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Microbiological	standards	and	specifications

aureus	NetherlandsRice	and	rice	productsPrepared,	to	be	heated	before	sale/consumptionToxins,	microbialNetherlandsRice	and	rice	productsPrepared,	to	be	heated	by	consumer	after	saleToxins,	microbialNetherlandsRice	and	rice	productsReady	for	consumptionAerobic	microorganismsNetherlandsRice	and	rice	productsReady	for
consumptionEnterobacteriaceae	NetherlandsRice	and	rice	productsReady	for	consumptionPathogenic	microorganismsNetherlandsRice	and	rice	productsReady	for	consumptionS.	Through	these	studies,	numbers	and	types	of	organisms	that	characterize	the	flora	of	a	food	produced	under	a	given	set	of	conditions	can	be	identified	and	thus	provide	a
basis	for	the	establishment	of	a	microbiological	criterion.	aureus	New	ZealandSeedsCulturedE.	coli	O157:H7South	AfricaAromatic	plantsAerobic	bacteriaSouth	AfricaAromatic	plantsBacillus	cereus	South	AfricaAromatic	plantsClostridium	perfringens	South	AfricaAromatic	plantsColiformsSouth	AfricaAromatic	plantsE.	sulphite
reducingSpainPreservesSalted,	pasteurizedEnterobacteriaceae	SpainPreservesSalted,	nonpasteurized,	with	or	without	oilEnterobacteriaceae	SpainPreservesSalted,	smoked,	nonpasteurizedEnterobacteriaceae	SpainPreservesSalted,	pasteurizedE.	perfringens	New	ZealandReady-to-eatAll	components	cooked	in	manufacturing	processE.	Certain
mandatory	criteria	also	may	result	in	the	loss	of	license	to	process	food	when	limits	are	consistently	exceeded.Advisory	criteria	often	serve	as	an	alert	to	deficiencies	in	processing,	distribution,	storage,	or	marketing.	aureus	New	ZealandSaladVegetable	or	fruits,	excluding	combination	with	meatAerobic	microorganisms	at	35°CNew
ZealandSaladVegetable	or	fruits,	excluding	combination	with	meatColiforms	faecalNew	ZealandSaladVegetable	or	fruits,	excluding	combination	with	meatSalmonella	spp.New	ZealandSaladVegetable	or	fruits,	excluding	combination	with	meatStaphylococcus,	coagulase	positiveNorwaySaladContaining	mayonnaiseAerobic	microorganisms	at
30°CNorwaySaladContaining	mayonnaiseB.	monocytogenes	IrelandSaladMixed,	preparedListeria	spp.	For	some	pathogens	and	toxins,	the	numbers	or	concentrations	present	in	a	food	are	significant	in	that	lower	figures	do	not	pose	a	health	hazard	whereas	higher	ones	do	(see	Chapter	4).	Supporting	Quality	Assurance	Programs	ICMSF’s
specifications	serve	as	a	valuable	resource	for	developing	quality	assurance	(QA)	programs	within	food	businesses.	coli	SpainCerealsFlakesMoldsSpainCerealsFlakesSalmonella	spp.SpainCerealsFlakesYeastsAustraliaCoconutDessicatedSalmonella	spp.ICMSFCoconutDesiccated,	growth	anticipatedSalmonella	spp.ICMSFCoconutDesiccated,	growth	not
anticipatedSalmonella	spp.New	ZealandCoconutDried,	gratedColiforms	faecalNew	ZealandCoconutDried,	gratedColiforms	presumptiveNew	ZealandCoconutDried,	gratedSalmonella	spp.Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Statusm
=	100,	M	=	1,000n	=	5,	c	=	2Manufacturing	levelGuidelinesm	=	0n	=	5,	c	=	0Manufacturing	levelGuidelines1,000,000Not	specifiedRetailMandatoryNot	detectable	in	20	gNot	specifiedRetailMandatoryNot	detectable	in	20	gNot	specifiedRetailMandatory100Not	specifiedRetailMandatoryNot	detectable	in	20	gNot	specifiedRetailMandatory10,000Not
specifiedRetailMandatoryNot	detectable	in	20	gNot	specifiedRetailMandatoryNot	detectable	in	20	gNot	specifiedRetailMandatory10,000Not	specifiedRetailMandatorym	=	1,000,000,M	=	10,000,000n	=	5,	c	=	2Not	specifiedNot	specifiedm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedNot	specifiedNot	detectable	per	25	gn	=	5,	c	=	0Not	specifiedNot
