flu or simply do not want to go through the health units 
(3)

. 

Alexandria University is the second big university in Egypt. The main 

objective of the accommodation system is to provide an environment 

conductive to both personal development and academic achievement. 

Alexandria University offers heavily subsidized housing facilities with 

capacity of 6058 students from different Egyptian geographical 

regions. The university dormitories comprise several buildings which 

are conveniently located near the university Campus. The available 

facilities include kitchens, dining rooms, laundries, cafeterias, 

gymnasiums, playgrounds, TV, radio and music rooms, theater and 

reading rooms. Around 5460 students reside in its four residence 

branches located in El-Shatby, Saba Basha, Sumouha and Mergham 

districts depending on statistics published 
(4)

. 

Contamination was defined as the presence of harmful substances or 

organisms in food, which transfer from utensils, equipment, or 

preparing surfaces. Food handling by staff can be a source of cross- 

contamination as hands are never free of bacteria. Cross-

contamination also occurs when food contact surfaces (such as cutting 

boards) are not kept clean and sanitized 
(5)

. Another source of cross-

contamination is chemicals, particularly those used for cleaning 

purposes, such detergents which should be appropriate for the purpose 

and in no circumstances be allowed to contact the food 
(6)

. There was a 

recommendation that every catering employee must practice good 

basic hygiene
 (7)

.  

There are many methods in assaying cleanliness including kitchen 

surfaces used during food preparation like ATP-bioluminescence 

which is a rapid assay that depends on detecting adenosine tri- 

phosphate (ATP). The ATP bioluminescence as a bio-control method 

is used as an innovative tool that helps meat processors to reduce 

safely the use of sanitizer by 35% and also described as a useful tool 

for monitoring HACCP and hygiene parameters 
(8)

. 

A study done compared the results of the method of ATP- 

bioluminescence and the traditional hygiene swabbing method for 

determination surface cleanliness at a hospital kitchen. The samples 

collected from worktops, cutting boards and equipment at a hospital 

kitchen in Turkey. The results revealed that the ATP monitoring 

method provides rapid results with improved benefits in the control of 

surface contamination
(9)

, also a study conducted to evaluate ATP 

bioluminescence swabbing as a monitoring tool for effective hospital 

cleaning. The study confirmed that this technique was a useful tool for 

monitoring cleanliness in all hospital departments
 (10)

. ATP 
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bioluminescence is one of most important method for microbiological 

measurements in pharmaceutical manufacturing .This technique has 

gained regulatory acceptance as a tool for releasing certain types of 

pharmaceutical products
 (11)

. In addition, is widely reported as rapid, 

easy and suitable method for analyzing live microorganisms
 (12, 13)

. 

Objectives of the study:- 

This study aimed to study kitchen hygiene control of Alexandria 

University dormitories through the following: 

1- Using the rapid technique of ATP-bioluminescence to identify 

the level of cleanness at Alexandria University dormitories. 

2-  Using a questionnaire to detect the opinion, practice and 

knowledge of the catering personnel related to the principle of 

food and personal hygiene. 

3- Study the correlation between some dependent variables as 

age, gender, education, type of work, and years of experience 

on the score of food safety test as independent variable. 

Research Hypotheses: 

1- Kitchen hygiene control of Alexandria University dormitories 

provide cleanness situation. 

2- Practice and knowledge of the catering personnel related to the 

principle of food and personal hygiene are highly accepted. 

3- There is positive correlation between some dependent variables 

as age, gender, education level, type of work, and years of 

experience on the score of food safety test as independent 

variable. 

 

Materials and Methods: 

The study had two parts including: (1) estimating the cleanliness level 

of the dorms kitchen environment using a quick and simple but 

effective technique of the ATP-bioluminescence, and (2) determining 

the opinion and practice of a random sample consisted of 50 catering 

personnel responsible for food preparing and serving the meals for the 

students, as well as evaluation their knowledge related to the 

principles of food safety and hygiene. 

   

1- Estimating the cleanliness level of kitchen environment: 

The kitchen environment safety was determined using the ATP 

bioluminescence 
(14)

. The bioluminescence assay is based upon the 

light-producing enzyme luciferase that will hydrolyze ATP to produce 

light. Light production is detected by a luminometer and recorded as 

relative light units (RLU) 
(15)

. 
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The samples were collected from fifteen samples (surfaces, 

equipment, tools, and sinks) at the main kitchen of El-Shatby 

dormitory branch.                                                                                                      

The idea of this technique depends on  ATP is found in all cells 

including animal, plant, bacteria, yeast and mold, and can be used to 

ascertain the presence or absence of microbial contamination in food 

samples as well as surfaces of food preparing, tools, and equipment, 

and storing areas. 

