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A1 Intralaboratory reproducibility standard deviation, S;g Insinaila Petrifilm ntueenwUY
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(eBias) vastnAila Pour plate HALYMNAU 0.15 logo, 0.09 logy, ez 0.06 log;, Asvsumsuuddou
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fatufeanansmi e nedsuaugduniatomeluiiuudiemaiia Pour plate wag Petrifilm

ldnmdwsensiegaiunauluesdiinisle lnelinanisegeungnieiasiininuiiieie

(%
v

ANFNARY : TIUINRAUNIEVIUA, WILLAY, Pour pate, Petrifilm

NAUATINFOUAMMNUNLAEHARA UL d1iinnsIvaeuAmuA nduAUAdnd nsudednd



Method Verification of Enumeration of Aerobic Plate Count in Raw Milk

by Pour plate and Petrifilm technique according to ISO 16140-3:2021 guidelines

Saowapa Pansiri Kannika Kunsombut  Duangrat Kraikitkarn - Ananya Boriruk  Naovarat Kampoosiri

Abstract

Pour plate and Petrifilm techniques were used to analyze the aerobic plate count in
raw milk by counting the number of colonies on the culture medium. The aim of this study is
to verify the method for enumeration of aerobic plate count in raw milk by Pour plate and
Petrifilm technique according to ISO 16140-3:2021 guidelines. In this study, raw milk samples
that cover the presentative range of the natural contamination were selected. Then the
samples were divided into 2 test portions and analyzed by 2 analysts to determine the
Intralaboratory reproducibility standard deviation, S;p by Petrifilm technique. The known
bacterial concentration inoculums were inoculated to the raw milk samples for calculated
eBias. After that, the samples were analyzed and calculated the absolute difference between
the results (log;; CFU/mL) of the inoculum and the results of artificial contamination raw milk
samples (logy, CFU/test portion). The results shown that S;p from verification study of
Petrifilm technique was 0.05, which less than 2S5y from the validation report, so it passed the
acceptability limit criteria. The absolute difference (eBias) of Petrifilm technique were 0.11
logyg, 0.07 logyy and 0.10 log;, and the absolute difference (eBias) of Pour plate technique
were 0.15 logy,, 0.09 logy, and 0.06 log;, at the low contamination level (10° CFU/mL),
Intermediate contamination level (10° CFU/mL) and high contamination level (10" CFU/mL)
respectively, which passed the acceptability limit criteria. The absolute difference (eBias) must
not exceed 0.5 log;,. Therefore, the method for enumeration of aerobic plate count by Pour
plate and Petrifilm technique can be used to analyze raw milk samples in the laboratory and

provides accurate and reliable test results.

key words : Aerobic Plate Count, Raw Milk, Pour plate, Petrifilm
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4. \e3esilouasTaginenaans

4.1 \n3asilanazgunsnl
4.1.1 Biohazard safety cabinet Class I
4.1.2 Hot air oven
4.1.3 Autoclave
4.1.4 Vortex mixer
4.15 \n3eadl
4.1.6 Sterile Graduated pipette ¥uUm 10 ml
4.1.7 Pipette aid
4.1.8 Test tube wiour NGB UM 20 X 150 mm
4.1.9 mzieauia
4.1.10 Magnetic bar
4.1.11 Micropipette + Tip 9u1m 5 ml
4.1.12 Erlenmeyer Flask
4.1.13 nszuanng um 1,000 mi, 250 ml, 100 ml, 25 ml

4.1.14 A/NAIEFN



4.1.15 USLAIAUAIT (stirring rod)

4.1.16 wnmldasazaigauin 1000 ml wag 500 ml
4.2 ssnfiwazensiieade

4.2.1 70% Alcohol

4.2.2 Yndu

4.2.3 Butterfiled’s Phosphase Buffered Water (BPB)

4.2.4 Plate Count Agar (PCA)

4.2.5 Petrifilm Aerobic Count Plate

4.2.6 Tryptic Soy Broth (TSB)
4.3 Wodsdunasgu

Enterobacter aerogenes ATCC 13048

5. oA LUUNNT
5.1 N15%1A1 Intralaboratory reproducibility standard deviation, Sy
5.1.1 AndendeduihuuviidssdunmsuuiieuvesuailFuaseuaqudrsniamaaeudieg1ei
F18971UNA 91U 10 AIDES
Categories : Raw milk and dairy products
Type : Raw milks
ltem : Raw milks 10 samples
5.1.2 Wanndednddiuiuarazenn Wavnauazunvadeudardroeansged 70% 9ntundy
wanshegnsluinuszann 25 ade Winedhaduidedonty edldinnes)
5.1.3 wuseenadu 2 Test portion (Test portion A way Test portion B)

5.1.4 msienidiegnesiewmaiia Petrifilm (AOAC, 2023) (Test portion A 3LAT18AlALETATIEN A

uag Test portion B AATEWlAUKILATIEY B)



Laboratory Laboratory Laboratory Laboratory Laboratory
sample 1 sample 2 sample 3 sample 9 sample 10
4

Test Test Test o Test Test
sample 1* sample 2* sample 3* sample 9* sample 10*

y

H > i *Test sample is infrequently used in microbiological examinations.
omogenization In that case, the laboratory sample is directly used for homogenization.