specifiedNot	detectable	per	25	gn	=	5,	c	=	0Not	specifiedNot	specifiedm	=	0n	=	5,	c	=	0Port	of	entryGuidelinesm	=	100,	M	=	10,000n	=	5,	c	=	0Port	of	entryGuidelines<	10,000n	=	1Not	specifiedMandatory<	100n	=	1Not	specifiedMandatory<	100n	=	1Not	specifiedMandatorym	=	100	to	10,000,M	=	100,000n	=	5,	c	=	2Port	of
entryGuidelines10,000Not	specifiedNot	specifiedMandatory<	10n	=	1Retail/productionMandatory10Not	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedNot	specifiedMandatory100Not	specifiedNot	specifiedMandatoryNot	detectable	per	25	gNot	specifiedNot	specifiedMandatory100Not	specifiedNot	specifiedMandatorym	=	0	in	25	gn	=
10,	c	=	0Not	specifiedStandardsm	=	0n	=	20,	c	=	0Port	of	entryGuidelinesm	=	0n	=	10,	c	=	0Port	of	entryGuidelinesm	=	<	10,	M	=	10n	=	5,	c	=	2Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or
MetaboliteNorwayCoconutGratedColiformsNorwayCoconutGratedSalmonella	spp.South	AfricaCoconutDessicatedSalmonella	spp.South	AfricaCoconutDessicatedShigella	spp.South	AfricaCoconutDessicatedS.	In	this	chapter,	definitions	are	given	for	the	various	types	of	microbiological	criteria.	coli	IsraelFrozen	fruitsColiformsIsraelFrozen
fruitsMoldsIsraelFrozen	fruitsSalmonella	spp.SpainFrozen	fruitsAerobic	mesophilic	microorganismsSpainFrozen	fruitsAnaerobic	sulphite-reducing	bacteriaSpainFrozen	fruitsColiformsSpainFrozen	fruitsE.	The	organization's	core	objectives	include:	Development	of	Microbiological	Guidelines:	ICMSF	creates	detailed	guidelines	addressing
microbiological	hazards,	establishing	acceptable	levels	of	microorganisms	in	foods,	and	suggesting	testing	methods.	coli	South	AfricaAromatic	plantsMoldsSouth	AfricaAromatic	plantsSalmonella	spp.South	AfricaAromatic	plantsStaphylococcus	aureus	South	AfricaAromatic	plantsYeastsSpainCanned	raw	vegetablesAerobic	mesophilic
microorganismsSpainCanned	raw	vegetablesE.	Results	that	exceed	these	limits	serve	to	signal	some	divergence	from	accepted	good	manufacturing	practices	and	may	suggest	remedial	measures.	Addressing	Global	Health	Issues:	Focusing	on	microbiological	threats	linked	to	climate	change	and	environmental	factors	that	impact	food	safety.	These
should	include	(see	Chapters	1	and	3):1.evidence	of	a	hazard	to	health	based	on	epidemiological	data	or	a	hazard	analysis	(see	also	Chapter	4);2.the	nature	of	the	natural	and	commonly	acquired	microflora	of	the	food	and	the	ability	of	the	food	to	support	microbial	growth;3.the	effect	of	processing	on	the	microflora	of	the	food;4.the	potential	for
microbial	contamination	and/or	growth	during	processing,	handling,	storage,	and	distribution;5.the	category	of	consumers	at	risk;6.the	state	in	which	food	is	distributed,	e.g.,	frozen,	refrigerated,	heat	processed,	etc.;7.potential	for	abuse	at	the	consumer	level;8.spoilage	potential,	utility,	and	GMPs;9.the	manner	in	which	the	food	is	prepared	for
ultimate	consumption,	i.e.,	heated	or	not;10.reliability	of	methods	available	to	detect	and/or	quantify	the	microorganism(s)	and	toxins	of	concern	(see	Chapter	4);	and11.the	costs/benefits	associated	with	the	application	of	the	criterion.Microbiological	standards	may	be	useful	when	epidemiological	evidence	indicates	that	a	food	is	frequently	a	vehicle
of	disease.	Through	its	comprehensive	guidelines,	research,	and	collaborative	efforts,	the	ICMSF	not	only	enhances	the	safety	and	quality	of	food	products	but	also	fosters	consumer	confidence	in	the	global	food	supply	chain.	cereus	and	B.	As	with	other	microbiological	criteria,	specifications	should	be	based	on	relevant	background	data	and	should	fill
