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ISO 
16140 
series

ISO 16140-1 :Vocabulary

ISO 16140-2:Protocol for the validation of alternative (proprietary)  

methods against a reference method 

ISO 16140-3:Protocol for the verification of reference and validated                                               
alternative  methods implemented in a single laboratory 

ISO 16140-4:Protocol for method validation in a single laboratory 

ISO 16140-5:Protocol for factorial interlaboratory validation for non-
proprietary methods

ISO 16140-6 :Protocol for the validation of alternative (proprietary) 
methods for microbiological confirmation and typing procedures 
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ISO 16140-2

ISO 16140-5

ISO 16140-6

interlaboratory study 

ISO 16140-4

1.Validation of the method

single laboratory study (non interlaboratory study) 

2. Method verification

Lab ҿҬҖ҉҆ҩҴңҬҴңҴҥҘҖӋҴҾқҶқ҃ҴҥҙҖҬүҜҗҴңҩҶҚҷvalidated 
method ӂҖӥүҤӤҴ҉ҾҭңҴҲҬңISO 16140-3



ÅÂóäÉòÕìóìæòÂÑóÚĀëÕÈÅùÔëâÛòÖõØöćÿìâóñëâÿÊßóñÃîÈèõÙöØÕëîÛ
ÿßøćîĂì­ÿìâóñëâÖ¬îÂóäĂË­ÈóÚ

validation

ÅÂóäĀëÕÈÅèóâëóâóä×ÃîÈ Lab ĂÚÂóäĂË­èõÙöØÕëîÛëîÕÅæ­îÈÂòÛèõÙö
ØöćÝ¬óÚÂóäÖäèÉëîÛÅèóâ×úÂÖ­îÈ ĀæñâöÅèóâÿìâóñëâĂÚÂóäÚČóăÜĂË­
ÈóÚ

verification
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Âóäé÷ÂêóValidation study

ăâ¬ëóâóä×ØÕëîÛîóìóäØöćâöîãú¬ØòĈÈìâÕăÕ­

×­óé÷Âêófood categories îã¬óÈÚ­îã ÉČóÚèÚ 
5 Âæù¬â (ISO 16140-2:2016, Annex A)

ÿäöãÂ Broad range of foods

îóìóäìæóÂìæóãÂæù¬â 

×­óé÷Âêófood categories Ú­îãÂè¬ó 

ÉČóÚèÚ 5 Âæù¬â 

ÿäöãÂ Limited range of foods

îóìóäÉČóÂòÕÂæù¬â 
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Âóäé÷ÂêóValidation study

×­óé÷Âêófood 
categories Ɛ5 Âæù¬â Broad range of foods

ëîÕÅæ­îÈ 15 food 
categories

(ëČóìäòÛîóìóäØòĈÈìâÕ)

ÛóÈÅäòĈÈvalidation âöÂóäÿßõćâÿÖõâĂì­ëâÛúäÔ°Õ­èãÂóäÿÖõâ  (non-food) categories

-Pet  food and animal feed

-Environmental samples(foods or feed production)

-Primary production samples

9
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҃ҴҥҙҩқҬүҜҩҶҚҷ(Verification) ңҷ 2 ҿҜҜ

ÿÜĆÚÂóäĀëÕÈè¬óì­îÈÜÐõÛòÖõÂóäëóâóä×ÜÐõÛòÖõÂóäØÕëîÛÕ­èãèõÙöØÕëîÛÚòĈÚăÕ­îã¬óÈ×úÂÖ­îÈ 

1.Implementation verification

1.1 Qualitative Food item ÿÕöãèÂòÚ ØöćăÕ­×úÂ validation study

1.2 Quantitative Food item ĂÕÂĆăÕ­ Øöćîãú¬ĂÚÃîÛÃ¬óãÃîÈîóìóäØöćÝ¬óÚ
validation study

2.(food) Item verification

ÂóäĀëÕÈÅèóâëóâóä×ÃîÈì­îÈÜÐõÛòÖõÂóäØöćÉñÚČóèõÙöØÕëîÛăÜĂË­ĂÚ scope Øöćî­óÈ×÷È
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ҿҬҖ҉̓ҩҴңҬҳңҠҳқҚӨҥҲҭҩӤҴ҉҄үҜ҄ ӤҴҤ

¶categories/types/items  èõÙöØÕëîÛî­óÈè¬ó
ëóâóä×ÚČóăÜÜäñãùÂÖ°ĂË­ăÕ­

Scope of the method

¶categories/types/itemsèõÙöØÕëîÛî­óÈè¬ó×úÂ
validated

Scope of validation

¶categories/types/itemsì­îÈ lab ĂË­îãú¬ Āæñîãú¬
ĂÚÃîÛÃ¬óãØöćÝ¬óÚÂóä validated Āæ­è

Scope of laboratory application
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Overlab between the difference scopes
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҄үҜ҄ӤҴҤ (Scope)

ÿîÂëóäÚöĈäñÛùĀÚèØóÈëČóìäòÛÂóäØèÚëîÛèõÙöØÕëîÛî­óÈîõÈ (reference methods) ĀæñèõÙöØóÈÿæøîÂØöćÝ¬óÚÂóäÖäèÉëîÛÅèóâ×úÂÖ­îÈ
ÃîÈèõÙöĀæ­è (validated alternative methods) ëČóìäòÛĂì­ì­îÈÜÐõÛòÖõÂóäÚČóăÜĂË­

¶ÂóäÖäèÉĀÛÛ detection 
¶ÂóäÖäèÉĀÛÛ quantification
¶ÂóäÖäèÉãøÚãòÚ (confirmation)
¶ÂóäÉČóĀÚÂ (typing)

ÅäîÛÅæùâèõÙö

¶îóìóäÅÚ
¶îóìóäëòÖè°
¶Öòèîã¬óÈëõćÈĀèÕæ­îâÉóÂßøĈÚØöćÝæõÖ 
ĀæñÂóäÉòÕÂóä

ÜäñÿáØÖòèîã¬óÈ
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҄үҜ҄ӤҴҤ (Scope)

ĂË­ÂòÛÂóäØÕëîÛìóĀÛÅØöÿäöã ãöëÖ° Āæñäó  ÛóÈÅäòĈÈÚČóăÜÜäñãùÂÖ°ĂË­ÂòÛëõćÈâöËöèõÖÃÚóÕÿæĆÂ ìäøî ëóäØöćÿËøĈîëä­óÈÃ÷ĈÚ
ëóâóä×ÚČóăÜĂË­ăÕ­Āæ­èĀÖ¬ÂäÔö

