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ABSTRACT - Along with the rapid growth of the food service industry, food safety requirements and hygiene
are increasing in importance in restaurants and hotels. Accordingly, there is a need for quick and practical monitoring
techniques to determine hygiene status in the field. In this study, we investigated 5 domestic 5-star hotels specifically,
personal hygiene (hands of workers), cooking utensils (knife, cutting board, food storage container, slicing machine
blade, ice-maker scoop) and other facilities (refrigerator handle, sink). In addition, we examined the hygiene manage-
ment status of customer contact points (tongs for buffet, etc.) to derive the correlation between the ATP values as a, a
verification method. As a result of our five-hotel survey, we found that cooking utensils and personal hygiene were
relatively sanitary compared to other inspection items (cookware 92.2%, personal hygiene 91.4%, facilities and equip-
ment 76.19%, customer contact items 88.6%). According to our ATP-based mothod, kitchen utensils (51 + 45 RLU/
25cm?) were relatively clean compared to other with facilities and equipment (167 + 123 RLU/25cm?). In the present
study, we also evaluated the usefulness of the ATP bioluminescence method for monitoring surface hygiene at hotel
restaurants. After correlation analysis of surveillance of hygienic status points and ATP assay, most results showed
negative and high correlation (-0.64--0.89). Our ATP assay (92 + 67 RLU/25cm?) of each item after cleaning showed
signigicantly reduced results compared to the ATP assay (1020 = 1254 RLU/25cm?) for normal status, thereby indi-
cating its suitability as a tool to verify the validity of cleaning. By our results, ATP bioluminescence could be used as
an effective tool for visual numerical evaluation of invisible contaminants.
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Table 1. Investigation of hygiene in 5 stars hotels by means of inspection

Contents Score + SD
1. Wash hands before cooking. 100.00+0.00
2. The kitchen is equipped with a hand wash. 100.00+0.00
3. Cook without wearing accessories such as rings. 93.33+24.94
Hands 4. Know exactly how to wash hands. 80.00+40.00
5. There's no scar on hands. 86.67+£33.99
6. Wash hands After going to the bathroom or touching something contaminated. 86.67+£33.99
7. Wear disposable sanitary gloves when handling ready-to-eat food. 93.33+24.94
1. The knife is stored separately in a knife sterilizer. 100.00+0.00
2. Knives are divided into vegetables, meat, seafood, and instant food to prevent cross-contamination. 86.67+33.99
3. After using a knife, go through cleaning, sterilizing, etc. 100.00+0.00
Knife 4. Normally, there is no foreign substance between the handle and the blade. 60.00+48.99
5. The blade and handle are not rusty, and are water-resistant. 100.00+0.00
6. Sanitizer or sterilizing equipment is provided. 100.00+0.00
7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 100.00+0.00
1. It is stored separately in a sterilizer for cutting board storage. 100.00+0.00
2. Cutting boards are divided into vegetables, meat, seafood, and instant food to prevent cross-contamination. 100.00+0.00
3. After using a cutting board, go through cleaning, sterilizing, etc. 100.00+0.00
Cutting Board 4. Normally, the cutting board is clean without foreign substances. 80.00+£40.00
5. There are not many scratches on the cutting board and it is water-resistant. 60.00+48.99
6. Sanitizer or sterilizing equipment is provided. 100.00+0.00
7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 100.00+0.00
1. Food containers before and after cooking are used separately. 100.00+0.00
2. To prevent cross-contamination, it is divided into vegetables and meat, etc. 80.00+40.00
3. After using a cutting board, go through cleaning, sterilizing, etc. 100.00+0.00
chjﬂf;gj;ge 4. Normally, the inside of the container is clean without foreign substances. 66.67+47.14
5. It is a water-resistant material and does not rust or break. 100.00+0.00
6. Sanitizer or sterilizing equipment is provided. 100.00+0.00
7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 100.00+0.00
1. Disinfect it with sanitizer before use. 93.33+£24.94
2. To prevent cross-contamination of da%ry products. (.cllleese) and meat (salami) etc., it is used after 03.33424.94
washing and sterilizing them.
Blade of Slice 3. After using a cutting board, go through cleaning, sterilizing, etc. 100.00+0.00
Machine 4. Normally, there is no foreign substance between the blade and surface. 73.33+44.22
5. The blade and slice machine are made of water-resistant material without rust. 100.00+0.00
6. It is equipped with sanitizer or sterilizing that can sterilize blades. 86.67+33.99
7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 86.67+33.99
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Table 1. (Continued) Investigation of hygiene in 5 stars hotels by means of inspection

Contents Score + SD
1. When not in use, wash, sterilize, and keep it dry. 80.00+40.00