a	need.With	some	exceptions,	the	definitions,	components,	types,	and	purposes	of	microbiological	criteria	described	in	this	report	are	similar	to	those	published	by	the	Codex	Alimentarius	Commission	(1980,	1981).	monocytogenes	NorwaySaladContaining	mayonnaiseSalmonella	spp.Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if
not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Status100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not
specifiedMandatory1,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory50M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorym	=	100,000,	M	=	1,000,000n	=	5,	c	=	2Not
specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	50,000,	M	=	100,000n	=	5,	c	=	2Date	of	productionGuidelinesm	=	1,000,	M	=	10,000n	=	5,	c	=	2Not	standardizedGuidelinesm	=	10,	M	=	100n	=	5,	c	=	2Not
standardizedGuidelinesNot	detectable	in	25	gn	=	10,	c	=	1Not	standardizedGuidelinesNot	detectable	in	25	gn	=	10,	c	=	0Not	standardizedGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteNorwaySaladContaining	mayonnaiseS.	These	also	are	the	conditions	that	permit	the	highest	survival	of	microorganisms.	coli
ICMSFVegetablesFrozen,	pH	>	4.5E.	As	a	result	of	such	surveys,	FDA	has	recommended	that	state	and	local	agencies	consider	the	adoption	of	microbiological	quality	standards	for	frozen	fish	sticks,	fish	cakes,	and	crab	cakes	(FDA,	1980,	1981).Although	microbiological	quality	standards	are	not	purported	to	be	related	to	safety	and	a	consumer	might
not	perceive	any	effect	on	quality	due	to	the	high	counts,	these	standards	have	been	justified	on	the	basis	that	microbial	levels	are	indicative	of	(1)	the	excellence	of	raw	materials	and	ingredients	used,	(2)	the	degree	of	control	during	processing,	and	(3)	the	conditions	of	distribution	and	storage	(FDA,	1972).	perfringens	IrelandDried	fruit	and
vegetablesE.	They	can	also	be	used	to	assess	the	utility	of	a	food	or	food	ingredient	for	a	specific	purpose;	for	example,	canners	of	fruit	products	must	limit	the	number	of	heat-resistant	ascospores	of	Byssochlamys	fulva	in	ingredients	such	as	fruit	juice	concentrates	and	tapioca	starch.Industry	quality	control/assurance	departments	may	use
microbiological	criteria	to	monitor	the	potential	shelf-life	of	perishable	foods.	parahaemolyticus	IsraelVegetablesCannedPathogenic	bacteriaNorwayVegetablesFreshSalmonella	spp.SpainVegetablesAerobic	mesophilic	microorganismsSpainVegetablesColiformsSpainVegetablesE.	The	former	were	more	tender	and	thus	more	subject	to	bruising	with	the
release	of	microbial	growth-promoting	juices.	coli	New	ZealandSeedsCulturedSalmonella	spp.FranceSemi-preservesPasteurizedS.	aureus	SpainFrozen	fruitsYeastsIsraelFrozen	vegetablesAerobic	plate	countIsraelFrozen	vegetablesColiformsIsraelFrozen	vegetablesMoldsIsraelFrozen	vegetablesSalmonella	spp.IsraelFrozen	vegetablesStreptococcus
faecalis	SpainFrozen	vegetablesAerobic	mesophilic	microorganismsSpainFrozen	vegetablesAnaerobic	sulphite-reducing	bacteriaSpainFrozen	vegetablesColiformsSpainFrozen	vegetablesE.	(Although	potpies	have	been	involved	in	outbreaks	of	botulism,	standards	related	to	the	presence	of	Clostridium	botulinum	spores	in	the	frozen	product	would	be
highly	impractical	since	in	each	outbreak,	illness	was	caused	by	extreme	abuse	of	the	food	by	the	consumer.)	Currently	existing	"implied"	microbiological	standards	for	foods	should	also	be	considered	(see	Chapter	1,	page	52	note	3).A	criticism	of	standards	based	on	fixed	numbers	of	nonpathogenic	microorganisms	is	that	they	can	result	in	the	recall