Ã­î 5 & 6

äúÜĀÛÛÂóä
ØèÚëîÛèõÙö 
qualitative & 
quantitative

Ã­î 7

ÂóäØèÚëîÛ 
confirmation & 

typing

Annex F

ÂóäØèÚëîÛ 
reference 

method ØöćãòÈăâ¬
Ý¬óÚÂóä 
validated
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ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

Ăì­ÕČóÿÚõÚÂóäĂÚ 2 ë¬èÚ 

1. ØèÚëîÛÂóäÚČóăÜĂË­ÈóÚ 
(implementation verification)

ÂóäØèÚëîÛèõÙöð

ISO 16140-3:2021 

4.1ÿäøćîÈØòćèăÜ

2. ØèÚëîÛÖóâäóãÂóä (îóìóä) 
{(food)item verification)}

âù¬ÈÿÚ­ÚäóãÂóä (îóìóä){food (item)} Øöćîãú¬ĂÚÃîÛÃ¬óãÂóä validated 
Āæñîãú¬ĂÚÃîÛÃ¬óãØöćì­îÈÜÐõÛòÖõÂóäÚČóăÜĂË­ 
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ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.1ÿäøćîÈØòćèăÜ (Ö¬î)

ÿßøćîÂóäØèÚëîÛèõÙöð

ÿßøćîÖäèÉëîÛÃîÛÃ¬óãÂóä validated Āæñ ÿæøîÂäóãÂóä (îóìóä) Øöćÿìâóñëâ

Ö­îÈé÷ÂêóäóãÈóÚÂóä validated ØöćÖößõâß° āÕãîÈÅ°ÂäØöćăÕ­äòÛÂóäãîâäòÛ ìäøî
ìÚ¬èãÈóÚØöćĂì­ÂóääòÛäîÈèõÙö

Â¬îÚÂóäØèÚëîÛèõÙöð

ì­îÈÜÐõÛòÖõÂóäÝú­ĂË­èõÙö
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ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.1ÿäøćîÈØòćèăÜ (Ö¬î)

äóãæñÿîöãÕÂóäØèÚëîÛĀÛÛ
-ßÛ/ăâ¬ßÛ ìóeLOD50(ÕúÃ­î5)

-ÜäõâóÔ ìó SIRĀæñ eBias(ÕúÃ­î 6)

Ö­îÈØČó implementation verification Â¬îÚØČó (food)item verification

ÂóäØèÚëîÛèõÙöð

ì­îÈÜÐõÛòÖõÂóäð

ë¬èÚ reference method ØöćãòÈăâ¬Ý¬óÚÂóä validated ÕúäóãæñÿîöãÕĂÚ Annex F 20



ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ÿæøîÂ 1 äóãÂóä (îóìóä) food item 
Å ÖäÈÂòÛÃîÛÃ¬óãØöć×úÂ validationĀæñîãú¬ĂÚ Scope ÃîÈ Lab. application 

ÂäÔö Qualitative (ßÛ/ăâ¬ßÛ)

ÿæøîÂ 1äóãÂóä (îóìóä) food item
Å îãú¬ĂÚÃîÛÃ¬óãÂóä validated (ĀÖ¬äóãÂóäîóìóäăâ¬ÉČóÿÜĆÚÖ­îÈÖäÈÂòÛÃîÛÃ¬óãðØöćé÷Âêó)
Å îãú¬ĂÚScope ÃîÈ Lab. application 

ÂäÔö Quantitative (ÜäõâóÔ)

âöÉùÕâù¬ÈìâóãÿßøćîĀëÕÈÅèóâëóâóä×ÃîÈì­îÈÜÐõÛòÖõÂóä è¬óëóâóä×ĂË­èõÙöØÕëîÛăÕ­×úÂÖ­îÈ ëîÕÅæ­îÈÂòÛÝæÂóä validatedì­îÈÜÐõÛòÖõÂóä Ö­îÈ
ØÛØèÚÃ­îâúæ validation (āÕãÿÊßóñ LOD50ìäøî  SIRĂÚäóãÂóä (îóìóä) Øöćé÷Âêó)

1

2

ISO 16140-3:2021 

4.2 ÂóäØèÚëîÛÂóäÚČóăÜĂË­ÈóÚ implementation verification

× ×­óäóãÂóä (îóìóä) ÖäÈÂòÛÃîÛÃ¬óã validation ĀÖ¬ăâ¬îãú¬ĂÚÃîÛÃ¬óãØöćì­îÈÜÐõÛòÖõÂóäÖäèÉ 
ì­îÈÜÐõÛòÖõÂóäÖ­îÈÉòÕìó (ÌøĈî) Öòèîã¬óÈäóãÂóä (îóìóä) ÚöĈ

× äóãÂóäîóìóäØöćÿæøîÂâóØèÚëîÛ Ö­îÈâö sample size ÃÚóÕÿÕöãèÂòÚÂòÛÂóäé÷Âêó validation
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ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.3 ÂóäØèÚëîÛÖóâäóãÂóä (îóìóä) ((food)item verification))

ĂË­ÂòÛ Validated methods (reference Āæñ alternative) ØöćâöÃ­îâúæ validation ØöćÖößõâß°Āæ­è

ÿßøćîĀëÕÈÅèóâëóâóä×ÃîÈì­îÈÜÐõÛòÖõÂóäĂÚÂóäĂË­ validated method ĂÚäóãÂóä (îóìóä) ÚòĈÚ

ì­îÈÜÐõÛòÖõÂóäÖ­îÈ

ÿæøîÂ 1 äóãÂóäîóìóäØ­óØ­óã (challenging food item)ÉóÂĀÖ¬æñÂæù¬âîóìóä (categories) Øöćîãú¬ĂÚÃîÛÃ¬óã
Âóä validated Āæñîãú¬ĂÚÃîÛÃ¬óãØöćì­îÈÜÐõÛòÖõÂóäâöÂóäØÕëîÛ (ÕúäóãæñÿîöãÕÃ­î 4.4)

äóãÂóäîóìóäØöćØ­óØóã Ăì­ĂË­ sample size ÿØ¬óÂòÛÖòèîã¬óÈØöć validated ìäøîîóÉĂË­ÃÚóÕÿæĆÂÂè¬óÖóâØöć lab ĂË­
ĂÚÈóÚÜäñÉČó
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ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.4Ã­îÂČóìÚÕëČóìäòÛÂóäØèÚëîÛð (requirements for implementation verification and (food) item verification)

