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Abstract

Coliform bacteria are a group of microorganisms commonly used as bacteriological indicators for assessing the microbiological
quality and hygiene of water and food products. However, most laboratories in Thailand still lack verification data for
microbiological analytical methods in accordance with ISO 16140-3:2021, which is essential for enhancing laboratory competence
and supporting ISO/IEC 17025 accreditation. The determination of the Standard Deviation for Intralaboratory Reproducibility (S,,)
and the method verification serves as definitive evidence that a laboratory can competently perform reference methods to ensure
accurate and reliable results for clients. This study aimed to evaluate laboratory capability in quantifying coliform bacteria across
various water samples, including bottled drinking water, ice, raw water, food-contact surface water, and deionized (DI) water. The
evaluation determined the S,, and the Estimated bias (eBias) using the Multiple Tube Fermentation (MTF) method based on ISO
16140-3:2021 protocol for the verification of reference methods in a single laboratory. Three inoculation levels were evaluated: low
(1 cfu/mL), medium (10 cfu/mL), and high (20 cfu/mL). The results revealed an overall S, of 0.14. The eBias values for Group (A)
samples were 0.00, 0.30, and 0.05 Log,, MPN/100 mL; for Group (B) samples were 0.18, 0.01, and 0.02 Log, , MPN/100 mL; and
for Group (C) samples were 0.12, 0.06, and 0.05 Log , MPN/100 mL, respectively. The method verification demonstrated that both
S . and the eBias values across all water types complied with the acceptability limit of <0.5 Log,, MPN/100 mL specified by ISO
16140-3:2021. This confirms that the laboratory can successfully implement the MTF method according to APHA, AWWA, and
WEF standards with high accuracy and reliability. Consequently, these findings support the laboratory's application for ISO/IEC
17025:2017 accreditation and demonstrate that this verified MTF technique is highly suitable for drinking water quality surveillance
systems to protect public health.
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1. uni1 (Introduction)
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(Precision) Aa1nN15R5IaNU (Limit of detection; LOD) Wazdaziin
n1931891uHa (Limit of quantitation; LOQ) Litens1vaeuiisnaaeutiy
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naRINUsEINALLD SN
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2.3.4 Tryptic Soy Agar (TSA) &ma Merck nananNUszinALeasuil
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2.4.1 dhieansgunguil 1 [Escherichia coli (ATCC 25922),
Klebsiella aerogenes (ATCC 13048)], ﬂqﬁﬁi 2 [Escherichia coli
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[Escherichia coli (ATCC 25922), Enterococcus faecalis (ATCC
29212) wae Klebsiella aerogenes (ATCC 13048)] a1n Stock culture
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Tuansazanetiiles (Buffered water) saun 107 aufls 10° wazsinis
Tuvimaudelurainisidensmemeia Pour plate lusmsideade
Plate Count Agar (PCA) ¥1luuit 35 + 1 °C ifunan 24 = 2 F3la
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°C 1funan
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Fermentation technique Lﬁamiﬂimﬁué’lﬂ’nﬂﬁLtﬁuau‘uadmi’fﬂ
(Uncertainty of measurement)
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(ATCC 13048)

ﬂajuﬁ 2 Escherichia coli (ATCC 25922), Enterococcus faecalis
(ATCC 29212)

ﬂa;mﬁ‘ 3 Escherichia coli (ATCC 25922), Enterococcus faecalis
(ATCC 29212) wae Klebsiella aerogenes (ATCC 13048) Tlad3unas
Lﬁ“z?aiwﬁuﬂiumm 35-75 cfu/400 mL

2.5.1.3 suumu Presumptwe test Dmdaoene 10 mL adly
waeA LST broth AT 2 1 41U 10 aen uﬂﬂ‘uwammm
35 + 0.5 °C Unkaan 24 + 2 Hlug & aamwaaquu waziinnglumaen
snme Inowsaidunaeniluwauin vaosillumu uagluiane lmild
U7 35 + 0.5 °C quAsU 48 + 3 s uarerunasnas anthuivaen
lunavinlunnaeunsludu Confirmed test noly