or	downgrading	of	significant	quantities	of	what	otherwise	may	be	wholesome	food.	Its	primary	mission	is	to	provide	science-based	recommendations	that	assist	in	the	management	of	microbiological	hazards	in	food	production	and	consumption.	2.	Their	Significance	and	Methods	of	Enumeration	,	2nd	ed.	These	documents	encompass:	Microbiological
Criteria:	Specifications	that	outline	the	acceptable	levels	of	specific	microorganisms	in	various	food	products.	A	common	means	for	reducing	the	number	of	viable	microorganisms	on	a	food	is	to	expose	it	to	sprays	or	flumes	containing	relatively	high	concentrations	of	chlorine.	Failure	to	comply	with	it	constitutes	violation	of	the	law,	ordinance,	or
regulation	and	will	be	subject	to	the	enforcement	policy	of	the	regulatory	agency	having	jurisdiction.A	microbiological	guideline	is	a	criterion	that	often	is	used	by	the	food	industry	or	a	regulatory	agency	to	monitor	a	manufacturing	process.	aureus	SwedenSaladVegetableS.	aureus	FranceVegetablesAnd	preparations,	ready-to-eatB.	cereus	New
ZealandHerbsC.	At	present	it	is	not	known	whether	these	different	chloro-organic	compounds	are	completely	innocuous.	Enhancing	Consumer	Safety	With	foodborne	illnesses	continuing	to	pose	a	significant	public	health	challenge,	the	ICMSF's	guidelines	help	businesses	implement	effective	safety	measures.	Food	that	does	not	meet	the	criterion
must	be	subjected	to	some	action	(see	Chapter	7).	Assuming	identical	storage	conditions,	a	perishable	food	with	a	low	number	of	spoilage	microorganisms	will	have	a	longer	shelf-life	than	the	same	product	with	larger	numbers	of	such	organisms.	Most	important,	the	standard	must	attain	its	stated	objective,	namely	the	elimination	or	reduction	of
foodborne	disease.	A	meaningful	discussion	on	the	use	of	microbiological	criteria	for	foods	and	food	ingredients	requires	a	precise	description	of	terms	used	when	applying	microbiological	limits	to	foods.	aureus	NorwayVegetable	saladsRaw,	without
mayonnaiseColiformsCubaVegetablesDriedColiformsCubaVegetablesDriedMoldsCubaVegetablesCannedSterility	testCubaVegetablesDriedYeastsFranceVegetablesRaw,	ready-to-eatS.	A	standard	is	a	mandatory	criterion.	The	limits	for	thermophilic	spores	in	sugar	and	starches	to	be	used	in	canning	are	an	example	of	this	application	(National	Canners
Association,	1968).In	recent	years	microbiological	quality	standards	have	been	proposed	for	various	foods	under	Section	401	of	the	Food,	Drug	and	Cosmetic	Act	(U.S.	Congress,	1938),	which	authorizes	the	establishment	of	standards	of	identity	and	quality	(see	Chapter	8).	aureus	enterotoxicSpainMarzipanYeastsSpainNougatS.	Before	this	can	be
done,	a	relationship	between	the	microbiology	of	the	food	and	the	factory	conditions	would	have	to	be	established,	usually	for	each	product	and	process	under	consideration.There	is	a	use	for	published	guidelines	such	as	those	offered	for	finished	products	at	ports	of	entry	by	the	International	Commission	on	Microbiological	Specifications	for	Foods
(ICMSF,	1985)	and	in	certain	Codex	Codes	of	Hygienic	Practice	(see	below).	cereus	NorwaySaladContaining	mayonnaiseColiformsNorwaySaladContaining	mayonnaiseL.	By	providing	a	basis	for	regulatory	bodies,	ICMSF	plays	a	crucial	role	in	shaping	national	food	safety	policies.	coli	O157	and	other	VTECIrelandVegetablesAnd	vegetable	meals,
cookedL.	parahaemolyticus	IsraelDried	plumsAerobic	plate	countNumerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	StatusSatisfactory:	<	10,	borderline:	10	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable:	10,000Not
specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,
unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelinesSatisfactory:	not	detectable	in	25	g,:	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	10,000,	unacceptable:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	20,
borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelines100,000M	=	value	of	standard,	n	=	1,	c	=	0Not
specifiedMandatoryCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIsraelDried	plumsColiformsIsraelDried	plumsMoldsIsraelDried	plumsSalmonella	spp.IsraelDried	vegetablesAerobic	plate	countIsraelDried	vegetablesColiformsIsraelDried	vegetablesColiformsIsraelDried	vegetablesMoldsIsraelDried	vegetablesSalmonella
spp.IsraelDried	vegetablesIncluding	onion	and	garlicColiformsIsraelDried	vegetablesIncluding	onion	and	garlicEnterococciIsraelDried	vegetablesIncluding	onion	and	garlicE.	aureus	SpainMarzipanS.	coli	SpainHoneyMoldsSpainHoneyPathogenic	bacteriaSpainHoneyToxins,	microbialSpainHoneySalmonella	spp.SpainHoneyShigella	spp.IsraelKetchup
and	tomato	productsMoldsIsraelMarzipanMoldsSpainMarzipanEnterobacteriaceae	SpainMarzipanE.	aureus	NetherlandsRice	and	rice	productsPrepared,	to	be	heated	by	consumer	after	saleS.	monocytogenes)IrelandDried	fruit	and	vegetablesSalmonella	sppIrelandDried	fruit	and	vegetablesS.	1986.	3.	cereus	New	ZealandReady-to-eatAll	components
cooked	in	manufacturing	processCampylobacter	New	ZealandReady-to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)Campylobacter	New	ZealandReady-to-eatAll	components	cooked	in	manufacturing	processC.	faecalis	IsraelSaladMade	from	vegetable	materialsAerobic	plate	countIsraelSaladMade	from	vegetable
materialsClostridium	spp.IsraelSaladMade	from	vegetable	materialsColiformsIsraelSaladMade	from	vegetable	materialsMoldsIsraelSaladMade	from	vegetable	materialsSalmonella	spp.IsraelSaladMade	from	vegetable	materialsS.	coli	SpainPreservesSalted,	smoked,	nonpasteurizedE.	Ottawa:	Government	of	Canada.	Objectives	and	Functions	of	ICMSF
The	ICMSF	aims	to	serve	as	a	global	reference	for	microbiological	criteria,	providing	essential	support	to	food	industry	stakeholders,	including	manufacturers,	regulators,	and	public	health	officials.	aureus	CanadaColeslawReady-to-eat	with	shelf	life	>	10	daysL.	The	absence	of	viable	staphylococci	in	cheese,	for	example,	does	not	guarantee	the
absence	of	staphylococcal	enterotoxin.	coli	Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Status100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in
20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory1,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory10,000	(if	E.	A	frozen	food,	for	example,	might	be	processed	under	conditions	of	sanitation	that	a	discriminating	person	would	find	objectionable.
Establishing	Standards	ICMSF	provides	a	framework	for	setting	microbiological	standards	that	resonate	internationally.	monocytogenes	IrelandRiceAerobic	microorganisms	at	30°CNumerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Statusm	=	0
per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelines<	100n	=	5Manufacturing	levelAllow	sale<
100n	=	5Manufacturing	levelRecall	or	stop	saleSatisfactory:	<	100,000Not	specifiedRetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIrelandRiceAerobic	microorganisms	at	30°CIrelandRiceAerobic	microorganisms	at	30°CIrelandRiceB.	aureus	IsraelSaladMade	from	vegetable	materials	with	chili	pepperAerobic