The procedure was done according to the following steps: 

1- Washing and sanitizing gloves and hands to remove ATP. 

2- Sponge surface area with ATP free sponge. 

3- Place sponge in a solution that contains trichloroacetic acid as 

ATP depleting reagent that is capable of isolating and removing 

the non-microbial ATP that can interfere with the bioluminescence 

reaction, and sponge the surface again. 

4- Swabbing an area of 10 cm.10 cm (100 cm
2
) with the ATP bio 

swabs. The swab contains the luciferase as well as D-luciferin.   

The luciferase enzyme hydrolyses ATP to AMP, releasing the 

stored energy as visible light, according to the following reaction: 
ATP + D-luciferin + O2                            oxyluciferin + PPi + AMP + CO2 + light  

5- ─Inserting the swab into the chamber of the luminometer to 

obtain the light measurement. The intensity of the light produced 

is proportional to the concentration of ATP and thus number of 

microbial cells. 

 The following specifies the relationship between relative light units 

(RLU) versus zones of cleanliness values. 

The Zones of Cleanliness range from 0 to 7.9 and are on a logarithmic 

base -10 scale as used in the Richter scale. A Zone result of 4.0 is ten 

times greater in light output than 3.0 and a hundred times greater than 

2.0. 

According to the scale guide line of the ATP bioluminescence assay, 

the zones which range from 0 to 2.5 is considered "clean", while the 

caution zones is ranged between 2.6 and 3.0, and readings above 3.0 

are considered "dirty".  
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Relative Light Units (RLU) versus zones of cleanliness values 

 

2- Determine the opinion, practice and knowledge of the catering 

personnel:  

A questionnaire was designed to collect data from a random sample of 

catering personnel (50) who work at Alexandria University dorms. 

The dependent variables of the studied sample included age, gender, 

educational level, type of work, and years of experience. Whereas the 

independent variable was the score of food safety tests as independent 

variable. 

In addition, the questionnaire included a food safety test to identify the 

knowledge levels of the catering personnel related to hygienic 

practices to produce and serve safety meals 
(16)

. 

The questionnaire was given in April 2010 to the dorms 

administration to be distributed to the catering employees. After three 

days the complete questionnaires were received from the 

administration. The data was tabulated and statically analyzed using 

the descriptive analysis, percentages, frequencies, as well as the 

correlation between variables using the SPSS version 14.0.                                                                

Results and Dissections 

1-  Cleanliness level of kitchen environment 

Results given in table (1) describe the degree of cleanliness of some 

surfaces, equipment, tools and sinks according to the scale guide line 

of the ATP bioluminescence assay. All the examined surfaces 

including preparation tables, vegetable preparation counter, meat 

preparation counter, and cutting board were quite dirty because their 

score values ranged from 4.3 to 5.9. In addition, electric mincer, 

electric peeler, water glasses, ladles and vegetable washing sinks were 

also dirty and were scored with values of 4.3, 3.4, 3.5, 3.9, and 3.3, 

respectively.     On the other hands, only four items were described as 

clean including refrigerator shelves (1.4), knives (1.4), service trays 

(1.4), and hand washing sink (1.5). Only two items were in the 

(caution) or (warning) range. They were skewer grilling and cooking 

 0 1 2 3 4 5 6 7 

0.0 <=10 100 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000 

0. I 13 130 1,300 13,000 130,000 1,300,000 13,000,000 130,000,000 

0.2 I 6 160 1,600 16,000 160.000 1,600,000 I6,000,000 I60,000,000 

0.3 20 200 2,000 20,000 200,000 2,000,000 20,000,000 200,000,000 

0.4 25 250 2,500 25,000 250,000 2,500,000 25,000,000 250,000,000 

0.5 32 320 3,200 32,000 320,000 3,200,000 32,000,000 320,000,000 

0.6 40 400 4,000 40,000 400,000 4,000,000 40,000,000 400,000,000 

0.7 50 500 5,000 50,000 500.000 5,000,000 50,000,000 500,000,000 

0.8 63 630 6,300 63,000 630,000 6,300,000 63,000,000 630,000,000 

0.9 79 790 7,900 79,000 790,000 7.900.000 79.000.000 790,000,000 
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pans, because their values were 2.7 and 2.6, respectively. Using the 

ATP-bioluminescence in the present study indicated that the number 

of dirty items was highest than the number of clean items, since (9) 

out of (15) items were described as dirty against only (4) items as 

clean. Therefore, the percentage of examined dirty items represented 

(60 %), whereas the clean items represented only (26.7 %), and 

caution cases represented (13.3 %) of the examined samples. 
  