äúÜĀëÕÈäóãÂóäîóìóä (food item)ØöćÖ­îÈØèÚëîÛĂÚîóìóäìæóÂìæóãÂæù¬â (broad range of foods) 23

**ÿËõÈÅùÔáóß
-ÖäÈÂæù¬â
-ÖäÈäóãÂóä
-ÖäÈtest portion
**ÿËõÈÜäõâóÔ
-ÖäÈÂæù¬â
-äóãÂóäăâ¬Ö­îÈÖäÈ



ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.4Ã­îÂČóìÚÕëČóìäòÛÂóäØèÚëîÛð (requirements for implementation verification and (food) item verification)Ö¬î

äúÜĀëÕÈäóãÂóäîóìóä (food item)ØöćÖ­îÈØèÚëîÛĂÚîóìóäÉČóÂòÕÂæù¬â (limited range of foods) 24



ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.4Ã­îÂČóìÚÕëČóìäòÛÂóäØèÚëîÛð (requirements for implementation verification and (food) item verification)Ö¬î

äúÜĀëÕÈäóãÂóäîóìóä (food item)ĀæñäóãÂóäîøćÚØöćÖ­îÈØèÚëîÛĂÚîóìóäìæóÂìæóãÂæù¬âĀæñĂÚÂæù¬âîøćÚą
25



26

ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

4.4Ã­îÂČóìÚÕëČóìäòÛÂóäØèÚëîÛð (requirements for implementation verification and (food) item verification)Ö¬î

ISO 16140-3:2021 



ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.4Ã­îÂČóìÚÕëČóìäòÛÂóäØèÚëîÛð (requirements for implementation verification and (food) item verification)Ö¬î

ĀÚèØóÈĂÚÂóäÿæøîÂäóãÂóäîóìóäØ­óØóã (challenging food items)Annex B

ëČóìäòÛ B́road range of foodsµ scope ØöćÖ­îÈØČóîã¬óÈÚ­îã 5 äóãÂóäîóìóä

ÖóäóÈ B1 ĀëÕÈÖòèîã¬óÈäóãÂóäîóìóä (food item) ĀæñÅùÔëâÛòÖõØöćÖ­îÈÂóäÿßøćîĂË­ØèÚëîÛ

Category Item Challengingcharacteristic

1 1 pH

2 2 Viscosity

3 3 Fat content

4 4 Highbackground microbiotaand pH

5 5 Polyphenol
27



ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.4Ã­îÂČóìÚÕëČóìäòÛÂóäØèÚëîÛð (requirements for implementation verification and (food) item verification)Ö¬î
ĀÚèØóÈĂÚÂóäÿæøîÂäóãÂóäîóìóäØ­óØóã (challenging food items)Annex B

Matrix ÃîÈîóìóäØöćîóÉâöÝæÂäñØÛÖ¬îÂóäØÕëîÛ

âöÂóäÜÚÿÜøĈîÚÃîÈÿËøĈîëúÈ ÿË¬Ú raw meat, raw milk, fermented milk spoilage microorganism ðæð

îÈÅ°ÜäñÂîÛÃîÈÖòèîã¬óÈîóìóä ÿË¬Ú high fat content, lecithin, thickener, nutrient content ðæð

pH ÿË¬Ú ÂäÕëúÈ (:4.5)·ÿÅäøćîÈÕøćâ Ìîë 

âöëóäãòÛãòĈÈÂóäÿÉäõÎĂÚÖòèîã¬óÈ

āÅäÈëä­óÈØóÈàõëõÂë°ÃîÈîóìóä ÿË¬Ú ÅèóâÿìÚöćãè Âóäæñæóã

28



ìæòÂÂóäØòćèăÜÃîÈÂóäØèÚëîÛèõÙöĀÛÛßÛ/ăâ¬ßÛ ĀæñĀÛÛÜäõâóÔ
(General principles of verification of qualitative (detection) methods and quantification methods)

ISO 16140-3:2021 

4.5ÅùÔæòÂêÔñÃîÈëâää×ÚñØöćÖ­îÈØèÚëîÛ (Performance characteristics)

ÖóäóÈØöć 2 ĀëÕÈÅùÔæòÂêÔñÃîÈëâää×ÚñØöćÖ­îÈØèÚëîÛ
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.1 ÂóäÜäñâóÔÅ¬óLOD50(estimated LOD50(eLOD50) determination)

1) ÂóäØČó implementation verification
ØèÚëîÛÂóäĂË­ÈóÚ : ÿßøćîĀëÕÈÅèóâëóâóä×ĂÚÂóäĂË­èõÙövalidated Āæ­è ăÕ­îã¬óÈ×úÂÖ­îÈ

2) ÂóäØèÚëîÛäóãÂóäîóìóä ((food) items verification)

äñìè¬óÈÂóäØèÚëîÛ: Ö­îÈÜÐõÛòÖõÖóâÃòĈÚÖîÚÃîÈèõÙöØÕëîÛ äèâ×÷ÈÂóäÖäèÉãøÚãòÚÕ­èã

ÂóäÖäèÉãøÚãòÚ: ĂÚĀÖ¬æñ test portion Ăì­ĂË­îã¬óÈÚ­îã 1 colony

Ăì­Å¬óÜäñâóÔ eLOD50

ÂóäØèÚëîÛĀÛÛ implementation Āæñ (food)item

30



ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)

31

ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)



ÂóäÿæøîÂäúÜĀÛÛ
Ã÷ĈÚÂòÛÅèóâëóâóä×ÃîÈ Lab
ØöćÉñØČóĂì­ăÕ­äñÕòÛÜÚÿÜøĈîÚØöć

Ö­îÈÂóä

ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design) Ö¬î

äúÜĀÛÛØöć 1
ĂË­ÿâøćîâöÅèóâăâ¬ĀÚ¬ÚîÚ ĂÚÂóäØČóĂì­ăÕ­äñÕòÛÂóä
ÜÚÿÜøĈîÚØöćÖ­îÈÂóä ÿÚøćîÈÉóÂÜäõâóÔÿËøĈîØöćÿÖõâÃÔñÚòĈÚĂÚ 
test portionăâ¬ØäóÛÜäõâóÔØöćĀØ­ÉäõÈ

