nsagIagaLANN L bATaRENAdaLITaqauYsEnusaululIul
Ty Bedaed  nTWsIeU Lasdugns  neIeunn AnANLR  wiipTun wedanysnl
UNARER

el fuRnisliiintsdauasain 7 APHA Thermoduric Count ludumaunisidaans
38214 ( Dilution of sample) f“ﬁﬁ"ﬁﬂ@mszﬂﬁﬁqﬂq@ﬁ@mqﬁqaﬂ'wfmu lugnadiusineting
i 11 mi lu diluents 13unms 99 m TmﬂﬁmﬂﬁiﬁmﬂﬁﬁuLﬂuﬂmmﬁq@ﬂwﬁ”ﬂuu 1 ml ldlu
diluents U381m3 9 ml Bnnstszilunasauinauseninadadinineld ANOVA waz paired t-test
wudnanisnaaeulfdn Critical level (3 cfu/ml) uaz coefficient of variation (0.4973%) R’
(0.9974) intercept (0.0490) Slope b (0.9847) LL@ziziﬁﬁm?ﬁﬁmﬂmmmLLMﬂﬁiNmmaﬁ%amm
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Method validation of Laboratory pasteurization count in milk

Monchu Oswong  Kotchaphan Bowonchaiyarit

Kannilka Kunsombut  Hathaichanok Wongsomboon

Abstract

The laboratory was modified APHA Thermoduric Count method in the step of sample
dilution. The assessment was based on change volume of a sample dilution. Reference
method recommended 11 ml of each milk sample to 99 ml diluent and In-house laboratory
method used 1 ml of the milk sample to 9 ml of diluent. The comparison between the two
methods was carried out using ANOVA and paired t-test. Critical level (3 cfu/ml) and
coefficient of variation (0.4973%), R2 (0.9974), intercept (0.0490) Slope b (0.9847) have been
shown that results from In-house method were equivalent to APHA Thermoduric Count method

without statistical significantly differences.

Keywords: Method validation, Laboratory pasteurization count, milk
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Laboratory pasteurization count Li“fluﬂﬁimﬂ?mmﬁy@ﬂﬁuﬁﬁmu’é@ﬂmﬁmuﬁm‘/’im@
agjsenldinemdeinunszuaunismnaaeilsd Taganninlaiielsn wsiialidusfanissiGe
UINAINITODETRARADANTELIUNTHAR 3’5‘3mmzﬁﬂ‘ﬁ“mm@ﬁum?ﬁmu’é@uiuﬁmuﬁmfu
ANHUNITANN American Public Health Association Standard methods for the examination of
dairy products 17" edition, APHA Thermoduric Count [6] ﬁﬂ@ﬁﬁﬁﬂwﬂdmmmmuqmmw
unuaTHARAIT TE RN T Aeu RN Reansansarane antinuL 11 ml Aegnsazans
A0979 99 ml fluus 1 mi AegnTAZANLERaNs 9 mi AadesiinsasagauAnlFlFaediEiie 1
nIdARN AL aaTa N 201N AUNATE9Re L The unw. 6003:2553[4]  Anvuald

a =

daqaurstnaulutinunazfiasiios liifin 1,000 cfu/ml

q

1. pguszaeA
=2 Uy v aa d” a a o £ 09,
Anwuaznsaaaurnlflfretinadeumaqauriatnuieulutinum
2. Uauqe
WREUNEUATNNFRAA9A2BEN91UN 2 38 TEWA 33 APHA Thermoduric Count Wa¥aa
In- house
3. sslagunmininazlasy
dgl dgl all U A o/ ]
AMLFNIIAIMNTIALNETIAN M NI TIARA A BENg
4. AEN19ALUUNY
4.1, NMIBTENTENIATTIU
\aeLTnqawYIEl Bacillus subtilis ATCC 6633 LU Tryptic Soy agar Lnfguuy
302°C U114 16-18 dalag 1@an Single colony aglu peptone salt solution U3N1ms 2 m
neluu99q glass beads fineaaly slant agar U3H1m9 200 mi Tu roux flask NA9 glass

beads lHiiaianiingM9@eTe Ungnangd 30£2°C W1u 5 JU 1iFeaundmaasasg



4.2.