25.14 ‘%u Confirmed test wewmaen LST broth mﬁwamﬂ
Ty umoeieunazraen 1 loop adluewmnsideeie BGLB broth
VaeAnEViaDn U pided 35 + 0.5 °C 1unan 48 + 3 Falus dunm
“aan BGLB broth ﬁﬁju wazinnmeluvasadinme Tueunaiduvaon
vauan Tufinnansns193insien wanhsuumasn BGLB broth
Fvmauanluouaainmsns Most Probable Number (MPN) Aglan9
Tups1eft 2 eseauraiual MPN/100 mL

252 msienzvlaavasunuaiiGeniess Multiple Tube

Fermentation technique \iensUszanauA Estimated bias (eBias)

2.5.2.1 MylaTEn@aiuna (Quantitative microbiological
methods) AuIRIFIU ISO 16140-3:2021 1ﬁyﬂa"nﬁq non-Challenging
food item wag Challenging food item wielelunistudu (Verification)

FBslumeaUfiiinns deglvau (User laboratory) moudenlvaseungu
PUVDUIATDIID (Scope of the method / Scope of validation) Tag
maestfoimsladeniulaalumausussiidnain deeshiussn
waxsae 11 DI L'ﬂw?haéwqﬁlﬁﬁmwmﬂﬂéuﬁaaéwnﬁagﬂumauﬂwmaa
iﬁgwnﬁquavaélwuauﬁwamimaawaﬂﬁawﬁﬁami (non-Challenging
food item) uazidondiegrsihduiae s waviuds iudesnsii
wwnammammamwaﬂumawwssuaaaﬁawaﬂLLauasﬂuﬁuaww
miwmaawammﬂgummi (Challenging food item) mmoﬂm 1 fro879
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Fadunsuinveusieusensilslumanaaey Tasszdumstudou
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1 §9813 Y3anms 400 mL rgmaavu,ﬁqﬁaa&jmamuaz 200 mL
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Tu Protocol 1 fuanslugud 1 &l

(1) ssiumsuudoussium Inwdeuasazaneiiiiuiuuide
mands 1.5 cfu/ml Tneuannisdiumdessauil 3 x 10' cfu/mL
1139974 LY Ten - Fold dilution 78 Buffered water aglau3anaiile
3 cfu/ml 90 duidenselndnauuuy 1 ae 2 lasdiundearnvaen
fenaniusinaute 3 cfu/mL Uswnes 5 mL laaslu Buffered water
Uswws 5 mL aglaansazansfifiuiinaudoniamds 15 cfu/ml

(2 sedumsuudoussdunans wdsuamsaraeiiiusimde
Aea 10 cfu/ml Taensidesns ndaanuuuy 1 ae 3 Sumnnsdiva
Woaauil 3 x 10' cfu/mL Usuns 4 mL laaslu Buffered water
U393 8 mL a¢la ansazanefiduiinaideneans 10 cfu/mL

INOCULATION IN THE INITIAL SUSPENSION

Initial Suspension A

Uninoculated test
portion negative

METHOD TO BE VERIFIED WITH FOOD ITEM

]3

— () e / — )
; Test tube with initial suspension
+, Plate with suitable agar medium

Transfer / Inoculation &

v
[

g"d‘?i 1

Initial Suspension B

Expected x cfu /mL

Buffer

METHOD TO BE VERIFIED
WITHOUT FOOD ITEM

-~ \ (== ()

JURBUNNTNIUGDULNEI Estimated bias (eBias)
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(3) seiumsvudouseiugs wisumsazaefiuiinaudomands
20 cfu/mL TneEuanmsdwnidedmuil 3 x 10° cfu/mL 113e91e
WUU 1 #o 3 Ae Buffered water a¢laansazaneitivsinandomanss
1 x 10% cfu/mlL 910 Hudeandnauuuy 1 eo 5 lnedwnidoan
waoaTimaiiUnade 1 x 10° cfu/ml Usuas 2 mL leasly
Buffered water USinms 8 mL aglaansazaneiifivsunaudonante
20 cfu/mL