plate	countIsraelSaladMade	from	vegetable	materials	with	chili	pepperClostridium	spp.IsraelSaladMade	from	vegetable	materials	with	chili	pepperColiformsIsraelSaladMade	from	vegetable	materials	with	chili	pepperMoldsIsraelSaladMade	from	vegetable	materials	with	chili	pepperSalmonella	spp.IsraelSaladMade	from	vegetable	materials	with	chili
pepperS.	A	microbiological	specification	can	be	either	mandatory	or	advisory.Microbiological	criteria	as	described	above	may	be	used	to	assess:1.the	safety	of	a	food,2.adherence	to	good	manufacturing	practices,3.the	utility	(suitability)	of	a	food	or	ingredient	for	a	particular	purpose,	and4.the	keeping	quality	(shelf-life)	of	certain	perishable
foods.Evaluation	of	the	safety	of	a	food	may	involve	tests	for	the	pathogens	or	toxins	of	concern.	A	service	of	the	National	Library	of	Medicine,	National	Institutes	of	Health.Institute	of	Medicine	(US)	and	National	Research	Council	(US)	Committee	on	the	Review	of	the	Use	of	Scientific	Criteria	and	Performance	Standards	for	Safe	Food.	coli	IsraelDried
vegetablesIncluding	onion	and	garlicMesophilic	spore-forming	bacteriaIsraelDried	vegetablesIncluding	onion	and	garlicMoldsIsraelDried	vegetablesIncluding	onion	and	garlicSalmonella	spp.IsraelDried	vegetablesIncluding	onion	and	garlic	in	soya	productYeastsICMSFFrozen	fruitspH	>	4.5E.	By	disseminating	its	knowledge	and	research	findings,	the
organization	empowers	industry	stakeholders	to	adopt	best	practices	in	food	safety	and	microbiological	control.	perfringens	FranceVegetablesDehydrated/	lyophilizedSalmonella	spp.Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Statusm	=
100,	M	=	1,000n	=	5,	c	=	2Not	standardizedGuidelinesNot	detectable	in	10	gNot	specifiedRetailMandatoryNot	detectable	in	10	gNot	specifiedRetailMandatorym	=	100,	M	=	1,000Not	specifiedPoint	of	production/retailNot	specifiedm	=	100,	M	=	1,000Not	specifiedPoint	of	production/retailNot	specified10Swiss	food	manualSwiss	food
manualTolerance	value	CFU<	1,000Not	specifiedConsumptionMandatory<	10,000Not	specifiedConsumptionMandatoryNot	detectableNot	specifiedConsumptionMandatory<	500Not	specifiedConsumptionMandatorym	=	0n	=	5,	c	=	0Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesNot	detectable	in	1	gTwo	class	planNot
specifiedNot	specified50,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not
specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorym	=	10,	M	=	100Not	specifiedNot	standardizedGuidelines<	100n	=	1Not	specifiedMandatory<	100n	=	1Not	specifiedMandatoryNegativen	=	1Not	specifiedMandatory<	100n	=	1Not	specifiedMandatorym	=	100,	M	=	1,000Not	specifiedNot	specifiedNot	specifiedm	=
1,000,	M	=	10,000100	g:	n	=	5,	c	=	2End	of	shelf	lifeMandatorym	=	100,	M	=	1,000100	g:	n	=	5,	c	=	2End	of	shelf	lifeMandatoryNot	detectable	in	25	gn	=	5,	c	=	0RetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteICMSFVegetablesDriedE.	aureus	IrelandSaladMixed,	preparedV.	P.	aureus	IrelandRiceV.	coli
O157	and	other	verocytotoxin-producing	E.	Washington	(DC):	National	Academies	Press	(US);	2003.	Future	initiatives	may	focus	on:	Adapting	to	New	Technologies:	Incorporating	advances	in	food	processing	and	preservation	methods	into	microbiological	criteria.	In	addition,	the	effect	of	certain	levels	and/or	types	of	microorganisms	on	perceptible
quality	characteristics	often	differs	from	food	to	food	and	is	also	subject	to	changes	in	environmental	conditions	such	as	temperature	and	gaseous	atmosphere.Lack	of	adherence	to	good	manufacturing	practices	can	often	be	related	to	levels	and	types	of	microorganisms	in	excess	of	those	present	in	a	product	produced	and	held	under	good	conditions.