4.3.

4.4,

4.5.

spore vl spore tneld glass beads waz Salt Peptone Solution U3n1ms 50 ml 1 liTu
Winela? 3,000 98U W1 30 W17 Aedaula Mndnaed3an 1 Suspension tlimanubann
AIUNYH 80+2 °C WU 30 W Azl Spore suspension awnsnuiuliliuIm 1 thaw
o A . ai// 1 1R 9 o o d”
71MN17LAAA19 Spore  suspension F4LE 1:10 D4 1:10 wWazNIN19UdULTNN LTS

Tugaen191aaas faanatla pour plate W lUiNAgoUIUNH 3541 °C w1 24+2 GaTug

4 1
o v A

Wanandsunouzesssiun i lusaetng spike

NTIATENFNBEN
o/ 1 091 dl U =3 09; d’jﬁ o/ 1 dl v a [~3 6
Foateuuni i luntsdnwastidudoetrenlfainsssnand Inaiuainaus

mmquﬁmuﬁuﬁmmm@Lﬂuﬂaza‘hﬁumqﬁmﬂﬁﬁﬁms

ad
1ENAEAL

feetuFn1snsaadeL AN TNUHkAT N AN W IUN TR ELATIZIIR N American
Public Health Assocication 2004(APHA Thermoduric Count)[1] Tagiinn1stiilmsianting
fia 7 ml aslunaennaaes UnTiguumnfl 62.8+0.5 °C w11 30 uIf lugnainsen e
psutan i ludu viteutiuoisd Wenmafsedianases 10 °C sidesndd
N1N131ABAF289 (10-fold dilution)ﬂLﬂmﬁﬁum 1 ml A98NHENMAENEe uaztliln
FR0tNIENLINARAN 1 ml ANNENFLAMLIARaNT 1:10, 1:100, 1:1000 NNN1INAADL
Fatmaila pour plate WEALINGAIMAR 32°+1°C WL 48+3 dali
Msiud e LT B

FATANTAIN APHA Thermoduric Count Taenfudnaulalaiifii aduuyuay
nzidelugas 25-250 Taladl
N19311 Critical Level (LC)

v
! o

9 9
TN aqaUIT iNnNNswElan 3 sxAu A9R

q
o

FLAUN 1 FateRuINIAATZA IR N DT 10 cfu/ml

o

<Al

o a

1 2
AtNNUNNNALATI LTI R NN T 30 cfu/ml

ap
=)
N
o

1 2
o

2LAUTN 3 At aNuNNIAATZ IHRLEN @ 100 cfu/ml

o (%

1 1 9
LA 4 FratiaNtNNAIATZ IR RN T 300 cfu/ml

lunnImegeu 4 sAU YNIZALNINTIATIZE 6 91
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4.6. 40AN I lNNTAGAL
ﬂﬂ@ﬁﬂwﬂﬁazﬁﬁﬂﬁ?uﬁﬁﬁ %Coefficient of variation (%CV), NNsnAdaL Pair t-test
WAZNNTILAINZINNTNAND LT LA U199 (Simple linear regression analysis)
5. NANITNA|[AY
5.1. AN Critical level (LC)
%130 Bacillus subtilis ATCC 6633 ldadlusatnatinuy 4 seduudasiinis

o a A o P ¥ da/
NARDUNIATUIUIAUNTENUTDU Winanmpgauasil

AN919 1 LAPNHANAZALTEALNNT spike LL@%L@?NWE‘LAL%@

LA Ll?mmﬁD@ NANARDL (ﬂ%\i)
1 10 cfu/ml 6/6
2 30 cfu/ml 6/6
3 100 cfu/ml 6/6
4 300 cfu/ml 6/6

