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Evaluation of Hygienic Status of Foodservice Operation

by a ATP Bioluminescence Assay

Myoung—-Won Kim

Department of Food Industrial Engineering
Graduate School of Industry
Pukyong National University

Abstract

An investigation was conducted to evaluate the hygiene
status of foodservice operation by using conventional 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 agreement at 95.9% level between the
results obtained using ATP bioluminescence and plate count
when using a pass/fail cut-off of 3x control values for ATP

assay and 40 CFU(colony forming unit)/en’ for plate count.



2) The plate counts of three foodservice 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. 3) Above results
suggested that an immediate action needs to be taken to reduce
the potential danger of cross—contamination and also effective
sanitary control methods needs to be developed to improve the

sanitary condition.
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4.3. ATP bioluminescence

M FadddA dad 2343 Vs
U AuZE glel PAELARTE ST AT & de WHol
=

ATP bioluminescence® ¥ &mn Bl B xdH oz A s)

ATP bioluminescence

= luciferasedtE= @40] 98] Yojuyi= decarboxylation 8t-8-©

ke £3 g

Luciferin + Luciferase + ATP

l

(Luciferin-Luciferase-AMP) + pyrophosphate

!
Oxvluciferin + Luciferase + CO; + AMP + Light

ATP bioluminescence} 2] <] _
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1. A7+

B A= luminometer2  Kikkoman  Corporation 2]
Lumitester PD-105 A}£-3}% 1L, swab testi Lucipac-WiE A A]
gt Ade SAHL2 3M petri filmS AHESHA Y

Alq A3 e} sl AFRE 548 cap tube, 10mé test tube, W&
085% NaCl €9 5m¢ tip, 1mé tip2 autoclavedto] 0.85% NaCl

NG AL YR = ovenol| A 71 FFh o] AFREF T

2. A5 A4H

Aol AFEE AlfE FAbRg A g A AEAE
&2 =AM AHSUY. ARAHI S 20039 49 FE
20043397t Az, Af Evp dF 9 V7 EW FoEAFH ARE
AR Ales A3 B8-S Ht 0.85% NaCl &9 A A
5x5eme] WA O R swabd 3 T, Bt 0.85% NaCl 0] Eo]g]
+ 5ul cap tubed] Yo ice hoxell Hol AIAAR Fukate] 244

Dol el Aol AFg-3) 3l

3. 49333 <(RLU, Relative Luminescence Unit) &3
AHAT Sva A 8E 108 #1387 si4ste] zZtzre] RLU
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F7rel Golo] Aokt oA #. MeRBE Peletel A
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1. 5755 o83 ATP biolumenescence™ 9 A3 73
A4
ATP bioluminescence®d ol 23} luciferase®} o] HHS-AZFS =
AbgE A3 e Fig. 1.9 294™. Luminometerell 28] A& %
lucipack-W2] ®¥F-g&ol & Iyciferase?] WH-EAZHE 1080 2 d 3
Fxo =getpon HdAd S 3087kA L oghe] HoA A
om <rgF e FASIY. wedA 10Fe e WA &

2] & AYEA S ATP luminescence ol 28] @22 gte =z s
FeR=
AVIAIHE o w Agsty] oldd HFTETFE UFLE

ATP biolumenescence® ol 2§ RLUS®} Petri film'Hel] gk A5t
ol #wA 2 AEIAE M9 A3 Fig. 2, Fig. 3. € Fig
4.9} 2tk E coliz 10°01390 A, Staphylococcus. aureuss 10°
ol Aol A, Saccharomyces. cerevisiaes= 10'e]4+el A CFU$ RLU
7he} =& AAAAE B T webd Adget AddGE
eto} HAlE 2 AFAS vebld wel AP R EZM Htr
E dFSd 5 Ass & 7 UNTh A e dy AIAE
Ar HAMZAHSAAZ A HEd AL AEY A7l o
ATP A xe]  #Ae  7|¢lsle ALE  AlREW, T3
Escherichia coli®] A5 o 2 kFd75Y vda 52 7|7 &