2. When in use, put it in the 200 ppm disinfection water. 100.00+0.00

3. After using a cutting board, go through cleaning, sterilizing, etc. 93.33+24.94

Ice Scoop 4. Normally, the surface of the scoop is clean and free of foreign substances. 86.67+£33.99
5. Scoop is a water-resistant material that does not rust. 100.00+0.00

6. It is equipped with sanitizer or sterilizing that can sterilize scoops. 100.00+0.00

7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 100.00+0.00

1. Normally, the refrigerator handle is not sticky, and there is no food residue on it. 46.67+49.89

2. Normally, not open the refrigerator door with your hands dirty with food. 40.00+48.99

. 3. Even if it is not a prescribed cleaning schedule, clean it frequently if it is dirty or has food on it. 60.00+48.99
Reg;izrlaetor 4. The handle is not rusty, and it is water-resistant material. 100.00+0.00
5. Sanitizer, Sterilizing equipment, and methods are available to sterilize handles. 93.33+£24.94

6. Set the cleaning schedule and clean it regularly. 73.33+44.22

7. There is a prescribed sterilization and cleaning procedure ("no" if not known whether there is or not) 80.00+£40.00

1. Normally, there is no sticky food scraps on the working station. 53.33+49.89

2. Clean and disinfect the working station frequently after preparing or cooking. 73.33+44.22

. 3. It is used to prevent cross-contamination of vegetables and meat. 86.67+33.99
\Z?;E(l)?lg 4. Working stations are made of non-rusting, water-resistant material. 100.00+0.00
5. Not prepare food directly on the working station without cutting boards. 80.00+40.00

6. It is equipped with sanitizer or sterilizing that can sterilize working stations. 100.00+0.00

7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 93.33+£24.94

1. Normally, food scraps are removed from time to time and do not get stuck in a corner. 53.334+49.89

2. The dishes are not piled up, but they are often handled. 73.33+44.22

3. In the morning, the sink is dry and clean. 73.33+£44.22

Sinks 4. The sink is not rusty, and it is water-resistant material. 100.00+0.00
5. Food preparation sinks and dishwashing sinks are seperated. 53.33+49.89

6. Set the cleaning schedule and clean it regularly. 73.33+44.22

7. There is a prescribed sterilization and cleaning procedure ("no" if not known whether there is or not) 93.33+£24.94

1. When not in use, wash, sterilize, and keep it dry. 100.00+0.00

2. When in use, there is a place or method for storing tongs, not on the food. 60.00+£48.99

3. After using a cutting board, go through cleaning, sterilizing, etc. 100.00+0.00

Buffet Tongs 4. Normally, the surface of the tong is clean and free of foreign substances. 100.00+0.00
5. The tongs do not rust and are water-resistant. (wood is 'No') 73.33+44.22

6. It is equipped with sanitizer or sterilizing that can sterilize tongs. 100.00+0.00

7. There is a prescribed sterilization procedure ("no" if not known whether there is or not) 86.67+£33.99
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Table 2. ATP values (RLU) of Hygiene status at 5 stars hotels in Korea
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Personal Hygiene Hands 1789+981 270~3173 141+69 30~283
Knives 3764391 18~1315 39447 11~196
Chopping boards 277+324 12~1157 4127 11~105

Kitchen utensils Food storage containers 79642452 11~9645 35427 10~91
Blade of slice machines 1379+2575 14~4751 80+85 14~324

Ice scoop 65+65 16~277 37+£23 8§~86
Refrigerator handles 2644+2543 128~6933 140498 22~356
Facilities & Equipment Working Station 1660+2009 18~6818 122+111 18~452
Sinks 1118+1105 25~3817 239+159 25~459

Customer high Buffet tongs 10192 27~390 49+27 10~98
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Fig. 2. Correlation between surveillance data and ATP values of Kitchen utensils in 5 stars hotels.
a) Knife, b) cutting board, ¢) food storage container, d) blade of slice machine.

.
* T—__ o
y=-6E05x+0.8524 e
R*=0.7326
0
0 2000 4000 6000 8000 10000

ATP VALUES(RLT)

y=-0.0001x+0.858
R*=0.7135

0 2000 4000 6000 B00O 10000

ATP VALUES(RLU)

b)
1 o»
. * e
7 TS P
6
¥ *
5 y=-7E05x+0.9522
4 R*=0.656
3
2
1
0 2000 4000 6000 8000 10000

ATP VALUES(RLU)

Fig. 3. Correlation between surveillance data and ATP values of Facilities & Equipment in 5 stars hotels.

a) Refrigerator, b) working station, ¢) sinks.
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