Table (1): Description of some surfaces, equipment, tools and 

sinks according to its state of cleanliness 
 

 

 

 

 

 

Examined items RLU Score Specification 

Surfaces  

 Preparation tables  7.900.000 5.9 Dirty 

 Cutting board 1.300.000 5.1 Dirty 

 Vegetable preparation 

counter     

790.000 4.9 Dirty 

 Meat preparation counter   200.000 4.3 Dirty 

Equipment  

 Electric mincer  200.000 4.3 Dirty 

 Electric peeler  25.000 3.4 Dirty 

 Skewer grilling  5.000 2.7 Caution 

 Refrigerator shelves  250 1.4 Clean 

Tools  

 Ladle  79.000 3.9 Dirty 

 Water glass  32.000 3.5 Dirty 

 Cooking pan  4.000 2.6 Caution 

 Knife 250 1.4 Clean 

 Service tray  250 1.4 Clean 

Sinks  

 Vegetable washing sink  20.000 3.3 Dirty 

 Hand washing sink 320 1.5 Clean 
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The interpretation of the dirtiness of most of the examined items may 

be due to the use of traditional manual and old methods of cleaning 

and the dependence on the visual inspection only which observed 

from the second part of this study. 

These results reject the first hypothesis kitchen hygiene control of 

Alexandria University dormitories provide cleanness situation. 
 

2-Demographic Characteristics of Catering Workers:  
Table (2) presents the demographic characteristics of the studied 

sample of the catering workers.  The data in the table (2) indicates that 

the highest percentage of the catering workers in Alexandria 

University dormitories was young, as about   two third of them (64 %) 

were less than 40 years old.   

Therefore, (40 %) of the sample had experiences in the field of food 

preparing and serving ranged from less than 5 years to 10 years. As far 

as gender, also two third of the studied sample (66 %) were males, and 

(34 %) were females.  
Table (2): Percentage distribution of the catering workers according to their 

demographic characteristics 

 

Demographic 

Characteristics 

Options n=50 

% 
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Kitchen Design: 

According to the data in Table (3), all the studied catering personnel 

had a positive opinion toward the kitchen design. While (92%) agreed 

that the place of garbage disposal is isolated from food preparation 

and service areas. 

From this data it can be concluded that the kitchens of the Alexandria 

Universities Dormitories are well designed. 

Kitchen Facilities: 

As shown from data in Table (3) all the studied catering personnel 

were satisfied with the kitchen facilities related to cleaning agents and 

sanitizers, as well as hot water for hand washing. Also, they satisfied 

with the storage areas for kitchen equipment, utensils and tools, as 

well as they satisfied with the easily cleaned and disinfected cooking 

utensils materials.  

On the other hand, all of them mentioned that there are no calibrated 

thermometers for measuring the temperature during cooking foods to 

avoid under or over cooking and to hold the cooked food out of the 

danger temperature zone. 

Kitchen Organizing Rules: 

As shown from Table (3) 80% of the studied sample mentioned that 

the kitchen floor is cleaned according to a timetable. On the other 

hand, (56%), (80%),of them had no information about schedule for 

Age 

Less  than 30 years 16 

30 – < 40  years 48 

40 – <50 years 28 

50 + years 8 

Gender 
Male 66 

Female 34 

Qualification 

Secondary education 84 

Upper- intermediate level of 

education 
16 

Type of work 

Service provider 37 

Catering Service provider 15 

Assistant Chef 16 

Chef 32 

Years of             

Experience 

 

Less than 5 8 

                  5-10 32 

>10-16 36 

>16 – 22 16 

>22 –28 4 

More than 28 4 
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cleaning storage areas as well as the pest control and insects fighting 

in kitchen and dining halls, respectively. 

Regarding to the training programs for personal hygiene, (84%) of the 

sample had a negative opinion toward the rules related to training 

programs provided for them, and the absence of a written way for 

cleaning of equipment.   