HejFa gl
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Fig.1. Effect of reaction time in ATP bioluminescence

method.
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Fig.2. Relationship between ATP biolumenescence method

and Petri Hilm method for Escherichia coli.
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Fig.3. Relationship between ATP biolumenescence method

and Petri film method for Staphylococcus. aureus.
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Fig 4. Relationship between ATP biolumenescence method

and Petri film method for Saccharomyces. cerevisiae.
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2. %2]%& 2 ATP bioluminescence® o] 23 YA A

AE g =2EEE wEste o8 Algd dis] RLUS CFU
g $4% g2 Table 1.9} 24t x2doA AT Alg A
@77k 10 /cm™) A TNTC/em’®] #¥& ®o| i, RLUE 12014
180002 WMol E ¥ vt w3 Table 1.8 A3E A4 AdE
FEe AaHAE Yl 434 Fig. 5 9 2%tk ol ZF
38 B HEy 2L HAANE Holg AoE mg & AHD

Table 1A H¥$ 85 5 53 &4, A, =o, @5 o
s 103 AR Mt d¥S Fall ZaA AAALd D A
#gk A= Table 2.9F 2ttt 24l A& Adsrlde 234
Aol Azx7E doloy HEAE 4EE BAGel = FEv gle W

i

Aol el wrFel k& RLUR ZHITS 4 4 vk
Harrigan® McCances= 713, AH] 9 &7]9

TEE RTRY O lad 5TY W FEFE sFoln, 5~
258 AL Low] 2501»%1 o £7H9 242 HAsor @}
3o, Ahg F9l Aol 200wl o gEEwst f5o)
20~404 9 A& 36}31 4001 = F4HA =AE FH
of vl @l E I Seeger$t Griffithsell o3ty 7|8 zhzl A
ol ik 914 AR $FF BEHT Tt lard 09T
W HgrEen s old JEFes B o, A8E AHD =
el gl A Abg F9l 2, A, =vh d59 Aol 52 23

g Asfor ¢ v vAAAA AL F F AUk
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Table 1. Results of relative luminenescence unit and viable

cell counts for foodservice operations

t}o Z o} } o ] o
T P cHejE A o %Hfjﬂ;io
Adr | AdEds
CFU/mt | RLU/ml | CFU/em® | RLU/cm®
Al 3 27 21 1.08 0.84
24 o 1290 24 51.6 0.96
T2 292 27 8.88 1.08
As 7 or&d 960 27 384 1.08
A7 Az 213 33 8.52 1.32
Bl 2] o of el Ak 720 33 28.8 1.32
T 54 36 2.16 1.44
3T 582 42 23.28 1.68
M A npet 1020 42 0.8 168
w7het 0 45 0 1.8
Aokl ) 204 54 8.16 2.16
Ao 735 54 29.4 2.16
2ty &7ol 1170 54 46.8 2.16
¢ g vt 720 57 28.8 2.28
F&3to) 0 9 0 3.84
A Qb 990 123 306 492
FE-TEF A 2970 138 118.8 552
B Sh=)u} 280 141 11.2 5.64
A 810 162 32.4 6.48
H| A ol 39 180 1.56 7.2
& 110 384 4.4 15.36
7w A 720 1350 28.8 54
Zh- s A RS 162 | 18162 6.48 726.48
Enh( A - 7] 3 TNTC 126 TNTC 5.04
Sk &) -t AP TNTC 54 TNTC 2.16
cEL I s TNTC 1149 TNTC 4596
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Fig.5. Relationship between ATP biolumenescence method
and Petri film method for various foodservice

operations.
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Table 2. Results of relative luminenescence unit and viable