2.5.2.4 msfnwindstl Wunsmuaeunusenis [(Food) item
Verification)] Lﬁaﬂsw&Jmsﬁmumimuaaumﬂﬂa;m%"saéwaﬁawﬁﬁ’ami
$1u7u 6 T3 Ao fregniuilnaAlunvusussiideain thiu
huds Sduienns thuszdn uash ol Tnglasheensd3ums 100 mL/aan
§M09U 2 MenefipTiviinsadeu Wiervuadu Test portion A
(ﬁm%urgwmaamuﬁ 1) uaz B (ém%’uéﬁnﬂaamuﬁ 2) Iﬂw;wmaau
wpazAuNsRLReTinsenlaUsinms 1 mL/ann

2.5.2.5 MswissuasazanetilmesdmsuiusuoudoUssnaume
ansavansdwlasUSnms 100 mL lufiude (Negative control) Wag
ansaraneTesUsinns 100 mL 1wy 42 1an

2.5.2.6 funeu Presumptive test JiUnfeensU3inng 10 mL
adlumaen LST broth mLwaay 2 w1 $1uu 10 viaen wildusd
gl 35 = 0.5 °C vnna 24 + 2 3l ﬁamwaamﬁﬁu LazAnNY
Tumaondnnie enunadunassiilunauin vaoaiiluyuuagluiane
Twhluund 35 + 0.5 °C quasu 48 + 3 Falus wazeuradnade i
vhvaesilraunlunnaeuseludy Confirmed test agly

2527 %u Confirmed test wewaen LST broth ﬁiﬁmamﬂ
Ty umeedesnuaasrasnU3ums 1 loop adluosidnaie
BGLB broth viaenRaviasn UL zded 35 + 0.5 °C 1uian 48 + 3
Flus Funaviaon BGLB broth fiquuasianalunasadnmes Tueuwa
\uvaesitlunauan Suiinnansasiaiiasien uanhsiuauvasn BGLB
broth m%mamﬂlﬂéméwmmiw Most Probable Number (MPN)
Fawanslumsed 2 desenunaidua MPN/100 mL

2.5.2.8 FUAUNMINAGBUATL T8 2.5.2.6 UAYTS 2.5.2.7 NI
Uszdlunamsnageuannuasiesnadiludude (Negative control)
nedlanaduaumiumaduuinaydonisneasuadadiluanunsa
thanlelaniinaduaulniusuuvesedilmauinansegnsiiiuide
wazansazaneifiuide Positive control Wisuiflsumsiaitesuan
MPN uathenfilaluamen log (97991 2) PnthmAAILAN
mavBnaasmnsieseTiiude uasansasaefiuiden 3 ssiu
Funamnissenfunesdameiuludiu 05 log  cfu/mL

3. nawaz3913a (Results and discussion)

3.1 msvszdiuainnuliwuueuvenisin (Uncertainty of
measurement)

9nMIIATIEN Coliform mE3s Multiple Tube Fermentation
technique Wonsuszfiuaanaliuuueuvenisin (Uncertainty
of measurement) sd@l!ﬂmmg’lu ISO 16140-3 ﬁ’mumiwamswmaau

Gﬁuaﬂaaﬂwzm 6.9-23 MPN Index/100 mL LLavmmaﬁmiaau%'ulﬁu
mammmaﬂuimmu 05 log cfu/mL NMsAnwIFeE19E UL
21 masm 1mm mamqmﬂam (ﬂ) muﬂnﬂlumﬁnumﬂmaw mﬂium
wawih DI fogaih (V) Yuda LLaumLmaqum mamqﬂqu (R) F20819

