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Application of ATP bioluminescence assay for effect assessment of hygiene
visiting education on children’s foodservice facilities in the local small town
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'Department of Food and food service industry, Kyungpook National University
“Center for Children’s Foodservice Management of Yecheon-gun

Abstract The purpose of this study was to evaluate the application of ATP bioluminescence assay for effect assessment
of hygiene visiting education on children's foodservice facilities in the local small town. The sanitary inspection results of
the hygiene visiting education showed significant improvement in all items except ‘To regularly disinfect cooking facilities,
storage rooms, etc.” ATP bioluminescence analysis was performed on cooking utensils to evaluate the educational effect,
and the results showed a correlation with the effect in most items. In the case of knives and cutting boards, all facilities
showed a value of 20 RLU/cm? or less after the educational support, and in particular, it was approximately 10 RLU/cm?
or less in national/public, corporation and private facilities. Correlation analysis between the post-education sanitary
inspection results and ATP values for three items related to knives and cutting boards showed that they have a negative

and high correlations.
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Kim %, 2010). ATPE AollE HEAY dux|goeza uig
Holo|A B £ AE lucifering} luciferaseS ©]-&-s1H ATPS] <
I AAIAIE 7= We] ko7 A3kEth ATP bioluminometer
o] g FH3h= AAE olnf WEEE W Al7l= RLU
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=2 AAAAZ By Hl JvkKim 5, 2009; Moon, 2017).
ATP bioluminescence assay= ©|&3, MAA| 59 zHf&E dis)
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ZAPE ojholFa ] UNIARRS Table 13} o) A9 &
P& HA 94%, T 18.7%, 71EF 18.7%, 718 21.9%, 17+
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75.0%= 7S & HleS AA AT AR A1) 75.0% (24

Table 1. General characteristic of children’s foodservice facilities

(n=32)
Group Total(%)
National/Public 6(18.7)V
Corporation 3(9.4)
Install classification Private 10(31.3)
Home 7(21.9)
Etc facility 6(18.7)
Child-care center 24(75.0)
Facility type Kindergarten 2(6.25)
Other” 6(18.75)
Cook worker 0 25(78.1)
hired status % 7(21.9)
. (0} 13(40.6)
Qualified cook worker
x 19(59.4)
30s 6(18.75)
40s 6(18.75)
Cook worker age”

50s 6(18.75)
60s 14(43.75)
. Cafeteria kitchen 4(12.5)

Kitchen type .
Home kitchen 28(87.5)
L Ground water 0(0)

Drinking water type
Water supply 32(100)
o Lunchroom 0(0)
Food distribution type
Classroom 32(100)
UN(%)

?Local children’s facilities
Jncluding the Director of a day care center in charge of Cooking
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Table 2. Sanitary inspection results before and after hygiene visiting education on children’s foodservice facilities

Item details Before After t(p)?
Ultraviolet or electric disinfection sterilizer is installed 2.50+£1.97" 3.38+1.48 -2.946(0.006)**
Proper sterilization, disinfection, boiling of utensils 2.00+£1.90 3.06+1.24 -3.744(0.001 )***
To use knives or cutting boards separatedly for each case of handling fish, meat, vegetables  2.13£1.90 3.06£1.61 -3.695(0.001 )***
The use of dishtowels, gloves and aprons is classified by its use 0.75£1.59 2.00+2.03 -3.754(0.007 )***
Sanitary management washing and disinfection of kitchen, utensils, and containers 3.25£1.59 3.75+£0.98 -2.104(0.044)*
A health checkup of a food service worker is conducted 2.63+1.93 3.88+0.71 -3.754(0.001 )***
Food service workers are thorough in personal hygiene 1.75£1.74 2.88+1.52 -5.141(0.000)***
To regularly disinfect cooking facilities, storage rooms, etc 2.25+2.02 2.63£1.93 -1.791(0.083)

"Mean£SD. Sanitary inspection scores range from 0 to 4.00+0.00
2%p<0.05, **p<0.01, **%p<0.001
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Table 29} 7t} ofdo] FA4 - #E] AFB2E A
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Table 3. ATP value of cooking utensils before and after hygiene visiting education by ATP bioluminescence assay

(Unit: RLU/cm?)

ATP value" X
Items t(p)”
Before After
knife 32.79+6.03 9.87+1.49 5.418(0.000)***
cutting board 36.96+4.71 11.31£2.17 3.399(0.002)**
rubber gloves 54.71+3.82 17.42+8.33 4.301(0.000)***
refrigerator handler 81.2249.82 25.04+7.26 6.976(0.000)***
water-purifier cock 253.83+43.66 34.05+8.68 4.068(0.000)***
YMean+SD
¥p<0.05, **p<0.01, ***p<0.001
Center, 2014)9] 500 RLU ©l3} 7| &uch e 53 tehlgl o] 2 902 ne Ay Fugyel 4254 T 99
I FoF AMAp<0.001)S Rtk Jang? Hwang(2015) ! =4
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Z2] T 2 A5 olF2Z s FARY o 2g 2o
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Table 4. Sanitary inspection results before and after hygiene visiting education on children’s foodservice facilities classified by