n19Uuleuea@eNNIrAUAINIINATIANIAINNANARD LGN T3 LATIZ TN
sunnuaauraEnudau A Critical level winiu 10 cfu/ml
5.2. Coefficient of Variation
\Wan1n19A1 Coefficient of Variation (%CV) 351191423 Reference Method WAY
In-house Method axRAN %CV N1AANNNIATUILYINAL 0.4734 FINIUNUTINITEIANTL
%CV<10(A13719911)
dl a el a a o ] 09/ a 1 aal
A9 1 mm’mmewmmuqauma?ﬂ”lum@mqmunLi_l?ﬂumﬂmzmﬁmﬁmmﬂm APHA

WAZAT In-house

Reference In-house Log ., Log .,
Sample Mi Si
(cfu/ml) (cfu/ml) Reference In-house
1 30 30 1.4771 1.4771 1.4771 0.0000
2 30 30 1.4771 1.4771 1.4771 0.0000
3 30 30 1.4771 1.4771 1.4771 0.0000
4 30 30 1.4771 1.4771 1.4771 0.0000
5 30 30 1.4771 1.4771 1.4771 0.0000
6 40 40 1.6021 1.6021 1.6021 0.0000




Reference In-house Log 4, Log 4,
Sample Mi Si
(cfu/ml) (cfu/ml) Reference In-house
7 80 80 1.9031 1.9031 1.9031 0.0000
8 110 100 2.0414 2.0000 2.0207 0.0293
9 280 310 24472 2.4914 2.4693 0.0313
10 340 360 2.5315 2.5563 2.5439 0.0176
11 460 480 2.6628 2.6812 2.6720 0.0131
12 650 720 2.8129 2.8573 2.8351 0.0314
13 790 840 2.8976 2.9243 2.9110 0.0188
14 1,000 960 3.0000 2.9823 2.9911 0.0125
15 1,200 1,100 3.0792 3.0414 3.0603 0.0267
16 1,300 1,300 3.1139 3.1139 3.1139 0.0000
17 1,400 1,300 3.1461 3.1139 3.1300 0.0228
18 1,600 1,600 3.2041 3.2041 3.2041 0.0000
19 1,600 1,600 3.2041 3.2041 3.2041 0.0000
20 1,600 1,700 3.2041 3.2304 3.2173 0.0186
21 1,700 1,700 3.2304 3.2304 3.2304 0.0000
22 2,100 2,000 3.3222 3.3010 3.3116 0.0150
23 2,800 2,500 3.4472 3.3979 3.4225 0.0348
24 2,600 2,600 3.4150 3.4150 3.4150 0.0000
25 2,900 2,800 3.4624 3.4472 3.4548 0.0108
26 4,300 4,700 3.6335 3.6721 3.6528 0.0273
27 4,800 5,000 3.6812 3.6990 3.6901 0.0125
28 5,100 5,700 3.7076 3.7559 3.7317 0.0342
29 5,600 5,200 3.7482 3.7160 3.7321 0.0228
30 5,800 5,300 3.7634 3.7243 3.7439 0.0277
31 5,200 5,800 3.7160 3.7634 3.7397 0.0335
32 6,800 6,600 3.8325 3.8195 3.8260 0.0092
33 6,600 6,200 3.8195 3.7924 3.8060 0.0192
34 8,200 7,800 3.9138 3.8921 3.9030 0.0154
35 11,000 10,000 4.0414 4.0000 4.0207 0.0293
36 19,000 18,000 4.2788 4.2553 4.2670 0.0166




Reference In-house Log 4, Log 4,
Sample Mi Si
(cfu/ml) (cfu/ml) Reference In-house
37 20,000 20,000 4.3010 4.3010 4.3010 0.0000
38 24,000 22,000 4.3802 4.3424 4.3613 0.0267
(MED)Mi 3.2107
Sr 0.0152
$,X100
0 = 2rx 7
gna HCV MED (Mi)
LUAN _ 0.0152x100
3.2107
= 0.4734