v
°

WdURED19S UIUIRNE wardIaIAane INNNANISNAaRINUIIUSHI6

Tdvlosuuuafie agluia <1.1 fs >23 MPN Index/100 mL (1574
7l 3) wazmeiANanIAdEUTEIBE I UeENe WU fegne
No.1, No.10 wag No.15 ilesansuauvasniilunarduuin (Positive
tube) luthumou Confirmed test fistuaunosnan 5 vaen w%E]ZJ’]ﬂﬂ’Z;’]
9 viaan %QIummsauﬂUmu’JmmmLLUiUiauLLavm Log o o muumaua
NANSTAGEANA 18 FaeEns mLUENLuummﬁmmmmsmmwvw
nwsluwaﬂﬂgumﬂmmmnu S,) ﬁuaamiaLﬂi%ﬂiﬂaWaimwﬂmwh
mamauwﬂﬂﬂiummumﬁmauw v thuds mamammﬁ ‘mﬂiuﬂ’]
wazth DI ‘me ummmu 0.14 muamﬂ,umiwm am S, mﬂsuauavl
’JLﬂi’]“‘ML‘WWﬂ‘U 0.14 muaﬂmw 25, mawama validation report fifien
uawam Reproducibility standard dewatlon (Intermediate inoculation
. =0.18 A Validation study ¥4 1SO 21528-2:2017 Microbiology

of the food chain-Horizontal method for the detection and

level) S

enumeration of Enterobacteriaceae - Part 2: Colony-count
technique [16] Fanunesn Acceptability limit LLa%ﬁa@ﬂgadﬁUNa
5AnwIDe Kemala wawany [17] vosiaiu ﬁaﬂﬂﬁﬁﬁmimmmﬁw
waluusedulelunesufoinisaelula

3.2 M3UsEIIAINTSIULBEY Estimated bias (eBias)

Lﬁ"mmﬂwyawﬁﬁﬁmﬂmymﬂﬁﬂms’?miwﬁﬁlmy{umﬁ’mm
UIM957U 1SO 16140-3:2021 Microbiology of the food chain method
validation Part 3: Protocol for the verification of reference methods
and validated alternative methods in a single laboratory wi
mm%m@w’aﬂa'nlﬂﬁiuuhwmwmautﬁm (eBias) #39AMNINNIY
mwmaaﬂ (Selectivity) foausula (Acceptance criteria) 1%3U35n13
v 9 MaqﬂgummsmmlﬂumaamLuumi asvaoualtlavesia
SATIEAIIEAUL (In-house Verification/Validation) Imamiasmmz
UsziliumsfnasUsyansamman fail 1) eBias ioUszdiuanuuang
(Trueness) 2) 38 S, (Selectlwty Index Ratio) WiieUsuifiupanuanansa
‘LumsmwamummaaauwsaLﬂ'mma Tnglumsanuadsiiimual
ﬂqumiaxmﬂuwmas (8%) 1Tiu Negative control iileBusuruilasnide
Y098138za18150919ua 01 s As oo fuduaudasaide
(Sterility check) mﬂwummﬁzﬂumju B* quﬂ']swmaaq‘lfu%gﬂﬂﬁmﬁ
(Rejected) warlutilurunnm eBias 9nn15@nw1A7 Estimated bias
(eBias) v@amsinmeninaresunuaiide tuslnalunsusiideaiin

397 2 MPN, 95% Confidence Limits, WayA7 log MPN d15u
NauIn uavaaauieludnegns 10 mL 1wy 10 aen

No. of 95% Confidence Limits
MPN
Positive tubes (Exact) log  MPN
Index/100 mL 10
(10 mL Each) Lower Upper
0 <11 - 3.4 NA
1 1.1 0.051 5.9 0.0414
2 2.2 0.37 8.2 0.3424
3 3.6 0.91 9.7 0.5563
4 5.1 1.6 13 0.7076
5 6.9 2.5 15 0.8388
6 9.2 3.3 19 0.9638
7 12 4.8 24 1.0792
8 16 5.8 34 1.2041
9 23 8.1 53 1.3617
10 >23 13 - NA
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1Ay 1uds wagfmeenahdulae1ms 1 DI a3 Multiple Tube
Fermentation technique TALARININAIT NN 6 ATAIUINIAIYDY
. PN ) ¥ o o o oA
eBias mzmumiﬂmﬁauiwuqq FTAUNAN UaEIEAUsI A 20, 10
ey 1 CFU/mL PNUAIAU NUINANNTUSER eBias Tufaengn 3 nau
mamqmﬂau (ﬂ) umﬂmiumsuu“wﬂmauw mﬂsvm LLa‘vm Dl
mamqm (su) ‘u’lLlfU\‘i LLamemaJum LLa”(ﬂ’JE]EJNﬂaﬁJ (m) mamqm
Huiap1vng 1huiana Lasind1nasd §amnseit 7 Tnonanisvnaeu