äúÜĀÛÛØöć 2

ĂË­ÿâøćî äúÜĀÛÛØöćĂË­ÅäòĈÈĀäÂ ÝæĂË­ăâ¬ăÕ­ ĀæñÂóäØÕæîÈÖ­îÈØČóÌČĈó

äúÜĀÛÛØöć 3

ĂË­ÿâøćîÿËøĈîØöćÿÖõâØäóÛÜäõâóÔØöćĀÚ¬ÚîÚ ÿË¬Ú 
ÂóäĂË­ reference material

ăâ¬è¬ó Lab ÉñĂË­äúÜĀÛÛÂóäØÕæîÈĂÕ ×­óÝæÂóäØÕëîÛ (eLOD50) ăâ¬ëîÕÅæ­îÈÂòÛÂóä
ÜÚÿÜøĈîÚÃîÈÿËøĈîØöćÖ­îÈÂóä ÿßøćîæÕÂóäØČóÌČĈó Ăì­ØČó dilution ÿßõćâÃ÷ĈÚ32



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

ÿÖäöãâÿËøĈîÿÜ­óìâóãÿßøćîÿÖõâĂÚ (food)items

ÿÖäöãâ test portions (ÉóÂ (food)item ÿÕöãèÂòÚ) ÖóâÉČóÚèÚØöćÖ­îÈÂóäĂË­ (ÕúÖóäóÈØöć3) āÕã 
(food)item Ö­îÈăâ¬âöÂóäÜÚÿÜøĈîÚÃîÈÿËøĈîÿÜ­óìâóã 

ìóäñÕòÛÃîÈÿËøĈîØöćÖ­îÈÂóä āÕãÂóäĀÉÈÚòÛÕ­èã non-selective medium 
ìäøîèõÙö MPN ÖóâäñÛù ISO 7218

ìâóãÿìÖù : ×­óäñÕòÛÂóäÜÚÿÜøĈîÚÃîÈÿËøĈîØöćĂË­ÿÖõâăâ¬ØäóÛÜäõâóÔ Ăì­ÿÉøîÉóÈâóÂÃ÷ĈÚ ÿßøćîĂì­ĀÚ¬ĂÉè¬óäñÕòÛÃîÈÿËøĈîÿÜ­ó
ìâóã×÷ÈäñÕòÛØöćÖ­îÈÂóäØèÚëîÛ

ÿÖõâÿËøĈîÿÜ­óìâóãĂÚ test portion ÖóâäúÜĀÛÛØöćÿæøîÂ(ÉóÂÖóäóÈØöć 3)

ØÕëîÛ test portion ÖóâèõÙöØÕëîÛ

ÅČóÚèÔeLOD50āÕãîóéòãÝæ + ìäøî ·(ÕúäóãæñÿîöãÕÃ­î 5.5) 

äúÜĀÛÛÂóäØÕæîÈ
Ö­îÈÜÐõÛòÖõ ÕòÈÚöĈ

1

2

3

4

5

6
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î
Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîÿÜ­óìâóãÿßøćîĂË­ĂÚÂóäØèÚëîÛ : Annex C

äúÜØöćC.1 : Öòèîã¬óÈÂóäìóÜäõâóÔÿËøĈîÿÛøĈîÈÖ­Ú
34



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î
Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîÿÜ­óìâóãÿßøćîĂË­ĂÚÂóäØèÚëîÛ : Annex C

äúÜØöćC.2 : Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîÿßøćîĂË­ÿÖõâ (inoculum) 35



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

äúÜØöćC.3 : Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîĂÚ test portions ÖóâäúÜĀÛÛØöć 1
36



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

äúÜØöćC.4 : Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîĂÚ test portions ÖóâäúÜĀÛÛØöć 2
37



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

äúÜØöćC.5 : Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîĂÚ test portions ÖóâäúÜĀÛÛØöć 3
38



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

äúÜØöćC.6 : Öòèîã¬óÈÂóäìóÜäõâóÔÿËøĈîÉäõÈØöćÿÖõâ 39



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

äúÜØöćC.7 : ÂóäìóÜäõâóÔÿËøĈîāÕãèõÙö MPN ÿßøćîĂË­ÿÖõâÖóâäúÜĀÛÛØöć 1 Āæñ 2
40



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (Experimental design)Ö¬î

äúÜØöćC.8 : ÂóäìóÜäõâóÔÿËøĈîāÕãèõÙö MPN ÿßøćîĂË­ÿÖõâÖóâäúÜĀÛÛØöć 3
41



42



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.3 ÂóäÿæøîÂ (food items) (Selection of (food) items)

Ăì­ÿæøîÂ 1 (food) item Øöćîãú¬ĂÚÃîÈÂóä validated 
îãú¬ĂÚscope Øöć lab ÚČóăÜĂË­ØČó implementation

ÿæøîÂ (food)item (ÿëÚîĂì­ÿæøîÂäóãÂóäØ­óØóã)|
ÉóÂĀÖ¬æñ categories Øöćîãú¬ĂÚ scope Øöć lab 
ÚČóăÜĂË­ (food) items verification

ìâóãÿìÖù : 1) äóãæñÿîöãÕÉČóÚèÚ categories ØöćĂË­ĂÚÂóäØèÚëîÛ ÕúÃ­î 4.4
2)Ã­îĀÚñÚČóĂÚÂóäÿæøîÂäóãÂóäîóìóäØöćØ­óØóã (challenging food item)Õú Annex B

1

2
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4 ÂóäØČóĂì­ÜÚÿÜøĈîÚ (Artificial contamination)

Culture collections

User laboratory collection

Reference material 
(äèâ commercial ref. material)

5.4 .1 ÂóäÿæøîÂëóãßòÚÙù° ĂË­ëóãßòÚÙù°ØöćăÕ­ÉóÂ

Strain ØöćĂË­ÅèäâóÉóÂĀìæ¬ÈØöćÿÂöćãèÃ­îÈ
ÂòÛ (food) item Øöć×úÂØČóÂóä verified  

44



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4.2 ÂóäÿÖõâÿËøĈîæÈĂÚ test portion (Inoculation of the test portion)
ìóÂ  (food )categories)ØöćÿæøîÂØČó
ăâ¬âöÃ­îâúæÂóä validated 

LOD50 1 cfu/test portion

1

ÿÖõâÿËøĈîĂÚ test portion

ëČóìäòÛäúÜĀÛÛØöć 3 
Ăì­ĂË­ÿËøĈî 3-5 cfu/test portion ÕúÖóäóÈØöć 32

3

4

Ăì­îãú¬ĂÚäñÕòÛ 9, 3 Āæñ 1 ÿØ¬ó ÃîÈ LOD50

ØöćăÕ­ÉóÂÂóäé÷Âêó method validation

ìâóãÿìÖù : ÂóäÿÉøîÉóÈìæóãäñÕòÛ ÉñæÕÂóäØČóÌČĈó
ÿßøćîĂì­ăÕ­ LOD50ĂÚäñÕòÛØöćÖ­îÈÂóä 45