TagNEUTiN1s8aN5y Coefficient of Variation (%CV) <10%

5.3. N13ATEENITnANeTduetNwNY (Simple linear regression analysis)

N FaUNaUANNANNUE T 191978 Reference method LAY In-house method

WU41 R°=0.9990 Intercept Y= 0.0154 4a¥ Slope b = 0.9939 WaAIIN3aN MnagaLi

ANALTEN (31 1)1 Residual Plot Tewany Linearity 499 lack-of fit dAnaglutag

+0.06 (31/7 2)

X Variable 1 Line Fit Plot

y =0.994x + 0.0155

R2 = 0.9991
] PN
>
| [l Predicted Y
L (Y)
\Tadiu (Predicted )
0 2 3 5
X Variable 1
217 1 n3luans Line lift plot

a




X Variable 1 Residual Plot
0.08 -
0.06 - ®
0.04 - * *
R 4
73 0.02 ’Q ¢
E O T T T ‘I T IQ‘I T ‘ T 1
o | 1 1 ” 2 3 é ’Q :.4 PO 5
L 4
S S
0.04 - ‘ ‘
0.06 -
X Variable 1

I
=

719 2 N anIN1INIZANEIRNTa9daNa Residual Plot

o a

5.4. Paired t-test
vnnsuBeufieulng ¥4t Paired ttest wUdN sz fUAANNIT0T 95% AN tstat
(0.6748) HaeInN9n t-crititcal two tail (2.0686) W&AII1 In-house method MiNANITNAABY
laiumnsingan Reference method (m?’]\‘ﬁl‘ 2)

= a <o
FN919% 2 HANNTIATIEN Paired t-test

Variable 1 Variable 2
Mean 3.0933223 3.0902526
Variance 0.7267246 0.7181161
Observations 37 37
Pearson Correlation 0.9994878
Hypothesized Mean Difference 0
df 36
t Stat 0.6748242
P(T<=t) one-talil 0.2520493
t Critical one-tail 1.6882977
P(T<=t) two-tail 0.5040986
t Critical two-tail 2.028094




6. @7Unan1TnAaas
N1sMIANUINIeaUTENUseaulufaetNTNUNAIN Reference method WA In-
house method liHAYINUANFANNEENRTEAATYNI9ADTR AaiuTEn1sNTiesdjiRn9 14
Anula9ann American Public Health (APHA) 2004, Standard Method for the examination
. th e =3 o v o dly a a ¢ v
of dairy products 17" edition A sntiNnlinaaeUrIAIUIBITeAUYITENUTaulY
faat et un e iRn199aT9INEN NENATIREBLAMNINUNLATNARITTUITIN IR

7. ARLAUDLUL

'
a a

nswireNfetntnunluszndnans a0t unguun 62.8+0.5 °C Fdat1IAsH

aKR dliz a
@qmuqmwmwmmﬂwmﬂu 5 U
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9. LANAI9D19DY

[1] Official Methods of Analysis of AOAC International. 2016.20" Method 986.33.

[2] 1SO. 2003. ISO 16140-2: 2016. Microbiology of the food chain — Method validation- Part 2:
Protocol for the validation of alternative (proprietary) methods against a reference
method. Geneva. Switzerland

[3] ISO 4833-1:2013. Microbiology of the food chain  Horizontal method for the enumeration
of microorganisms Part 1: Colony count at 30 degrees C by the pour plate technique. 9
pp. WWW.iS0.0rg.

[4] AUNUNIATTIURUANNEATUATRINITUNTIRA. NIMTTIURUANEAT NN, 6003-2553.
NNINNENUAT.

[5] APHA (2005) Standard methods for the examination of Dairy and dairy product, 17th ed.

American Public Health Association, Washington, DC