Test Test
portion A portion B
A4 4
Inoculation if
required

Initial Initial
suspension A suspension B

g‘lh?i 1 N15%1A1 Intralaboratory reproducibility standard deviation, Sy (ISO 16140-3, 2021)
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dle Sir Ao intralaboratory reproducibility standard deviation
[ Ao wueewRies, = 1-10
n D IUIUFBEN

YiarVip AD Namﬁmwﬂugﬂ logyo (cfu/ml) 91NNITAATIZNA

eIt A wag B muaay

Tnefl Acceptability limit fe A1 Sy filddesiiAiesnin 25, veatieya validation study



5.2 N15%1A1 eBias

5.2.1 mim%m%ammgm (inoculum)
5.2.1.1 19 loop Uaendedede Enterobacter aerogenes ATCC 13048 910 stock culture aslu
919113 TSB Unilgaumgil 35 = 1 °C Wuian 16-24 dala
5.2.1.2 wiew inoculum Tagld sterile graduated pipette ww1a 1 ml deidoain TSB Usuns 1 ml
aslu Butterfiled’s Phosphase Buffered Water (BPB) U311615 9 ml 1111513997191 UU ten-fold
serial dilution 1ATEAUNITADA19 107 quiy 10
52.1.3 11 inoculum 7lalUALAsIzsidemaila Petrifilm (AOAC, 2023) wagwnaila Pour plate
(BAM, 2001) Tnediasievisedunsidoansay 2 91

[

5.2.2 1@an inoculum NIUSUNEelusERUNSUIUaUNABINTT A9t

v A

520U 1 (Low level) :10° cfu/ml

el 2 (Intermediate level) : 10 cfu/ml

26UTl 3 (High level) 2107 cfu/ml

5.2.3 14 sterile graduated pipette 1R 1 ml 18130910 inoculum Usans 1 ml aslusegng
ﬁmmﬁuﬁlﬁmsﬂulﬁjaumam%uw%ﬁWWﬂ (Wszanas 10° cfu/ml) USanes 9 ml (vhia 3 sy sefuas
2 test portion) algednaiuiv (artificial contaminated (food) item)

5.2.4 Yiaeg 1w uuRu (artificial contaminated (food) item) T3iAs1zsisaewmailn Petrifilm
(AOAC, 2023) wazinadla Pour plate (BAM, 2001) (ias1esisieensag 2 )

5.2.5 YiegstnuuAy (uninoculated) TUAAs1Eidnemailn Petrifilm (AOAC, 2023) Wwagsinaila
Pour plate (BAM, 2001) (iasesiduau 2 1) Loy uiuqdund background

5.2.6 A1uaauAn eBias TnawAn absolute difference sewinaU3anande (logyo cfu/ml) Tu inoculum

uazARRaUTLNAUT B lUAIE NUNUNAU (logy, cfu/test portion) (USiNas test portion Wiy 10 ml) laedl

Acceptability limit Ao A1 absolute difference (eBias) Aoalaiiiu 0.5 log,
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5 suspension
Uninoculated test portion Initial suspension A Initial suspension B
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Same method (plate, medium)

6. NAN1TINNADY

5Ufl 2 mseenuuUNIIMAABLNeNIAN eBias (ISO 16140-3, 2021)

6.1 N15%1A1 Intralaboratory reproducibility standard deviation, Sy

M1329% 1 Han153ATIZRAT Intralaboratory reproducibility standard deviation, S;p 19939

AR IUAUVTE LA luULIBATia Petrifilm
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Test Result A Result B log10, log10g (Yia-Yis) (Yia-yis)?
sample CFU/mL CFU/mL (Yin) (yi)
1 73,000 78,000 4.863 4.892 -0.029 0.001
2 85,000 130,000 4.929 5.114 -0.185 0.034
3 100,000 110,000 5.000 5.041 -0.041 0.002
a4 230,000 220,000 5.362 5.342 0.019 0.000
5 470,000 440,000 5.672 5.643 0.029 0.001
6 820,000 700,000 5.914 5.845 0.069 0.005
7 1,100,000 1,300,000 6.041 6.114 -0.073 0.005
8 1,200,000 1,200,000 6.079 6.079 0.000 0.000
9 2,600,000 2,400,000 6.415 6.380 0.035 0.001
10 4,000,000 3,900,000 6.602 6.591 0.011 0.000
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n
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Sig = ﬁzl(yiA — Yip)*?
1=

e Sir R intralaboratory reproducibility standard deviation
I Ao vwavRieey, I = 1-10
n Ao AuIUfeg

Yiar»Vip Ao mamﬁmiwﬂugﬂ logy, (cfu/ml) ANNTIATIEH

leins1en A uay B muasiu
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Sir = mZO’m — Yip)?
i=

1
SIR = % * 004‘9

SIR = 005

A S,Rmﬂ%’ayjaﬁimiwﬁwhﬁu 0.05 Ferosnin 2S5k ¥8398Ya validation report fifiAn
ﬁaaﬁqﬂ (Reproducibility standard deviation (high level) ;Sg = 0.235) Validation study according
to EN 1SO 16140-2:2016 Neogen® Petrifilm® Aerobic Count Plate (Certificate number: 3M 01/01