establishment type
Item details National/Public Corporation Private Home Etc facility
Before 2.67+2.07Y 4.00+0.00 2.00£2.11 2.86+1.95 2.00£2.19
Ultraviolet or electric disinfection 3.33£1.63 4.00+0.00 4.00-0.00 2.86+1.95 2.6742.07
sterilizer is installed
t () -1.000(0.363) - -3.000(0.015)* - -1.000(0.363)
Before 4.00+0.00 4.00+0.00 1.40+1.90 1.43+£1.90 0.67+1.03
Proper sterilization, disinfection, 5. 3.6740.82 4.00:£0.00 3.86£1.35 2.57+0.98 2.0041.26
boiling of utensils
t(p) 1.000(0.363) - -3.354(0.008y%*  -1.922(0.103)  -3.162(0.025)*
. . Before 3.33+1.63 3.33+1.15 1.20+1.93 2.57+1.51 1.63£2.07
To use knives or cutting boards
separatedly for each case of After 4.00+0.00 4.00+0.00 3.86+1.41 2.85+1.51 2.234£2.07
handling fish, meat, vegetables .\ 00000363)  -1.0000423)  -3.250(0.010*  -2.121(0.078) ;
Before 1.33+2.07 1.33£2.31 0.80+1.69 0.57£1.51 0.00+0.00
The use of dishtowels, glovesand g 1.33+2.07 133231 3.20+1.69 22942.14 0.67+1.63
aprons is classified by its use
t(p) - - -3.674(0.005)** -2.121(0.078) -1.000(0.363)
Sanitary management washing and Before 4.00+0.00 4.00+0.00 4.00+0.00 3.43+1.51 0.67+1.63
disinfection of kitchen, utensils, After 4.00+0.00 4.00+0.00 4.00+0.00 3.43+1.51 3.33+1.63
and containers 1 (p) ) ) ) ) -3.162(0.025)*
Before 2.00+£2.19 4.00+0.00 2.00+2.11 3.43+1.51 2.67+2.07
A health checkup of'a food After 4.000.00 4.0020.00 3.60+1.26 4.0020.00 4.00+0.00
service worker is conducted
t(p) -2.236(0.076) - 2.449(0.037)*  -1.000(0.356)  -1.581(0.175)
Before 3.33+1.03 4.00+0.00 1.60+1.58 0.86x1.57 0.33+0.82
Food service workers are After 3.67+0.82 4.00+0.00 3.20+1.40 2.00+1.63 2.00+1.79
thorough in personal hygiene
t(p) -1.000(0.363) - -4.000(0.003)%*  -2.828(0.030)*  -2.712(0.042)*
Before 4.00+0.00 2.67£2.31 2.40+£2.07 2294214 0.00+0.00
To regularly disinfect cooking . 4.00+0.00 4.00+0.00 3.20+1.69 22942.14 0.00+0.00
facilities, storage rooms, etc
t(p) - -1.000(0.423)  -1.500(0.168) . .
YMeantSD. Sanitary inspection scores range from 0 to 4.00+0.00
2%p<0.05, **p<0.01, ***p<0.001
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Table 5. ATP value of cooking utensils before and after hygiene visiting education on children’s foodservice facilities classified by

establishment type (Unit: RLU/cm?)
Items National/Public (6)  Corporation (3) Private (7) Home (7) Etc facility (6)
Before 30.57+7.54Y 28.09+6.63 32.81+8.41 38.3449.16 34.15+7.44
knife After 9.17+1.46 7.56+0.97 5.26+1.41 14.87+7.68 12.48+4.90
t()? 2.206(0.079) 4.027(0.056) 1.932(0.102) 2.525(0.045)* 2.638(0.046)*
Before 30.95+5.76 27.38+3.88 42.18+8.07 38.59+7.51 45.7246.31
cutting board After 9.47+1.52 5.03+0.64 8.56+1.18 17.67+2.19 15.8446.20
t(p) 2.174(0.082) 1.465(0.280) 1.438(0.200) 1.872(0.110) 0.824(0.448)
Before 59.71+9.38 38.62+9.74 50.37+8.39 61.59+8.59 63.33+9.86
rubber gloves After 14.76+3.13 16.63£1.75 17.06+1.36 20.87+2.36 17.7945.11
t(p) 2.322(0.067) 1.484(0.276) 2.597(0.401)* 2.658(0.038)* 2.156(0.084)
Before 71.04+7.99 77.97+5.81 81.73+9.24 90.67+7.79 84.68+6.82
refrigerator handler After 19.93+£3.24 25.00+4.95 26.03+7.03 25.44+5.77 28.80+6.64
t(p) 3.125(0.026)* 2.107(0.170) 3.237(0.018)* 3.360(0.015)* 3.523(0.017)*
Before 281.07+£12.56 215.36+18.03 230.74+30.45 265.98+53.46 276.31£22.11
water-purifier cock After 54.17+3.38 17.83+2.06 37.87+4.10 23.34+2.47 37.06+5.73
t(p) 1.927(0.112) 1.026(0.413) 1.575(0.166) 1.911(0.105) 2.502(0.061)
YMean+SD

¥p<0.05, **p<0.01, ***p<0.001
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Fig. 1. Correlation analysis between the post-education sanitary inspection results and ATP values on the items “Ultraviolet or electric
disinfection sterilizer is installed” (A-1,2), “Proper sterilization, disinfection, boiling of utensils” (B-1,2), and “To use knives or cutting
boards separatedly for each case of handling fish, meat, vegetables” (C-1,2) related to knives and cutting boards.
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