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4.2 ÂóäÿÖõâÿËøĈîæÈĂÚ test portion (Inoculation of the test portion)

ÖóäóÈØöć 4 äñÕòÛÃîÈÿËøĈîØöćÿÖõâĂÚ test portion

46



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4.2 ÂóäÿÖõâÿËøĈîæÈĂÚ test portion (Inoculation of the test portion)

ĀÚèØóÈ
ÂóäÿæöĈãÈÿËøĈî

ÿæøîÂÿËøĈîØöćÖ­îÈÂóäÿæöĈãÈĂÚ
îóìóäÿæöĈãÈÿËøĈîÖóâÿÈøćîÚăÃØöć

ÿìâóñëâ

ÿË¬Ú 16-24 Ëâ. (ISO 
11133:2014/

Amd.1 2018 Ã­î 5.4

ÚòÛÉČóÚèÚÿËøĈîÕ­èã non-
selective medium

1) ×­óì­îÈÜÐõÛòÖõÂóäĂË­ÿËøĈîØöćØäóÛÜäõâóÔ ÿË¬Ú reference material ìäøîØäóÛ stability ÿËøĈîØöćâöËöèõÖìæòÈÂóäÿÂĆÛ ÿË¬Ú 4°C 
Ã­óâÅøÚ Ăì­ÿÉøîÉóÈĀæñÚČóăÜĂË­

2) ĀÚñÚČóĂì­ĂË­ stressed culture (ăâ¬ÿÜĆÚÃ­îÛòÈÅòÛ)ÿÖõâæÈĂÚ test portion (Õú 16140-2:2016; ANNEX C)

47



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4.2 ÂóäÿÖõâÿËøĈîæÈĂÚ test portion (Inoculation of the test portion)

Öòèîã¬óÈ   lab Ö­îÈÂóä verify Salmonellamethod (Õú ISO 6579-1)

ĂË­ÖóâäúÜĀÛÛØöć 1

ÉóÂÃ­îâúæ validation study, LOD50   ăÕ­ 2.5 cfu/test portion

ëČóìäòÛ(Food) item A ÖóâØåêÏöÅøî 22.5 cfu/ test portion, 7.5 cfu/ test portion Āæñ 2.5 cfu/test portion

48



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4.2 ÂóäÿÖõâÿËøĈîæÈĂÚ test portion (Inoculation of the test portion)Ö¬î
ëââÖõ ÚČó overnight culture (ØöćÂ¬îÚÿÂĆÛìóÜäõâóÔ 6x108 cfu/ml)  ÿÉøîÉóÈØöć

dilution A (10-7) ăÕ­ 60 cfu/ml
dilution B (1:3 ÃîÈ dilution A)ăÕ­ 20cfu/ml
dilutionC (1:3 ÃîÈ dilution B)ăÕ­6.67cfu/ml
dilutionD (1:3 ÃîÈ dilution C)ăÕ­2.22cfu/ml
dilutionE (1:3 ÃîÈ dilution D)ăÕ­0.74cfu/ml
dilutionF (1:3 ÃîÈ dilution E)ăÕ­0.25cfu/ml

ÿÖõâ 1 ml æÈĂÚĀÖ¬æñ test portion 

Protocol dilution A
(10-7) 

dilution B
(1:3 ofA)

dilutionC
(1:3 ofB)

dilutionD
(1:3 ofC)

dilutionE
(1:3 ofD)

dilutionF
(1:3 ofE)

1 1 4 4 4 4 4

2 - 3 5 5 5 5

3 - - 7 7 7 7
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.4.2 ÂóäÿÖõâÿËøĈîæÈĂÚ test portion (Inoculation of the test portion)

ÚČódilution A ìóÉČóÚèÚÿËøĈîÉäõÈØöćÿÖõâĀÛÛ duplicated ăÕ­ 42,66 ÚČóâóÿÊæöćã ;54 cfu/ml

ÕòÈÚòĈÚ dilution Øöć×úÂÿæøîÂ B,C,D
âöÿËøĈî 18,6,2 cfu/test portion

ÖäèÉìóÿËøĈîĂÚĀÖ¬æñ test portion  Āæñ blank test portion 1 Öòèîã¬óÈ

î¬óÚÝæĀæñÚČóăÜÜäñÿâõÚeLOD50ÖóâÖóäóÈØöć 6-9 Ã÷ĈÚîãú¬ÂòÛäúÜĀÛÛÂóäÿÖõâÿËøĈî

50
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Expect 

count

Actual 

count

A 60 1000µl 54

B 20 333µl 18

C 6.7 111µl 6

D 2.2 37µl 2

E 0.7 12µl 0.7

F 0.2 4µl 0.2



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)

ÛòÚØ÷ÂÉČóÚèÚÝæÛèÂĂÚĀÖ¬æñ test portion

ìóeLOD50

äúÜĀÛÛØöć 1 ĂË­ÖóäóÈØöć 6 Āæñ 7
äúÜĀÛÛØöć 2 ĂË­ÖóäóÈØöć 8 Āæñ 9

āÕãâöÿÈøćîÚăÃ
1) blank level Ö­îÈĂì­ÝææÛ

2) äúÜĀÛÛØöć 1 Øöć high level ( 9xLOD50) Ö­îÈÛèÂØùÂìæîÕ

ìâóãÿìÖù : 1) ×­óăâ¬ÿÜĆÚăÜÖóâÿÈøćîÚăÃ Ö­îÈØČóÌČĈóØùÂäñÕòÛ 2) ×­óÝæØöćî¬óÚăÕ­ÉóÂÖóäóÈ 6-9 ÿÜĆÚ Únreliable MPNresultµ Ö­îÈØČóÌČĈó
52



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)

ÖóäóÈØöć 6ÂóäÜäñÿâõÚÅ¬ó eLOD50ÉóÂÝæÛèÂÃîÈÿËøĈîĀÖ¬æñäñÕòÛāÕãĂË­äúÜĀÛÛØöć1

53



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)

ÖóäóÈØöć 7Öòèîã¬óÈÂóäÅČóÚèÔ eLOD50ÉóÂÝæÛèÂÃîÈÿËøĈîĀÖ¬æñäñÕòÛāÕãĂË­äúÜĀÛÛØöć 1
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)

äúÜĀÛÛØöć 2 

ÿÖõâÿËøĈîĂì­ÜÚÿÜøĈîÚÜóÚÂæóÈĀæñäñÕòÛÖČćó intermediate and less level 
ëóâóä×Ăì­ÝæÛèÂĀæñæÛăÕ­