éwﬁ’aaéwﬁﬂmﬁm (n) 1A eBias value WU 0, 0.3 way 0.05 Foena
thngu (1) fA7 eBias value 0.18, 0.01 waw 0.02 wazfoE M INGY
(m) ﬁm eBias value 0.12, 0.06 uaz 0.05 ¢4 1SO16140-3:2021
vl Acceptability limit e A" Absolute difference (eBias)
maﬂmﬂu 0.5 log ﬁ’ﬁﬂy’ﬁ%‘mﬁLﬂﬁUﬁL%aU%mmﬁm%’UIﬂam%u
wuAfiSenaeds I\/\uL’upLe Tube Fermentation technique wmmuaa‘u

FeaunsathlUlslnesrsgnaedunesjinisivhnsnwadsd

AN5199 3 LEAAINNSATUIE S, 483 MPN Coliforms fraenetidilalunisAnw

No. | Laboratory sample ()* | Sample type** | Test portion (j) | No. Positive tube | Coliforms MPN resultin 100 mL (xij)
. 1 thuslnelunious A 3 36
1 70nain B 3 36
) 2 thuslnelunious A 5 6.9
2 Adnadin B 9 3
5 3 dhuslnealunnous A 5 6.9
3 Adnaiin B 5 6.9
4 . A 8 16
4 U9
4 B 7 12
5 v A 7 12
5 U
5 B 6 9.2
6 . A 6 9.2
6 U
6 B 5 6.9
! g . A 6 9.2
7 UdUNEDIMNS
7 B 5 6.9
8 o A 5 6.9
8 JdudaIng
8 B 7 12
9 . A 6 9.2
9 i HIAGLRV RS
9 B 7 12
10 . A 0 <11
10 U1 DI
10 B 0 <1.1
11 Y A 6 9.2
11 11 DI
11 B 8 16
12 y A 7 12
12 U1 DI
12 B 8 16
13 . A 7 12
13 sz
13 B 6 9.2
14 Y A 6 9.2
14 UUsen
14 B 6 9.2
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No. | Laboratory sample (i)* | Sample type** | Test portion (j) | No. Positive tube | Coliforms MPN resultin 100 mL (Xu)
15 y A 10 >23
15 Wdse
15 B 10 >23
16 v . A 7 12
16 PRI
16 B 5 6.9
17 vy . . A 7 12
17 PRIGEEDT
17 B 5 6.9
18 vy oL . A 6 9.2
18 Udegiln
18 B 5 6.9
19 ¥ A 8 16
19 duInna
19 B 8 16
20 ¥ A 8 16
20 d1uana
20 B 9 23
21 ¥ A 8 16
21 d1uinna
21 B 9 23
*_aboratory sample (i) Manedls favuansdifusaessiivhnisnagey
**Test portion (j) Mueile gnaaeuieeslay A AeknaaeuAui 1 uay B Aeyvadeuaun 2
A5 4 miﬁﬂmmmﬂ'%'ﬁimLuummgmmaﬂmﬁmeﬁmaluﬁaﬂﬂfjﬁ'ﬁmilﬁmﬁu s)
No. | Laborator | Sample type Test No. Coliforms Log | coliforms | Difference Squared
y sample portion (j) | Positive | MPN result in | MPN/ 100 mL | (og coliforms | differences
10
tube 100 mL yij = '.Og 10 (Xij) MPN/ 100 mL (yiA - yiB)Z
yiA - yiB
2 dhuslaelunouy A 5 6.9 0.8388
1 o - 0.5229 0.2734
2 ndaeim B 9 23 13617
3 dhuslaelunouy A 5 6.9 0.8388
2 o - 0.0000 0.0000
3 ndaain B 5 6.9 0.8388
4 v A 8 16 1.2041
3 Uuda -0.1249 0.0156
4 B 7 12 1.0792
5 . A 7 12 1.0792
4 ULV -0.1154 0.0133
5 B 6 9.2 0.9638
6 v . A 6 9.2 0.9638
5 UL -0.1250 0.0156
6 B 5 6.9 0.8388
7 v L. A 6 9.2 0.9638
6 UNeUREDIMNS -0.1250 0.0156
7 B 5 6.9 0.8388
8 .o A 5 6.9 0.8388
7 UNAUNEDIUT 0.2404 0.0578
8 B 7 12 1.0792
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No. Laborator | Sample type Test No. Coliforms Log10 coliforms Difference Squared
y sample portion (j) | Positive | MPN resultin | MPN/ 100 mL | (og coliforms | differences
10
tube 100 mL y, = log 10 (XU) MPN/ 100 mL | (¥, - yiB)2
yiA - yiB
9 P A 6 9.2 0.9638
8 UNAUNADINT 0.1154 0.0133
9 B 7 12 1.0792
11 y A 6 9.2 0.9638
9 11 DI 0.2403 0.0577
11 B 8 16 1.2041
12 ¥ A 7 12 1.0792
10 11 DI 0.1249 0.0156
12 B 8 16 1.2041
13 ¥ A 7 12 1.0792
11 sz -0.1154 0.0133
13 B 6 9.2 0.9638
14 y A 6 9.2 0.9638
12 duszdn 0.0000 0.0000
14 B 6 9.2 0.9638
16 v . A 7 12 1.0792
13 Wullegile 0.2404 0.0578
16 B 5 6.9 0.8388
17 v . A 7 12 1.0792
14 Wudlsgiln 0.2404 0.0578
17 B 5 6.9 0.8388
18 v A 6 9.2 0.9638
15 Wutegin 0.1250 0.0156
18 B 5 6.9 0.8388
19 y A 8 16 1.2041
16 PRITRI%RE! 0.0000 0.0000
19 B 8 16 1.2041
20 v A 8 16 1.2041
17 11U1A8 -0.1576 0.0248
20 B 9 23 1.3617
21 Y A 8 16 1.2041
18 U1a1AaD3 -0.1576 0.0248
21 B 9 23 1.3617
SUM ={0.6624
0.6624/(2x18) =|0.0184
Sgv0.0184 =|0.14

