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Method validation of Enumeration of total coliforms in milk by Petrifilm
Monchu Oswong Kotchaphan Bowonchaiyarit Somchai Wongsamoot

Kitiluck Maileang Duangrat Kraikitchakan

Abstract

In-house laboratory method was modified from Reference method AOAC Official
Method 990.12 in part of sample dilution .The assessment was based on change volume of
a sample dilution. Reference method recommend 11 ml of each milk sample to 99 ml
diluent and In-house laboratory method use 1 ml of the milk sample to 9 ml of diluent.
Evaluated results between 2 methods was analysed using ANOVA and paired t-test. Critical
level (3 cfu/ml) and coefficient of variation (0.5772%), R*(0.9970), intercept (0.0141) Slope b
(0.9916) have been shown that results from In-house method were equivalent to Reference
method without statistical significantly differences. The obtained results were indicated that

In-house laboratory method was suitable for enumeration of total coliforms in milk.

Keywords: coliforms, milk, Petrifilm, Method validation
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UsziiunalananisuiAn % Coefficient of variation (% CV) NMINAZALNINEDA LAY
1% Paired t- test n133LATIZNINANRLEIA WAt (Simple linear regression analysis)
A1 intercept y, Slope b, Residue standard deviation (STEYX) ANa<aa9189AdNLIans
avus coefficient of determination (R* = RSQ) ,Residual plot waz Line fit plot Iagnauainng
o 1 a 1 o A v v a 1 [ A 2 v
gaNFL AN Intercept y ATRANYINTL 0 visaidinlng 0, Slope b AasRAWINAL 1 viEadinlng 1,
Residue standard deviation (STEYX) Aq3 114 0, N1A9889U89ANENLIZAaNTANEuNUS
coefficient of determination (R>=RSQ) m13NAn 0.90 Aulil, Line fit plots A3TlANINWIEURTS

IneNa3U1RNNAN R square, AN Intercept (a) waz X variable 1 (b) Iaenile a WWinlnd 0 way b

dinlng 1 neinlfaniiludunss eaunsnagifidnngnldnasauil accuracy
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ATIA Petrifilm 112981
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Escherichia coli

ATCC 25922 /1nN1INAKALINITIN

195/ 3 cfu/ml = 3/6 ﬂﬁ?\i
2.3 2 10 cfuml = 5/6 A%
3. 35fUR 3 30 cfu/ml = 6/6 m%
4.9%fM 4 100 cfuml = 6/6 A
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n1sduitlan 3 cfu/ml mmmmq@ww-‘imqmmﬂﬁGﬁﬂﬂ@ﬂiﬂ'ﬁﬂ@%ﬂ 3 AN ANNN1INARBL 6
ng// o dg/ [ a al 1 a e :/1
A3 szAUNIsUWen 10 cfu/ml @NnsamgaanUaBILLLANBangulaanesn 5 Af9annIg
o o e & A o A !
NAGAL 6 AN FEALNITLMLBUIRTEN 30-100 cfu/ml A1NITOMTIANLANUIULLATNITUNGN
TPANDSUNL 6 ATIAINNNINARAL 6 A5 A1 Critical level (LC) 48431 In-house method #1
HestfumnislidauLatain Reference method : Official Method of Analysis of AOAC
International. 2012. 19" Method 991.14 infu 3 cfu/ml
5.2 NNTATUITLIN Coefficient of Variation
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Reference | In-house Log 10 Log 10
Sample M/ Si
(cfu/mL) (cfu/mL) | Reference | In-house
1 2,200 2,200 3.3424 3.3424 3.3424 | 0.0000
2 6,400 6,500 3.8062 3.8129 3.8095 | 0.0048
3 6,500 6,400 3.8129 3.8062 3.8095 | 0.0048
4 7,800 7,600 3.8921 3.8808 3.8865 | 0.0080