ÚČóÝæÛèÂØöćăÕ­î¬óÚÅ¬ó eLOD50āÕãĂË­ÖóäóÈØöć8Āæñ 9 ĀÖ¬×­óăÕ­ÝææÛìâÕÖ­îÈØČóÌČĈó
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)
ÖóäóÈØöć 8ÂóäÜäñâóÔÅ¬ó eLOD50ÉóÂÝæÛèÂÃîÈÿËøĈîĀÖ¬æñäñÕòÛāÕãĂË­äúÜĀÛÛØöć 2
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)
ÖóäóÈØöć 9Öòèîã¬óÈÂóäÅČóÚèÔ eLOD50ÉóÂÝæÛèÂÃîÈÿËøĈîĀÖ¬æñäñÕòÛāÕãĂË­äúÜĀÛÛØöć 2
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ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.5 ÂóäÜäñÿâõÚÝæ (Evaluation of result)

×­óÜÚÿÜøĈîÚÚ­îãÂè¬ó 3 :ãîâäòÛăÕ­ ×­óÝ¬óÚÿÂÔÒ°ÂóäãîâäòÛ ÅøîâöÝæÛèÂîã¬óÈÚ­îã 6ĂÚ 7

×­óÿËøĈîØöćÿÖõâÜÚÿÜøĈîÚâóÂÂè¬ó 5 cfu/test portion : Ýæăâ¬ëóâóä×ĂË­ăÕ­ Ăì­ØČóÌČĈó

Ăì­ÿÖõâÿËøĈîäñìè¬óÈ 3-5 cfu/test portion

äúÜĀÛÛØöć 3 
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eLOD50ØöćìóăÕ­ÉóÂäúÜĀÛÛØöć 1 Āæñ 2 (ÖóâÖóäóÈØöć 6 ×÷È 9)

ÿÂÔÒ°ÂóäãîâäòÛ
(Acceptability limits)

ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.6 ÿÂÔÒ°ÂóäãîâäòÛ (Acceptability limits)

Ö­îÈăâ¬ÿÂõÚ 4 ÿØ¬óÃîÈeLOD50( 4xLOD50) ØöćăÕ­ÉóÂÂóäé÷Âêóvalidated

ë¬èÚäúÜĀÛÛØöć 3 Ö­îÈĂì­ÝæÛèÂîã¬óÈÚ­îã 6 ĂÚ 7 ÌČĈó
×­ó eLOD50âóÂÂè¬ó 5 cfu/test portion Ö­îÈØČóÌČĈó

ìâóãÿìÖù :1) ëäùÜÿÂÔÒ°ÂóäãîâäòÛĂì­ÕúÃ­î 8
2) LOD50ÉóÂ validation study Āæñ eLOD50ÃîÈÂóäØèÚëîÛÉñÿÜäöãÛÿØöãÛÂòÚăÕ­ Ö­îÈîãú¬

ĂÚìÚ¬èãÿÕöãèÂòÚ ÿË¬Ú Ö¬î 25Âäòâ, 100ml ìäøî 375 Âäòâ ÿÜĆÚÖ­Ú
×­ó LOD50ÉóÂ validation studyĀëÕÈĂÚäúÜ cfu/g, cfu/ml Ăì­ÅúÔÕ­èãÚČĈóìÚòÂìäøîÜäõâóÔÃîÈ test 

portion ÿË¬Ú

LOD50  = 0.1cfu/g             ḈLOD50  = 2.5 cfu/25g ÿÜĆÚÖ­Ú
ĂÚÂäÔöØöć LOD50ÃîÈvalidation study= 2.5cfu/test portion 
ÿÂÔÒ°ÂóäãîâäòÛâóÂëùÕÃîÈ eLOD50= 10cfu/test portion(maximum of 4x eLOD50) 59



ÂóäØèÚëîÛèõÙöÿËõÈÅùÔáóß
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

5.7 ÂóäèõÿÅäóñì°ìóëóÿìÖù (Root cause analysis)

ÝæØöćăÕ­ăâ¬Ý¬óÚ
ÿÂÔÒ°Âóä
ãîâäòÛ

Ăì­èõÿÅäóñì°
ëóÿìÖù ĀÂ­ăÃ ØČóÌČĈó

-ÃóÕ GLP
-ĂË­äúÜĀÛÛăâ¬×úÂÖ­îÈ (ÿË¬ÚÿÖõâÿËøĈîăâ¬×úÂÖ­îÈ)
-ÅèóâÉČóÿßóñÃîÈ (food) item ÿË¬Ú âöëóäãòÛãòĈÈ

1

2 ÂóäØèÚëîÛ (food) item 
ăâ¬ëîÕÅæ­îÈÂòÛÿÂÔÒ°
ÂóäãîâäòÛ

ĀÚñÚČóĂì­ĀÉ­ÈìÚ¬èãÈóÚ
ØöćÿÂöćãèÃ­îÈÂòÛ method

ÚòĈÚ
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

6.1 ÂóäìóÅ¬óÿÛöćãÈÿÛÚâóÖäÑóÚáóãĂÚì­îÈÜÐõÛòÖõÂóä (intralaboratoryreproducilitystandard deviation (SIR))

ĂÚĀÖ¬æñ test portion : Ö­îÈÜÐõÛòÖõÖóâØùÂÃòĈÚÖîÚÃîÈèõÙöäèâ×÷ÈÂóäÖäèÉãøÚãòÚ

Âóäìó SIR : Ăì­ lab ÿæøîÂ 1 (food)item
îãú¬ĂÚÂæù¬â (category)ØöćÝ¬óÚÂóä validated

lab âöÂóäØÕëîÛĂÚ (food)item ÚöĈ

ìó ÿÊßóñ SIR (Õú ISO 19036/2019 Ã­î 5.2.2)

Implement verification

6.1.1 ÿäøćîÈØòćèăÜ (general)
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

ÿÜæöćãÚĀÜæÈëáóèñÂóäØÕëîÛĂì­âóÂØöćëùÕ  ÿË¬Ú Ýú­ØÕëîÛÅÚæñÅÚ, îóìóäÿæöĈãÈÿËøĈîÖ¬óÈäù¬Ú, 
ÿÅäøćîÈâøîÖ¬óÈÂòÚ

äñÕòÛÂóäÜÚÿÜøĈîÚØöćĂË­ Ö­îÈîãú¬ĂÚË¬èÈØöć lab ßÛĂÚÖòèîã¬óÈÙääâËóÖõ

ĀÖ¬æñÖòèîã¬óÈ Ö­îÈØČóĂì­ÿÜĆÚÿÚøĈîÿÕöãèÂòÚ (Õú ISO 6887)Â¬îÚØČóÿÜĆÚ 2 test portion