M5 5 Wavesen S wWisuiufiuan S, 910 1O 21528-2:2017

Food item SIR Value The mean value of SR
ISO 21828-2:2017
Pasteurized Milk 0.14 0.18
Acceptance Criteria 5 <2x018
0.14 < 0.36

(Comply with the requirement)




Bull. Appl. Sci. 2026,15(1)

33

ANST 6 NANTIMAABULARIALRAY uaY log ¥8Y NaN1sMAdBUWIUSIM Coliforms (MPN/100 mL) uazudndnn Estimated bias (eBias)

Infection

concentration

Test portion

Test results

Coliforms MPN

Y= Log Mean

eBias =

|3_]item - }_/controll

Acceptance results

result in 100 Mean
level MPN/100 ml

mL

Low (B¥) A 1.1
1.65 0.22 0.00 pass

(1 cfu/mL) B 2.2

Intermediate (B*) A 6.9
8.05 0.90 0.00 pass

(10 cfu/mL) B 9.2

High (B¥) A 23
17.50 1.24 0.00 pass

(20 cfu/mL) B 12

Low () A 11
1.65 0.22 0.00 pass

(1 cfu/mL) B 2.2

Intermediate (n) A 16
16.00 1.20 0.30 pass

(10 cfu/mL) B 16

High (n) A 23
19.50 1.29 0.05 pass

(20 cfu/mL) B 16

Low (?) A 11
1.10 0.04 0.18 pass

(1 cfu/mL) B 11

Intermediate (V) A 6.9
8.05 0.91 0.01 pass

(10 cfu/mL) B 9.2

High () A 16
16.00 1.20 0.02 pass

(20 cfu/mL) B 16

Low (P) A 2.2
2.20 0.34 0.12 pass

(1 cfu/mL) B 2.2

Intermediate (A) A 9.2
9.20 0.96 0.06 pass

(10 cfu/mL) B 9.2

High (@) A 16
19.50 1.29 0.05 pass

(20 cfu/mL) B 23

uninoculated <1.1

1067 Yirem fio ANAABVOINANIVIAGBUINAIDEMNTIFNTS (Inoculated/Spiked Food Item) findasiduen log

Yeontrot fio AL0AEYBIHANTIAGBUIINMSAzAETIWETTLANS (Positive Control/Reference Value) fikdasidua log
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M15799 7 A1 eBias A0819U1 (Food Item Verification)

