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Abstract

An investigation was conducted to evaluate the hygienic status of university foodservice operation by using con-
ventional swabbing technique plus standard plate count and ATP bioluminescence assay. The results of the study
were as follows: 1) For all kitchen boards, knives, feeding trays, and dish towels tested, there was an overall agree-
ment at 84.7% level between the results obtained using ATP bioluminescence and plate count when using a pass/
fail cut-off of 3 X control values for ATP assay and 40 CFU(colony forming unity/cm’ for plate count. 2) The agree-
ment rate between ATP assay and standard plate count was 87.5% for the samples before use, 29.2% for those dur-
ing use, and 42.7% for those after cleaning and sanitizing. 3) The plate counts of three university foodservice
operations for kitchen board, kitchen knife, feeding tray and dish towel were within the acceptable limits when
tested before using. However, none of them were within the acceptable limits when tested during using and after
cleaning and sanitizing. 4) Above results suggested that an immediate action needs to be taken to reduce the poten-
tial danger of cross-contamination and also effective sanitary control methods needs to be developed to improve the

sanitary condition.
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Table 1. Comparison of ATP bioluminescence hygine monitoring kit and conventional plate count method for examining
swabs taken from the Kitchen board, kitchen knife, feeding tray and dish towel during unanounced visit to six university

foodservice operation

foodservioe kitchen board kitchen knife feeding tray dish towel

operation ATPRLU) plate cour;t ATP  plate cour;t ATP  plate courz1t ATP  plate cour;lt
(CFU/ecm’) RLU) (CFU/em") [RLU) (CFU/cm) RLU) (CFU/cm’)

1 T290(F 4T VT 2438®) 232 V. 1106(D) 29P) X°  1436(F) RF V

2 3988(F) 348(F) VvV 16503(F) 6200(F) V 723(P) 17(P) X 875(F) 17(P) X

3 21124F) 133 V 1752(F) 29P) X 3214 162(F) Vv 237(P) 33(P) \%

4 4766(F)  365(F) V 3625(F) 480F) VvV 1293(F) 23(P) X 1437(F) 38(P) X

5 31988(F) 4400(F) V  4217(F) 14P) X 694(P) 6@ V 324(P) 6(P) V

6 52376(F) 1600(F) VvV 49750(F) 4400(F) V  23860(F) 7200(F) Vo 12146(F) 149(F) \%

* Letters in parenthesis refer to whether the sample was of an acceptable standard [e.g., pass (P) (ATP <3 X control reading; plate count
<40 CFU/cm’)), or was unacceptable {e.g., fail (F) (ATP >3 X control reading; plate count >40 CFU/cmz)].

* V indicates that the results obtained by the ATP method and plate count were in agreement.

* X indicates that the results obtained by the ATP method and plate count were not in agreement.
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Table 2. Comparison ATP biolumiscence and plate count
methods for examining swabs taken from the kitchen
board, kitchen knife, feeding tray and dish towel before
use and after cleaning/sanitizing six university foodservice
operation

university Before use After clean
foodservice =~ ATP  plate count ATP  plare count
operation (RLU) (CFU/) (RLU) (CFU/)

operation 1
kitchenboard ~ 320(P)° 31(P) V"
kiychen knife 156(P) 28(P) V 3:??3% lfggg \\//
feeding tray 2601P) TP V 3P)  29F) V
dish towe} 130P) 16(P) Vv

operation 2 185(P) 3P Vv
Kichenboard  2114(F) 52(F) V 53(2)%((;) 422?% \V/
kitchen knife 198P) 17(P) V 8O 13I(E)
feeding tray 190(P) 3P) V 311(P) 7@ v
dish towel 128®) 16(P) V

operation 3
kichenboard  819(F) 44(F) V Zi;zg 1‘3‘:?3 )\(/
kitchen knife 273(P) 23%P) V 886(F) 2F v
feeding tray 197(P) 1YP) V 217(P) aP) v
dish towel 98(P) 4aP) Vv

operation 4
kichenboard  1196(F) 27(P) X° ziﬁﬁgi g?g Y
kitchen knife 503P) 1P V 1187(F) 17P) X
feedingmay — 402F)  IP) V. Lpp gm0y
dish towel 437y 3P V

operation 5
kitchenboard ~ 755(F) f1F) X ?ggg 22((?) )V(
kitchen knife 131(P) 4Py V 176(P) 8P) Vv
feeding tray 201(P) NAY V 24P 130) Vv
dish towel 192(P) NA \

operation 6
kichenboard ~ 653(F) Z9(P) V 1;‘59;(;) fli(F) x
kitchen knife 281(P) 18(P) V H5P) 2P v
feeding tray 204P) 1Py V 52P) NA Vv

dish towel 104P) MNA \

? Letters in parenthesis refer to whether the sample was of an
acceptable standard [e.g., pass (P)(ATP <3 X control reading;
plate count <40 CFU/cmz)il, or was unacceptable [e.g., fail (F)
(ATP >3 X control reading. plate count >40 CFU/cm’)].

" indicates that the results obtained by the ATP method and
plate count were in agreen ent.

?X indicates that the results obtained by the ATP method and
plate count were not in ag-eement.

¥ NA = not available.
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Fig. 1. Use of ATP bioluminescence and plate count to
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Fig. 2. Use of ATP bioluminescence and plate count to
monitor cleanliness of kitchen knife.
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Fig. 3. Use of ATP bioluminescence and plate count to
monitor cleanliness feeding tray.
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Fig. 4. Use of ATP bioluminescence and plate count to
monitor cleanliness kitchen towel.
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Table 3. Sanitary managenient procedures kitchen boards,

knife, dish towel, and feeding tray of six university
foodservice operation

Seperate use yes no
kitchen boards 2 4
kitchen knife 3 3
feeding tray 6 0
dish towel 1 5
Sanitizing time every diay 1 per 3 day 1 per week
kitchen boards 2 2 2
kitchen knife 3 2 1
feeding tray 2 2 0
dish towel 6 . .
Sanitizing method ~ chlorine  boiling/steaming sun drying
kitchen boards 3 . 3
kitchen knife 2 2 4
feeding tray . 4 3
dish towel 6 6 6
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