Reference | In-house Log 10 Log 10
Sample Mi Si
(cfu/mL) (cfu/mL) | Reference | In-house
5 79,000 78,000 4.8976 4.8921 4.8949 | 0.0039
6 150,000 140,000 5.1761 5.1461 51611 | 0.0212
7 7,600 8,000 3.8808 3.9031 3.8920 | 0.0158
8 130,000 110,000 5.1139 5.0414 5.0777 | 0.0513
9 14,000 13,000 4.1461 4.1139 41300 | 0.0228
10 1400 1400 3.1461 3.1461 3.1461 | 0.0000
11 4,400 4,000 3.6435 3.6021 3.6228 | 0.0293
12 13,000 12,000 4.1139 4.0792 4.0966 | 0.0246
13 93000 92000 4.9685 4.9638 4.9661 | 0.0033
14 120 120 2.0792 2.0792 2.0792 0.0000
15 560 760 2.7482 2.8808 2.8145 0.0938
16 26,000 24,000 4.4150 4.3802 4.3976 | 0.0246
17 1,000 860 3.0000 2.9345 2.9672 0.0463
18 22,000 20,000 4.3424 4.3010 4.3217 | 0.0293
19 58,000 55,000 4.7634 4.7404 4.7519 0.0163
20 6,400 6,600 3.8062 3.8195 3.8129 | 0.0094
21 12,000 11,000 4.0792 4.0414 4.0603 0.0267
22 6,100 7,000 3.7853 3.8451 3.8152 | 0.0423
23 17,000 14,000 4.2304 4.1461 4.1883 0.0596
24 1,300 1,300 3.1139 3.1139 3.1139 | 0.0000
25 1,700 1,800 3.2304 3.2553 3.2429 0.0176
26 600 520 2.7782 2.7160 2.7471 0.0439
27 590 540 2.7709 2.7324 2.7516 0.0272
28 520 470 2.7160 2.6721 2.6941 | 0.0310




Reference | In-house Log 10 Log 10
Sample Mi Si
(cfu/mL) (cfu/mL) | Reference | In-house
29 280 300 24472 24771 2.4621 0.0212
30 340 260 2.5315 2.4150 24732 | 0.0824
MED(M/) | 3.8112
Sr 0.0220
51T
an7 % CV = ————__. x100
Ana % MED(Mi)
, 0.0220
WAl = ———— x 100
3.8112
= 0.5772

AMNNANINAZAL WLINAT Coefficient of Variation (CV %) a1NNITAIUIDLANIAL

64 L

, ~ o = \ . oo v 9 LA
0.5772 NAUAININUTNNNINUA TINUANIUUAAT Coefficient of Variation FIENHBLNIN1TD
WinAL 10 Nousingeansy Coefficient of Variation (% CV) < 10%
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5.3.1 NANNTIATIEINITDANELTLENeE NN (Simple linear regression analysis)

W LPEUANNLANANILAZANANNUEIZ 191998 Reference method Wa% In-house method

IPgAAINZIiNIINAgeLLTLERetN9dne (Sample linear regression analysis) WU41AN Slop b =

0.9916 A1 Intercept y = 0.0141 Residue standard deviation (STEYX) = 0.0467N1R9RADITD
Andutl sy Ans avduiug Coefficient of determination (R°) = 0.9970

Residual plot (N31MLAAN linearity 1178 lack of fit) Aaglutdag + 0.15 wams9n no lack

of accuracy and linear (31 2) Line fit plots 1inawidunss Tepaauduiuganannisdunss

NANTUNAINAN R square = 0.9970 A1 Intercept y = 0.0141 WA Slope b =0.9916 (31 1) 1agl
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We a Wnlnd o uar b Winlng 1 nainldaziiiudunss dvanunsoagdlfdnasildneaaey

accuracy
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X Variable 1 Line Fit Plot
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5.3.2 N1IMARALNNADA IAe 14d Paired t-test

NanTUTELRRUAN t-Test NTzAUANNITRNL 95 % uaz degree of freedom = N -1 WUIN

t-stat (-1.9575) < t Critical two-tail (2.0484) (13799 2) w&A991 In-house method HiNaNT3

a o o o

naday lluanstsaeneilad Aty Reference method

Variable 1 Variable 2
Mean 3.687509587 3.704661
Variance 0.729435065 0.739165
Observations 29 29

Pearson Correlation

0.998506037

Hypothesized Mean

0
Difference
df 28
t Stat -1.95755268
P(T<=t) one-tail 0.03015869

t Critical one-tail

1.701130908

P(T<=t) two-tail

0.06031738

t Critical two-tail

2.048407115
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ANNNANIINAADUTNUNANLINNITUNAWIULLATN Fang N IAaWasun N Reference
dl = o vy A aa ] 1 o o ua/l P
method UAZ In-house method et uiauiuudalAea A lduansineiu Asiuagy1éidn

In-house method ﬁﬁmﬂ@u‘“ﬁnwiﬁﬁmqun Reference method AOAC Official Method

990.12  d1u19nuNlEnagauniIauunLAnFananiaanasulufaat19un nalu
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