cell counts for major foodservice operations

Knife 2 g Lo RIS

CFU/er RLU/ew CFU/crd RLU/err CFU/en RLU/er CFU/crr RLU/ cuf

18] 79x10° 72235 25x10° 15487  6.7x10" 277572 6.5x107 7895465
23] 68x10° 57842 45x10° 51321 86x10" 378378 5.9x10° 6254811
33 LOx10Y 97522 34x10° 19554 7.9x10" 548774 4.6x10° 5842158
48 81x10° 75846 4.7x10° 28648 89x10" 345373 6.4x10” 6954212
58 69x10" 58245 37x10° 20154  9.8x10" 786211 2.2x10° 3213546
63 05x10° 81548 4.1x10° 24868 86x10" 674512 5.9x10° 6521354
73 75x10° 84978 5.1x10° 30087 84x10" 651212 59x10° 7351351
83]  83x10° 78221 1.3x10" 65487 9.8x10" 621585 1.7x10° 2186433

93] 95x10° 84667 95x10° 49875 1.6x107 1654354 7.6x10° 8351356

108]  7.7x10° 62155 6.4x10° 38457 2.1x10” 2133545 3.3x10° 4684621
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3. 99 A e T ATP bioluminescence ol 23 HA
g LURE HAAN ¢ BHoR HAHH AR dz) ¥

Axg F 2 §9E Petri 32 ATP bioluminescence™ ol ¢] 3}
F3g #A4% A= Table 37 Fig 6.9 2tk f4xd F
At 8 AdERA FAREAEE F HA Uy s &9
gl & 4 vk zelvk A AP As AR L oo
FE g8 28FEE Aol HojHo wet HANEHE FH4H o

]
2
[of0
=L
X
L ==
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Table 3. Effect of hygiene treatment between relative

luminenescence unit and viable cell counts for foodservice

operations
RLU/ mi RLU/cm® log RLU/cm?®
ANEANARSY 28 | 25 | 25T +E3% LET Ef
ZE HIE(M 4633 508 185.32 20.32] 2.267922] 1.307924
ZaF HIE(2) 33940 2917 1357.60) 116.68| 3.1327¥2| 2.066996
HITBES() 579 58 23.16 2,32| 1.364739| 0.365488
=l Bl 154 108 6. 16 4.32| 0.789581| 0.635484
M3 =20 3344 1118  133.78 68.72| 2.126326( 1.837083
3 52(2) 1837 899 73,48 25.96| 1.B66169| 1.555820
BHAIDH OfRAEH ) 4094 | 2105 163.7k 84.20| 2.214208( 1.925312
B AIDH OF2H&1EH2) 4744 957{ 189.76 38.28| 2.278205( 1.582972
TH(1) 996 135 39.n4 5.40| 1.600318| 0.732394
TUM(2) 506 T 20.24 2.84| 1.306211| 0.453318
HZH(1) 2658 479 106,32 19.16] 2.026615| 1.282396
HEH(2) 197 35 7.88 .40} 0.896526] 0,146128
HEWEE0I01) 2520 3se| 100.80 15.92| 2.003461| 1.201943
HEMEE0(2) 564 319 22,56 12.76| 1.353339| 1.105851
BT 1552 391 £2.08 15.24| 1.732952| 1.182985
IhBR(2) 2236 274 89.44 10,96 1.951532| 1,039811
& 736 236 29.44 3.44] 1.468938| 0.974972
202 13586 511 783,44 22,84 2.894008 1,.358696
TOH 1) 542 76 21,68 3.04| 1.336089] 0.482874
TOH2) 742 80 29,68 3.20] 1.472464| 0.505150
AR 1) 31778 330 127112 125,20 3.104187| 2.097604
SHR|OH2) 389 91 15.56 3.84| 1.192010} 0.561101
DU 161 121 6.44 4.84| 0.808886| 0.684845
DEEIN) 102 96 4,12 3.84| 0.6514897| 0.584331
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Fig.6. Effect of hygiene treatment between ATP

biolumenescence method and Petri film method

for various foodservice operations.
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