Therefore, this data indicates that there are some limitations in the 

rules of cleaning storage areas and controlling pests and fighting 

insects that applied in the kitchens of the Alexandria University 

Dormitories. 

 

 

 

 

 

 

 

 

 

 
Table (3): Percentage distribution of the catering workers according to their 

opinion on kitchen design, facilities and organizing rules related to food safety 

 Statement Yes No Do not 

 know 

 

1 

Kitchen design: 

The kitchen is divided into  sections according 

to the nature of the food being prepared 

 

100 

 

0 

 

0 

2 The kitchen area is suitable for the size of work 

required 

100 0 0 

3 There are special places to collect garbage 100 0 0 

4 The place of garbage disposal is isolated from 

food preparation and service areas 

92 8 0 

 

1 

Kitchen facilities: 

There are sufficient cleaning agent and 

sanitizers for hand washing 

 

100 

 

0 

 

0 

2 There is hot water for hand washing 100 0 0 

3 There are places for the storage of equipment 

and cutlers in an appropriate manner 

100 0 0 

4 Cutlery and cooking utensils are made of 

materials easily cleaned and disinfected 

100 0 0 

5 There are calibrated thermometers for 

measuring the temperature during cooking 

0 100 0 

 

1 

 

Kitchen organizing rules: 

Cleaning and maintenance of the kitchen floor 

is done according to a specific timetable. 

 

80 

 

12 

 

8 
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2 There is a regular maintenance and cleaning of 

storage areas according to a schedule. 

44 0 56 

3 There are specific programs and for pest 

control and insects fighting in the kitchen and 

the dining halls. 

20 0 80 

4 There are training programs for personal 

hygiene. 

16 84 0 

5 There is an approval written way for cleaning of 

equipment 

16 84 0 

 

     These limitations may affect negatively the safety of the meals that 

provided for the students. 

Less percentage (92%) of the asked workers said that they use tissues 

when sneezing or coughing and this can be considered as one of the 

most important personal habit which avoids spread diseases among 

workers and students. A considerable percentage of the workers (82%) 

used to wear gloves during serving food for the students. In a study to 

develop and test an audit tool for assessing employee food-handling 

practices in school foodservice examined employee hygiene, and 

cross-contamination. The most frequently observed problem was the 

handling of food with bare hands 
(17).

 

The results in table (4) also show that workers are suffering from 

some problems related to hygienic practices such as the insufficient 

clean clothes to replace the dirty one and the insufficient towels to use 

them after hand washing. These limitations can be a source of cross-

contamination. 
Table (4): Percentage distribution of the catering workers according to their   

practices related to food safety 

 Statement Yes No Do not know 

1 Using tissues when sneezing or coughing 92 8 0 

2 Wearing gloves during serving food to 

students 

82 18 0 

3 Using towels after washing hands 

immediately 

28 72 0 

4 There are extra clean clothes to replace 

the dirty ones 

26 66 8 

5 Food preparation is done shortly before 

serving to keep the holding time as short 

as possible 

18 82 0 

6 Disinfectant (sanitizers) always used after 

used after washing surfaces 

8 46 46 

 

A survey conducted in (2003) surveyed 100 foodservice employees in 

the United Kingdom about their perceptions of hygiene training and 

attitudes towards risk management systems. The results indicated that 

the understanding of risk, hazards, and risk management was low 
(19).
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The food safety test include 11 pictures, everyone has a meaning of a 

related procedure to the principles of food safety and hygiene. The 

catering personnel were asked to identify each picture. The results in 

table (5) illustrate the level of catering personnel's knowledge 

according to their scores of the food safety test.  
Table (5) Percentage distribution of the catering workers according to their 

food safety test score 
 

 

 

 

 

These results reject the second hypothesis that practice and knowledge 

of the catering personnel related to the principle of food and personal 

hygiene are highly accepted  

 

The data of table (6) ) indicates that (26%) and (22%) of the studied 

catering workers had a low score of the food safety test meaning that 

their knowledge about food safety ranged between weak and fair, 

respectively and they need to attend training workshops on this 

subject, and only (8%) of them got full score of excellent. These 

results means that the majority of workers need intensive food safety 

training to ensure offering high quality of food service in the 

university dorm. 