perfringens	IrelandColeslawE.	Toronto:	University	of	Toronto	Press.	Hence,	they	are	used	to	assess	processing	efficiency	at	critical	control	points	and	conformity	with	Good	Manufacturing	Practices.	coli	Not	detected	in	25	gDetected	in	25	gA–EVibrio	cholerae	Not	detected	in	25	gDetected	in	25	gA–EVibrio	parahaemolyticusd<	2020	to	<	100100	to	<
103	A–EL.	monocytogenes	IrelandDried	fruit	and	vegetablesListeria	spp.	Some	types	of	microorganisms,	because	of	enzyme	systems	acting	upon	the	constituents	of	the	food,	cause	marked	changes	in	perceptible	quality	characteristics	of	a	food	while	others	are	relatively	inert	biochemically	and	thus	produce	little	change.	Examples	of	criteria	broadly
meeting	the	definition	of	microbiological	standards	are	those	applied	to	milk	and	shellfish	(US-DHEW,	1965;	USPHS/FDA,	1978).	Risk	Assessment	Guidelines:	Frameworks	that	assist	food	businesses	in	evaluating	and	managing	microbiological	risks	associated	with	their	products.	In	addition,	a	Codex	microbiological	standard	"should,	whenever
possible,	contain	limits	only	for	pathogenic	microorganisms	of	public	health	significance	in	the	food	concerned,	although	limits	for	nonpathogenic	microorganisms	may	be	necessary"	(Codex	Alimentarius	Commission,	1980).The	term	"specification"	in	the	Codex	"General	Principles"	document	(Codex	Alimentarius	Commission,	1980;	see	also	Appendix
B)	refers	only	to	a	microbiological	end-product	specification	and	is	intended	to	increase	assurance	that	the	provisions	of	hygienic	significance	in	the	code	have	been	met.	coli	SpainVegetablesMoldsSpainVegetablesSalmonella	spp.SpainVegetablesYeastsSwedenVegetablesSalmonella	spp.IsraelVegetables	and	fruitsFreshColiformsIsraelVegetables	and
fruitsFreshColiforms	faecalIsraelVegetables	and	fruitsFreshE.	4.	12.	parahaemolyticus	IsraelSaladTehina	typeAerobic	plate	countIsraelSaladTehina	typeColiformsIsraelSaladTehina	typeMoldsIsraelSaladTehina	typeSalmonella	spp.IsraelSaladTehina	typeS.	perfringens	IrelandVegetablesAnd	vegetable	meals,	cookedE.	perfringens	IrelandRiceE.	By
utilizing	these	guidelines,	organizations	can	establish	robust	QA	protocols	that	ensure	consistent	product	quality	while	meeting	safety	benchmarks.	Encouragement	of	Research:	The	organization	promotes	ongoing	research	in	food	microbiology	to	adapt	to	emerging	challenges	in	the	food	industry.	Commodities	with	pH	4.5	or	less	are	not	likely	to
represent	a	major	hazard	and	criteria	are	not	recommended.gIn	the	absence	of	systematic	data	m	values	are	estimates.hSee	also	ISO	6579	(1981).SOURCE:	ICMSF	(1986).View	in	own	windowFood	CategoryMethod	or	EquivalentGuidelineNature	of	ConcernSampling	Parametersan	c	m	M	Sprouted	Seeds	(e.g.	alfalfa	and	bean	sprouts)MFHPB-19Fecal
coliformsSanitation52103	105	MFHPB-19Escherichia	coli	Health	2b52102	103	MFHPB-20Salmonella	Health	2c500—an	=	Number	of	samples	taken,	c	=	maximum	number	of	samples	out	of	n	that	may	exceed	the	value	set	for	m,	m	=	analytical	value	that	differentiates	good	quality	from	marginally	acceptable	quality,	M	=	analytical	value	that
differentiates	marginally	acceptable	quality	from	unacceptable	quality.bThis	becomes	a	Health	1	concern	if	verotoxin-producing	strains	are	found.cThis	becomes	a	Health	1	concern	if	targeted	or	distributed	to	a	sensitive	population,	such	as	children	less	than	five	years	of	age,	the	elderly,	or	immunoc	compromised	individuals.SOURCE:	HPFB
(2003).View	in	own	windowFoodMicroorganismnaCbmcMdCultured	seeds	and	grains	(bean	sprouts,	etc.)Salmonella/25	g500—an	=	Number	of	samples	taken.bc	=	Maximum	number	of	samples	out	of	n	that	may	exceed	the	value	set	for	m.cm	=	Analytical	value	that	differentiates	good	quality	from	marginally	acceptable	quality.dM	=	Analytical	value
that	differentiates	marginally	acceptable	quality	from	unacceptable	quality.SOURCE:	Food	Standards	Australia	New	Zealand	(2003).View	in	own	windowCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteCanadaApple	juiceUnpasteurizedEscherichia	coli	CanadaApple	juiceUnpasteurizedE.	coli	IrelandVegetablesAnd	vegetable
meals,	cookedE.	Key	Publications	and	Resources	ICMSF	has	produced	several	key	publications	that	are	widely	regarded	as	essential	resources	in	the	field	of	food	microbiology.	They	are	not	mandatory	but	permit	judgments	to	be	made	when	limits	are	not	met.The	terms	standard,	guideline,	and	specification	are	widely	used	in	the	United	States	and
