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dmdumsuszdivg asd 2 o BUNNILAY
uaasuanzmsaauisy wugi”amwm%ya
Wy 1 dadautiisuluusiy petrifilm wazgaU
wnz@ananeey 2, 3 uaz 4 edauliisuly
MSIAENEaYTa WA (LST) #ananulai
UHUBUDINMTIAUINAU 1.5°%, 0.58°%, 0.59°%,
0.45°% Waz 0.45°% MUSIAU (m‘mﬁ 1)
Fefiaasniniaiensiiivue wasiile
iindszdiuenaldldaasdauimsizanais
e wufh‘v;nﬁumﬂwmﬁamwmﬁyﬁmn
ganasUM Uz (M5 4 - 8) §anse
slﬁﬁl,umsmaﬁLﬂiwxﬁ@af\ﬁuﬁ{fﬁﬁmw 9 1o

MINN 1 wamMsdauiisugauwIzizangum

a

nsiaranulyuyusurainisinan
msaauliiauasi 2 fisanawnnilenZauieu
Fumsaeuiiouased 1 dasmnnuwawasny
Taludwauzaesmsioiadade Aranunuy
e (repeatability) 289¥I0NAIFIU (AT
# 9)® 2 feanawnnioann 1.168, 1.043,
1.005, 0.055 waz 0.021 anaaily 0.298,
0.061, 0.086, 0.005 L&z 0.004 MUAIAU
wenINfiANNERYS (stability) wazanuiy
tongU (uniformity) HAIAAIININGUNY
(mswﬁ 10)

AHLUISTNNIZON 9

u

NINYLAY AUNNHTN NNy emenuliwtuey (Cz)
gi"ammm%ya dgoutiau (C3)  @NNRANAIR saulfiounsail 1 seuliiounsad 2
+ (%) Tuame Tunmnsiaeade

1 22.5 2.5 2.80 1.50

2 30 1 2.30 0.58

32 1 2.20 0.59

3 35 1 0.50 0.45

4 37 1 0.50 0.45
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mssziuanuldlavasgauimnzeildlununagaunagedrine Y3 Feamnuynas uazaoe

mand 2 Msdszfivanuldlavesdautmnzdeningay 3 NnuamsdpUiBuASIA 1

WansaauLigU F5msusiiu NamsUseiiuigunu
Mgamiaag MARINUA (34-36%)
QN NN AUANY UINANN
furie  wde Co)  ldwduweu  ldwdweu  laiwdueu g Taisiu
+ (%) ) )

1 35.38 34.88 35.88 v -
2 35.42 34.92 35.92 v -
3 35.33 34.83 35.83 v -
4 35.52 35.02 36.02 v -
5 34.17 0.50 33.67 34.67 - v
6 34.73 34.23 35.23 v -
7 34.09 33.59 34.59 - v
8 34.61 34.11 35.11 v -
9 34.60 34.10 35.10 v -

v
[

mni 3 MsUsziivanuldlavesdautmnzidioningay 4 Nnuamsdpuiisuase 1

WansaauLigU Fomsuseiiv namsUseiiiuigunu
Mgunninde inaimvue (36-38°%)
QN ANY AUANN UINANY
furis  wde Co)  ldwduwey  ldwdweu  laiwdueu WU Taisu
+ (%) () )

1 37.75 37.25 38.25 - v
2 37.86 37.36 38.36 - v
3 37.66 37.16 38.16 - \/
4 37.80 37.30 38.30 - v
5 36.58 0.50 36.08 37.08 \/ -
6 36.97 36.47 37.47 v -
7 36.54 36.04 37.04 v -
8 36.87 36.37 37.37 v -
9 36.92 36.42 37.42 v -
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P a v 5 & ~ &
MTNN 4 ﬂ‘]iﬂizmuﬂ’l’miﬁ@‘llm@?JULW’]ZL%FJWN'IEILEWI 1 MNNNINIFDULNYUANN 2

NamsdauLigU A5msusziiiu wansUseiuhaunu
LB RHBEE WURMNUG (20-25°%)
qm‘w{]ﬁ [P REN ;UMINU UINANUN
fuviy  wde Co)  llwduwew  ldwdweu  laiwduau BN Taisiu
+ (") (") (")
1 29.4 20.9 23.9 v -
P) 292.3 20.8 23.8 v -
3 22.6 21.1 24.1 v -
4 22.5 21.0 24.0 v -
5 29.3 1.50 20.8 23.8 v -
6 292.3 20.8 23.8 v -
7 29.5 21.0 24.0 v -
8 292.3 20.8 23.8 v -
9 29.4 20.9 23.9 v -

i 5 madsziivenyldlavasgaumnsiavingas 2 Nnuamssauiisuasai 2

NansdEauLNgU A5msuUsiiu NansUssiusuny
gunniade narimvue (29-31°%)
QYA ANY AUANYN UINANY
fuvis Wiy o) llwduwew  ldwduweu  laiwduau BN Taisu
+ (%) (%) @)
1 29.970 29.390 30.550 v -
2 30.174 29.594 30.754 v -
3 30.283 29.703 30.863 \/ -
4 30.176 29.596 30.756 v -
5 30.078 0.58 29.498 30.658 \/ -
6 30.351 29.771 30.931 v -
7 30.261 29.681 30.841 v -
8 30.317 29.737 30.897 v -
9 30.255 29.675 30.835 \/ -
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mssziuanuldlavasgauimnzeildlununagaunagedrine Y3 Feamnuynas uazaoe

mani 6 Msdsziivanuldlavesdaumnzd@evinegiay 2 NnuamsapuLfisuasan 2

WansaauLigU F5msusiiu NamsUseiiuigunu
Mgamiaag NUARINUA (31-33°%)
RN ANY AUANN UINANY
furie  wde Co)  ldwduweu  ldwdweu  laiwdueu g Taisiu
+ (%) ) )