The data in table (6) indicated that a positive significant correlation 

exist between score of food safety test and the sample education level 

(r = 0.334*), years of experience (r = 0.408**). On the other hand, 

there was a negative significant correlation between age (r = - 0.313*), 

type of work (r = - 0.428**) and score of food safety test. The value of 

chi-Square between Age and score of food safety test was 140.79** 

indicating that younger workers had the highest grades in answering 

food safety test compared with older workers. The value of Chi-

Square between score of food safety test and the sample educational 

level was 15.09** indicating that worker with upper- intermediate 

n=50 

Level of knowledge 
Score 

(10) 
% 

Weak 5.5 26 

Fair 6.4 22 

Good 7.3 28 

very good 8.2 16 

Excellent 10 8 
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level of education got greater scores than those with secondary 

education.  

The value of Chi-Square between score of food safety test and type of 

work was 36.37** indicating that cooks got higher grades scores than 

their assistants, followed by steward, and food service workers. 
 

Table (6) Correlation between the demographic characteristics of 

catering workers and score of food safety test 

 **Correlation is significant at the 0.01 level  

 *Correlation is significant at the 0.05 level  
 

The value of Chi-Square between score of food safety test and years 

of experience was 101.39** indicating that workers with experience 

(less than 5 years) got more correct answers than those with more 

years of experience. These results indicate that the younger catering 

worker may be more interested to be aware with the updated 

information related to food safety.   

The results indicate also the importance of offering training program 

to all the employees and use precise measurements to assure attaining 

the results of these trainings.  

These results reject the third hypothesis which shows positive 

correlation between some dependent variables as education level and 

years of experience and negative correlation between age, gender, and   

type of work, on the score of food safety test as independent variable. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Years of 

Experience 

Type of 

work 

Education 

level 

Gender Age  Variable 

0.408** -0.428** 0.334* -0.207 -0.313* score of 

food safety 

test 
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استخذام ثلاثى فوسفات الأدينوسيه للرقابة الصحية لمطابخ المذن الجامعية 

 بجامعة الإسكنذرية
 انًهخص انعزثً

أسزهدف ةذا انجحث عراسخ انزقبثخ انصحيخ نًطبثخ انًدٌ انجبيعيخ ثجبيعخ الإسكُدريخ 

يقخ الأظبءح انصبعرح يٍ ثلاثً  ىسفبد الأعيُىسيٍ وثبسزخداو اسزجيبٌ رى ثبسزخداو  غز

رجًيعخ يٍ ديُخ د ىائيخ يٍ انعبيهيٍ ثًطبثخ انًدٌ انجبيعيخ ورى رحهيم انُزبئج احصبئيب 

ثبسزخداو انُسجخ انًئىيخ ويزثع كبي ويعبيم الأررجبغ . أوظحذ انُزبئج انً انًشيد يٍ 

يجيخ  ً يجبل صحخ انغذاء نجًيع  ئبد انعبيهيٍ ثبنًدٌ انجبيعيخ الأةزًبو ثزقديى ثزايج ردر

انزبثعخ نجبيعخ الإسكُدريخ نز ع يسزىي اعراكهى ويًبرسبرهى نزداول انغذاء  ً انًطبثخ 

 وخديخ الأمذيخ.

 

Summary:  

Estimating the cleanliness level of kitchen environment:  
All the examined surfaces including preparation tables, vegetable 

preparation counter, meat preparation counter, and cutting board were 

quite dirty because score values ranged from 4-3 to 5.9 .In addition , 

electric mincer , electric peeler , water glasses, ladles and vegetable 

washing sinks were also dirty and score with values of 4.3 , 3.4 , 3.5, 

3.9 ,and 3.3, respectively.  On the other hands, only four items were 

described as clean including refrigerator (1.4), knives (1.4), service 
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trays (1.4), and hand washing sink (1.5).  Only two items were in the 

(caution) or (warning) range, skewer grilling and cooking utensils, 

their values were 2.7 and 2.6, respectively. So, the first hypothesis 

rejected. 

Determine the opinion, practice and knowledge of the catering 

personnel:  

The highest grades in answering food safety test got by younger 

workers compared with older workers, worker with upper- 

intermediate level of education compared with secondary education,  

cooks compared with  assistants, followed by steward, and food 

service workers with experience (less than 5 years) compared with 

more years of experience. So, the second hypothesis rejected. 

These results reject the third hypothesis which shows positive 

correlation between some dependent variables as education level and 

years of experience and negative correlation between age, gender, and   

type of work, on the score of food safety test as independent variable. 

 

 

 

 