Ö­îÈĂË­îã¬óÈÚ­îã10 Öòèîã¬óÈ

Âóäìó SIR ĂÚîóìóä 1 (food)item

6.1.2 ÂóäîîÂĀÛÛÂóäØÕæîÈ (experimental design)

ÕúØöćäúÜ 7, D1, D2 62



Âóäìó SIR 

ISO 16140-3:2021 

äúÜØöć 7 Öòèîã¬óÈäúÜĀÛÛÂóäØÕæîÈ (Experimental design)ÿßøćîÜäñâóÔÅ¬óSIR 63



Âóäìó SIR 

ISO 16140-3:2021 

äúÜØöć D2 Ã­îĀÚñÚČóÂóäÿÜæöćãÚĀÜæÈÅèóâĀÜäÜäèÚÿßøćîìó SIR
64



ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

ÂóäÿæøîÂ (food) item ÿßøćî
ìó SIR 

ĀÚñÚČóĂì­ÿæøîÂ
(food )item ØöćØČóĂì­
Öòèîã¬óÈĂì­ÿÜĆÚÿÚøĈî
ÿÕöãèÂòÚÈ¬óã

ÿßøćîæÕÂóäÿÂõÕmatrix 
uncertainty

6.1.3 ÂóäÿæøîÂ (food)item

6.1.4 ×­óÿÜĆÚăÜăÕ­ Ăì­ÿæøîÂÖòèîã¬óÈ (food ) item ØöćâöÂóäÜÚÿÜøĈîÚÃîÈÿËøĈîÖóâÙääâËóÖõ

×­óßÛÜäõâóÔÿËøĈîÚ­îã (< 10 cfu)Ăì­ÿÖõâÿËøĈî (ÕúÃ­î 6.1.5)
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

ÿËøĈîØöćÿÖõâÅèäÿÜĆÚ stress cultures (ĀÖ¬ăâ¬ăÕ­ÿÜĆÚÃ­îÂČóìÚÕ)(Õú ISO 16140-2:2016)

Ăì­ÿÖõâÿËøĈî 30 x 10 cfuæÈĂÚ initial suspension 100 ml (=test portion 10 g)
ÉñăÕ­ÿËøĈî ~ 30 cfu/g ÿÜĆÚÖ­Ú

Ö­îÈØäóÛäñÕòÛÃîÈÿËøĈîØöćÿÖõâ

ÿË¬Ú Lab ßÛ food item ÚöĈâöÿËøĈîÜÚÿÜøĈîÚäñìè¬óÈ 30-30,000 cfu/g

×­óÖ­îÈÂóäØČóĂì­ÜÚÿÜøĈîÚ (Artificial contaminated)ĂÚinitial suspension

6.1.5 ÂóäØČóĂì­ÜÚÿÜøĈîÚ (Artificial contaminated)
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

6.1.6 ÂóäÜäñÿâõÚÝæ (Evaluation of results)

SIR = 
▪
В◐░═ ◐░║

ĂË­ëúÖä

SIR = intralaboratoryreproducilitystandard deviation 
I    = æČóÕòÛÃîÈÖòèîã¬óÈ
n = ÉČóÚèÚÖòèîã¬óÈ
ώ ȟώ ÌÏÇÃÆÕȾÍÌìäøî ÌÏÇÃÆÕȾÍÌÃîÈÿÈøćîÚăÃ A Āæñ B ÖóâæČóÕòÛ

ÕúÖóäóÈØöć 10,11
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

6.1.7 ÿÂÔÒ°ÂóäãîâäòÛ (Acceptability limits)

SIR (intralaboratory
reproducility

standard deviation) 

Ö­îÈăâ¬ÿÂõÚ SIRÃîÈ
Å¬óÿÊæöćãÚ­îãëùÕÃîÈ 

food item

ìâóãÿìÖù : ëäùÜÿÂÔÒ°ÂóäãîâäòÛîãú¬Ã­î 8

Öòèîã¬óÈ : ÉóÂØèÚëîÛ tiramisu (ÿÅ­ÂîõÖóÿæöãÚ)12 Öòèîã¬óÈ ÿßøćîìóÿËøĈî 
EnterobacteriaceaeāÕãĂË­ ISO 21528-2 
ăÕ­ÝæÖóâÖóäóÈØöć 12
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

6.1.7 ÿÂÔÒ°ÂóäãîâäòÛ (Acceptability limits)

ÖóäóÈØöć 10 Öòèîã¬óÈÝæØÕëîÛ tiramisu (ÿÅ­ÂîõÖóÿæöãÚ)12 Öòèîã¬óÈ 
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

6.1.7 ÿÂÔÒ°ÂóäãîâäòÛ (Acceptability limits)

ÖóäóÈØöć 11ÂóäÅČóÚèÔ SIR 

ÉóÂÝæÂóäØÕëîÛ : Öòèîã¬óÈØöć 1 Āæñ 11 ÚČóâóĂË­ÅČóÚèÔăâ¬ăÕ­ Ö­îÈÅČóÚèÔSIRÉóÂ 10 Laboratory samples
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

ISO 16140-3:2021 

6.1.7 ÿÂÔÒ°ÂóäãîâäòÛ (Acceptability limits)

ÖóäóÈØöć 12ëäùÜÅ¬ó SIRÉóÂ validation study

ÉóÂÂóäÅČóÚèÔ :SIR= 0.18 ὰέὫcfu/g
ÚČóÝæÂóäØèÚëîÛÚöĈăÜÿÜäöãÛÿØöãÛÂòÛ SIRØöćăÕ­ÉóÂÂóäé÷Âêó 
validated ÂòÛ ISO 21528-2 ÖóâÖóäóÈØöć 12

ßÛ SIRØöćâöÅ¬óÿÊæöćãÖČćóëùÕ = 0.18   ÕòÈÚòĈÚ SIR(0.18) Ú­îãÂè¬ó 2 SR(2x0.18) 

ëäùÜ : ãîâäòÛ 71



ISO 16140-3:2021 

ÝæØöćăÕ­ăâ¬Ý¬óÚÿÂÔÒ°Âóä
ãîâäòÛ(SIR >2SR)

Ăì­èõÿÅäóñì°
ëóÿìÖùĀÂ­ăÃ

ØČóÌČĈó

-ÃóÕ GLP
-ĂË­äúÜĀÛÛăâ¬×úÂÖ­îÈ (ÿË¬ÚÿÖõâÿËøĈîăâ¬×úÂÖ­îÈ)