- 09/89) for the enumeration of mesophilic aerobic flora in all human food, pet food and

production environmental samples Fariunoun Acceptability limit



6.2 N1511A1 eBias

P131991 2 HAMTIATINAT eBias YBNITAATIENTINIUIAUYIE
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N

wualutuNeemAtia Petrifilm (USu1ns test portion = 10 mL)

Artificially contaminated (food) item

Inoculum suspension without (food) item

eBias
Test Test Result logyg Result log,, Result Mean log,, Result Result log,, Result (absolute
(CFU/test (CFU/test difference)
sample portion | CFU/mL CFU/mL (CFU/test portion) CFU/mL CFU/mL
portion) portion)
A 20,300 4.31 203,000 5.31
Sample 1 5.26 140,000 5.15 0.11
B 16,300 4.21 163,000 5.21
A 181,000 5.26 1,810,000 6.26
Sample 2 6.27 1,580,000 6.20 0.07
B 192,000 5.28 1,920,000 6.28
A 1,620,000 6.21 16,200,000 7.21
Sample 3 7.23 13,600,000 7.13 0.10
B 1,810,000 6.26 18,100,000 7.26
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P399 3 NANSAATINAT eBias VBNITNATWNIIWILRAUIE T muA L uumemAalia Pour plate (Usuns test portion = 10 mL)

Artificially contaminated (food) item Inoculum suspension without (food) item
eBias
Test Test Result logyq Result log,, Result Mean log,, Result Result log,o Result (absolute
(CFU/test (CFU/test difference)
sample portion | CFU/mL CFU/mL (CFU/test portion) CFU/mL CFU/mL
portion) portion)
A 18,000 4.26 180,000 5.26
Sample 1 5.27 130,000 5.11 0.15
B 19,000 4.28 190,000 5.28
A 173,000 5.24 1,730,000 6.24
Sample 2 6.25 1,460,000 6.16 0.09
B 184,000 5.26 1,840,000 6.26
A 1,950,000 6.29 19,500,000 7.29
Sample 3 7.25 15,400,000 7.19 0.06
B 1,640,000 6.21 16,400,000 7.21
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31nn1snInaeuaultlivedsTaseRdIuiugdunignmualudiuy (Aerobic Plate

Count) AaetnAila Pour plate wag Petrifilm A1uLUINIIYDY 1SO 16140-3:2021 Usznauale 2
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Fupau fie n1sUszAiu Implement verification Tnefinidoniognunuunviitissrunsuuiouves
wuAfi3sATauAquYNMIVIAdU MniuUsiIgly 2 test portion wazlinseilaniiinTiei 2 Ay
e Intralaboratory reproducibility standard deviation, S;z (AtAs1giitanIzinaila Petrifilm)
warmsUszdiy (food) item verification Tnen1sifinide inoculum Ainsruiinaadlused 1w
Tntuthiedsluinssinas unsnan absolute difference sewinaUSunaude (log;o CFU/mL)
1w inoculum wazUsinandelushesaiumiv (log,, CFU/test portion)

PINNANITIATIERNUIIAT Sk VBIRaNIINIUdBUINALIA Petrifilm dA1AU 0.05 Fetloy

" cs'

n21 25k %Jaﬂ?’faa%a validation report Aifindesd an (Reproducibility standard deviation (high
level) ;Sk = 0.235) §9W1ULNUYT acceptability limit A1 absolute difference (eBias) ¥ sinadla
Petrifilm HAWI7U 0.11 logo, 0.07 log;o wag 0.10 log;, A1 absolute difference (eBias) ¥8dinALiA

Pour plate AALYINAU 0.15 logyg, 0.09 log;, wag 0.06 logy, Asziun1sumidou low level (10°

'
o w =

CFU/mL), intermediate level (10° CFU/mL) wag high level (107 CFU/mL) nua1au &

L3
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acceptability limit A A1 absolute difference (eBias) AoslailAu 0.5 log; AN UTIAWITAUNTD
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Y

AATINTIWINAUNITINMUAlULILL (Aerobic Plate Count) sewailia Pour plate wag Petrifilm
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o

ﬁﬁ'amuaﬁ Wruly'@iudaia 1 Intralaboratory reproducibility standard deviation, S Tu

[ (%
v aAa v v v =%

= r-:gl/ ‘:ll 1 LY a £ =) Ya 6 = % d{' 1 % 1
ATANIATIUUAILUTNANINULNES 1 AILLUS AD Q']Lﬂi’]gﬁ (ﬂﬂuu?\]\‘iﬂﬁﬁﬁﬂ'@?{]ﬁ]ﬂEJEJUG]TJZJWJEJ LYU
lot U89 Butterfiled’s Phosphase Buffered Water (BPB), Plate Count Agar (PCA), Petrifilm Aerobic
Count waglA3oddlan1eqAAeIdes laun incubator, autoclave iuana1snulielilaaIAdaanm

QNABININAUY
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