eBias value
Food Item
Low Medium High
fognainay (n) ihuslaalunvugndeain disedn uagi DI 0.00 0.30 0.05
feeeiinax (v) WIula wazulag e 0.18 0.01 0.02
feenengy (A) Megnhdulae s 1uiana uazianaes 0.12 0.06 0.05

4. @34 (Conclusion)

mﬂmsméwmmhjwuawuaqﬂ'ﬁi’m%ammﬁﬂ Technical uncertainty
wazmsmudeunnulalnvesisminenidiinadniunsivaou
Iﬂ%W@%ﬂJLLUﬂﬁL‘%ﬂﬂ%ammLLav Escherichia coli “Lufw‘%lmiummwﬁ
Tnaiin thitu thuds wazshegnaidulaonns uazth DI Imamﬂ&nﬁ
Multiple Tube Fermentation (MTF) ¢as93gIu APHA (2017) o8
feesthiianllumsmuaeudunsauivaniiuiifnw uaglad
naiudoensdslusyiuaunmy 3 sz laun sefugs sedunans
LAz TEAUA Lﬁamwaaummmmimmﬁmﬂﬁﬁﬁmﬂumiﬁuﬁumi
muEnageURnannsEUILN IRl nelALLIMeTes
AT 150 16140-3:2021 FaiduunufiRdmiunmemuseuisigs
hishumi%’usaﬂuﬁaaﬂﬁﬁaﬂﬁLﬁm (Single-laboratory verification)
TnglymarnueudedagUssuna Estimated bias (eBias) 1usaiid i
UszAnsamnuedisnadey nansmaugeunuItiushesnduiuslan
Tunueiidaain thinu thuds shesrniduiaeims wazth ol fien
miﬁwmmmﬂﬁL{’jmLuummgmmmmﬁmmsﬁma‘Luﬁawﬁﬁ’ams
ety S Wiy 0.14 Fadulunannamnsnmiudeuisnaaeuna
ﬁla%’ﬁwm (Verification of microbiological method) Lﬂumiwmaau
LGUQ‘lJimmLLUU non—Valldated reference method muaamw ZSR
‘UEN‘ZJEJZJa wumuaaam Fermunes Acceptability limit uazA eBlas
i 3 ﬂ’sj?,JGl'JE]EJN Immmuﬂuﬂqmma&m( ), () wae (A) Aiseumsuy
yeudos nane IEEAR ﬁﬂ'ﬁmmLa‘u@mﬁiﬁyﬁy’wmaémﬂgmmw‘;
n3eaN3 (Acceptability limit) 7itmualalaiv 0.5 log  MPN/100 mL
(IS0 16140-3:2021) LLamemmmanummimmmmLuumi‘vmaau
mmﬁmimﬂanlmawmmaum%‘daaalﬂ waﬂmmswvwmwﬂﬂamm
ﬂUﬂ’]ﬁ]i\’i‘UENU‘JQJ’ImL“UEW]Lﬁuium?]@ﬂ’m Faavnoudmnuuiuduas
AR TBINTZUIUNTIATIZN

ety 33013 Multiple Tube Fermentation technique Hansaily
TlusyuurssTamunivasadoveninslan ieussdiuuasfinnnu
mavudourenaunisnqulaanesuuundiselnosnsiussansam
szhaLﬂ%ma';wmmﬁuhiu@m:nmﬁﬁu thuds iy desaiduta
a5 wazth DI %ﬂﬁéauéwé’meﬂ'amsémmaqzjsumwmawszmﬂju’[,u
TEAUTNYULATUTHNA
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