1 31.818 31.228 32.408 v -
2 32.038 31.448 32.628 v -
3 32.128 31.538 32.718 v -
4 32.031 31.441 32.621 v -
5 32.041 0.59 31.451 32.631 v -
6 32.234 31.644 32.824 v -
7 32.094 31.504 32.684 v -
8 32.034 31.444 32.624 v -
9 32.015 31.485 32.665 v -

v
[

mni 7 nsUsziivanuldlavesgaummnzdiovingay 3 NnuamsapuLisuasIn 2

WansdauLieu Asmsusziiiu namsUseiiiuigunu
Mgunninde naIiMvue (34-36°%)
QN ANY AUANN UINANY
furis  wde Co)  ldwduwey  ldwdweu  laiwdueu WU Taisu
+ (%) () )

1 35.24 34.79 35.69 v -
2 35.33 34.88 35.78 v -
3 35.24 34.79 35.69 v -
4 35.39 34.94 35.84 v -
5 35.52 0.45 34.07 35.97 v -
6 34.77 34.32 35.22 v -
7 34.54 34.09 34.99 v -
8 34.78 34.33 35.23 v -
9 34.87 34.42 35.32 v -
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P a v 5 & ~ &
M NN 8 ﬂ‘]iﬂizmuﬂ’l’miﬁ@‘llm@?JULW’]ZL%FJWN'IEILEWI 4 MNNANINIFDULNYUANN 2

NamsdauLigU A5msusziiiu wamsUssiiusuny
LB RHBEE URMNUG (36-38°%)
qm‘w{]ﬁ [P REN ;UMINU UINANUN
fuviy  wde Co)  llwduwew  ldwdweu  laiwduau BN Taisiu
+ (") (") (")

1 37.24 36.79 37.69 v -
p) 37.19 36.74 37.64 v -
3 37.14 36.69 37.59 v -
4 37.32 36.77 37.67 v -
5 36.53 0.45 36.08 36.98 v -
6 36.65 36.20 37.10 v -
7 36.51 36.06 36.96 v -
8 36.66 36.21 37.11 v -
9 36.81 36.36 37.26 v -

Manil 9 unasanuliuivaursimsinvasgautnziafiaavaiaauiisy 30"y

Symbol Source of uncertainty Value Probability Divisor Ci Ui Vi or Veff
£ (o) Distribution + (0O

U1 Calibration of STD 0.250 Normal 2 1 0.12500 (08
U2 Drift of STD 0.4000 Rectangular 1.73 1 0.23094 (08
U3 Resolution of STD 0.001/2 Rectangular 1.73 1 0.00029 (08
U4 Resolution of UUC* 0.1/2 Rectangular 1.73 1 0.02887 (08
U5 Temperature Coefficient 0.060 Triangular 2.45 1 0.0245 (08
U6 Loading Effect of STD 0.228 Rectangular 1.73 1 1.1315 (08
U7 Radiation Effect of STD 0.030 Rectangular 1.73 1 0.0173 (08
U8 Repeatability of STD 1.043 Normal 1 1 1.0429 29
U9 Repeatability of UUC 0.073 Normal 1 1 0.0731 29
UC Combined Uncertainty 1.087 Normal 34
U Expanded Uncertainty 2.3 Normal k = 2.09
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30
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32
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1 0.021 0.05 1.36
37
2 0.004 0.01 0.74
a 4
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ABSTRACT  Four incubators for microbiological testing were evaluated to ensure their performance by being
calibrated twice at 22.5°C, 30°C, 32°C 35°C, and 37 'C. The first calibration was conducted by measuring
the temperatures under unloaded condition and the second under loaded condition, in culture broth and in the middle
of 10 pieces of petrifilm® agar stack. Results of the first calibration of two incubators at 22.5°C, 30°C, and 32°C
did not comply with the acceptance criteria. These due to the uncertainty of measurement, + 2.8°C, + 2.3°C, and
+2.2°C respectively, beyond the maximum permissible error (MPE) for the analysis of yeasts/molds in foods
(+ 2.5°C), Bacillus cereus in foods (+ 1°C), and total plate count in milk and milk products (+ 1°C) respectively.
Also, the results of the other two incubators at 35°C and 37 C which included their uncertainty of measurement,
beyond the MPE for the analysis of coliforms (35 + 1°C) and Salmonella spp. in foods (37 + 1°C) in some
positions. The second calibration revealed that every incubator passed the evaluation which indicates that they can
be used for the analysis of the above-mentioned microbiological test items. Therefore, the performance evaluation
of incubator calibrated under loaded condition is preferable because of its higher accuracy and lower uncertainty of
measurement. It is likely that the evaluation of incubator will pass. So, there is no need to buy the new incubators

and this help save a lot of budget.

Keywords : incubator, calibration, performance, microbiological testing
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