1

2 ÂóäØèÚëîÛ food item 
ÚòĈÚ

ăâ¬ëîÕÅæ­îÈÂòÛÿÂÔÒ°
ÂóäãîâäòÛ

ĀÚñÚČóĂì­ĀÉ­ÈìÚ¬èãÈóÚ
ØöćÿÂöćãèÃ­îÈÂòÛ method

ÚòĈÚ

ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

6.1.8ÂóäèõÿÅäóñì°ìóëóÿìÖù (Root cause analysis)
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ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocofor verification)

6.2 ÂóäÜäñâóÔÅ¬ó Bias (Estimation of bias)

6.2.1ÿäøćîÈØòćèăÜ (general)

ISO 16140-3:2021 

1 ÂóäÜäñâóÔÅ¬ó Bias

2 Ăì­ÜÐõÛòÖõÖóâØùÂÃòĈÚÖîÚÃîÈèõÙö äèâ×÷ÈÂóä
ÖäèÉãøÚãòÚ

Ö­îÈÖäèÉãøÚãòÚØùÂ test portion
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ISO 16140-3:2021 ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

6.2.2 ÂóäèóÈĀÝÚÂóäØÕæîÈ (experimental design)

ìóÜäõâóÔÿËøĈî background contamination ÿßøćîÿÜĆÚ negativecontrol ĀæñÿÜĆÚÃ­îâúæĂÚÂóäìó
ëóÿìÖù ÂäÔöÿÂõÕÃ­îÝõÕßæóÕ

ìóÜäõâóÔÿËøĈîĂÚ (food) item ĀæñìóÜäõâóÔÿËøĈî (pure culture) ØöćÿÖõâ

ØČóĂì­ÜÚÿÜøĈîÚĂÚinitial suspension Õ­èãÿËøĈîØöćÖ­îÈÂóä
-îã¬óÈÚ­îã 3 äñÕòÛ (low,medium,high)

-ÅäîÛÅæùâÜäõâóÔØöćßÛĂÚ lab (ÕúäúÜD3-D5 )
-ĂÚĀÖ¬æñäñÕòÛ Ăì­ØČó 2 ÌČĈó (duplicated)

ÿæøîÂ (food)itemÿßøćîĂË­ĂÚÂóäØÕëîÛ (Õú 6.2.3)
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ISO 16140-3:2021 ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

6.2.3 ÂóäÿæøîÂfood item

ÿëÚîĂì­ÿæøîÂ (food) item ØöćØ­óØóã Õú Annex B) Øöć lab âöÂóäØÕëîÛ (Õú 4.4)

Lab Ö­îÈØÕëîÛîã¬óÈÚ­îã 1 (food) item/category

ÿßøćîÂóäØèÚëîÛ (food) item
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ISO 16140-3:2021 ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

6.2.4 ÂóäØČóĂì­ÜÚÿÜøĈîÚÿËøĈî (Artificial contamination)

6.2.4.1 ÂóäÿæøîÂëóÛßòÚÙù° (ÿìâøîÚÃ­î 6.1.5.1)

Culture collections

User laboratory collection

Reference material 
(äèâ commercial ref. material)6.2.4.2 ÂóäÿÖõâÿËøĈîĂÚ test portion 

ÂóäÿÖäöãâÿËøĈîÿßøćîĂË­ĂÚÂóäØèÚëîÛ (Annex D Ã­î D.2)

ìóÜäõâóÔÿËøĈîØöćÖ­îÈÂóäÿÛøĈîÈÖ­Ú

ÚČóÿËøĈîÛäõëùØÙõċØöćÖ­îÈÂóä ÿæöĈãÈĂÚ non-selective media ĂÚ
ëáóèñØöćÿìâóñëâ (ISO11133:2014)

ìóÜäõâóÔ (äúÜ D3)

äúÜØöćD.3 :Öòèîã¬óÈÂóäìóÜäõâóÔÿËøĈîÿÛøĈîÈÖ­Ú 76



ISO 16140-3:2021 ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

6.2.4 ÂóäØČóĂì­ÜÚÿÜøĈîÚÿËøĈî (Artificial contamination)

6.2.4.2 ÂóäÿÖõâÿËøĈîĂÚ test portion  (Ö¬î)

ÂóäÿÖäöãâÿËøĈîÿßøćîĂË­ĂÚÂóäÿÖõâÿËøĈîĂÚ test portion Ö­îÈÜäòÛäñÕòÛÃîÈÿËøĈîĂì­
ÿìâóñëâÖóâØöć lab ßÛĂÚÈóÚÜäñÉČó(routine analysis): Ö­îÈÿÖõâîã¬óÈÚ­îã 3 
äñÕòÛ (low,medium,high) äñÕòÛæñ 2 ÌČĈó

Öòèîã¬óÈÂóäÿÖäöãâ test portion

ÿË¬Ú ÈóÚÜäñÉČóÃîÈ lab ßÛÿËøĈîĂÚÖòèîã¬óÈ 102-106 cfu/g Ăì­ÚČóÿËøĈîâóÿæöĈãÈîöÂäîÛĂÚëáóèñÿÕõâ (ØöćÂ¬îÚìÚ­óÿÅãÚòÛăÕ­ 5x107 cfu/ml)

ÿÉøîÉóÈ 10 ÿØ¬ó 6 ÅäòĈÈ ăÕ­ dilution ØöćÿËøĈîÜäñâóÔ 101-106 cfu/ml  (äúÜD.4) ÚČóÿËøĈî5x107,5x105,  5x103 cfu/ml of test portion)

ÿÖõâĂÚ duplication initial suspensions (A Āæñ B){Öòèîã¬óÈ 10g + diluent 90 ml} 
ÉñăÕ­ÿËøĈî 5x106,5x104,  5x102 cfu/ml of test portion = ÿËøĈî 5x105,5x103 5x102 cfu/ml of the initial suspension (äúÜ D.5)

äúÜØöćD.4 :Öòèîã¬óÈÂóäÿÖäöãâÿËøĈî

1 ml
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ISO 16140-3:2021 ÂóäØèÚëîÛèõÙöÿËõÈÜäõâóÔ
(Qualitative methods-Technical protocol for verification)

6.2.4 ÂóäØČóĂì­ÜÚÿÜøĈîÚÿËøĈî (Artificial contamination)

äúÜØöćD.5 :Öòèîã¬óÈÂóäÿÖäöãâÿËøĈîĂÚ testportions 78