other	nations	to	describe	microbiological	criteria	for	foods.	In	practice,	products	with	unacceptable	shelf-life	will	soon	be	recognized	and	rejected	by	customers	in	the	market	place.	coli	IrelandColeslawE.	As	pointed	out	earlier,	however,	low	counts	do	not	always	reflect	good	manufacturing	practices	because	a	lethal	step	in	the	process	or	significant
die-off	of	microorganisms	during	storage	may	have	occurred.The	relationship	between	good	commercial	practices	and	quality	often	is	a	question	of	aesthetics.	cereus	FranceVegetablesAnd	preparations,	ready-to-eatC.	Palo	Alto,	CA:	ICMSF	Blackwell	Scientific	Publications.	Pp.197–202.	Exclusive	of	discussions	of	safety,	for	the	purpose	of	this	report,
microbiological	aspects	of	quality	include:1.shelf-life,	as	perceived	by	attributes	such	as	flavor	and	appearance;2.adherence	to	good	manufacturing	practices;3.utility	of	a	food.Each	of	these	attributes	is	measurable	to	some	extent	microbiologically;	the	decisive	question,	however,	is	to	what	extent.	subtilis	groupIrelandSaladMixed,
preparedCampylobacter	IrelandSaladMixed,	preparedC.	perfringens	IrelandSaladMixed,	preparedE.	aureus	SpainPreservesSalted,	smoked,	nonpasteurizedS.	Here	a	given	lot	is	not	automatically	rejected	when	standard	plate	counts	or	numbers	of	coliforms	exceed	the	prescribed	limit,	but	penalty	provisions,	which	can	include	suspension	of	the	permit
to	process	milk,	may	be	instituted	on	repeated	violations,	e.g.,	when	three	out	of	five	of	the	last	analyses	within	a	specified	period	of	time	exceed	the	standard.	monocytogens)IrelandRiceSalmonella	spp.Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of
ApplicationLegal	StatusBorderline:	100,000	to	<	1,000,000Not	specifiedRetailGuidelinesUnsatisfactory:	1,000,000Not	specifiedRetailGuidelinesSatisfactory:	<	100,	borderline:	1,000	to	<	10,000,	unsatisfactory:	10,000	to	<	100,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25
gNot	specifiedRetailGuidelinesSatisfactory:	<	10,	borderline:	10	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,
unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelinesSatisfactory:	not	detectable	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	10,000,	unacceptable:	10,000Not
specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIrelandRiceS.	The	criterion	must	accomplish	its	objective,	i.e.,	adequately	measure	the	contaminants	of	concern,	be	technically	attainable	under	commercial
conditions	by	Good	Manufacturing	Practices,	and	be	administratively	feasible.	The	critical	control	points	in	the	HACCP	approach	(see	Chapter	10)	must	be	identified	and	the	microbiology	of	the	food	at	different	stages	of	processing	must	be	determined.	coli	(VTEC)IrelandColeslawL.	Quality	of	a	food	as	perceived	by	the	consumer	can	be	described	as	a
value	related	to	flavor,	color,	and	texture.	Below	are	some	key	areas	where	ICMSF’s	influence	is	evident:	1.	Scientific	Criteria	to	Ensure	Safe	Food.	Future	Directions	As	the	food	industry	continues	to	evolve,	the	ICMSF	is	poised	to	address	emerging	challenges	posed	by	globalization,	technological	advancements,	and	shifting	consumer	demands.
subtilis	groupIrelandDried	fruit	and	vegetablesCampylobacter	Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	StatusSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:
20	to	<	100,	unsatisfactory	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelines100,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory10	M	=	value	of
standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorySatisfactory:	<	100,000Not	specifiedRetailGuidelinesBorderline:	100,000	to	<	1,000,000Not	specifiedRetailGuidelinesUnsatisfactory:	1,000,000Not
specifiedRetailGuidelinesSatisfactory:	<	100,	borderline:	1,000	to	<	10,000,	unsatisfactory:	10,000	to	<	100,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIrelandDried	fruit
and	vegetablesC.	monocytogenes	with	refrigerated	shelf-life	<	10	days	and	all	ready-to-eat	foods	not	supporting	growth,	produced	under	no	or	inadequate	GMPL.	aureus	SwitzerlandSaladReady-to-eat,	prepared	leaf-salads	without	sauceE.	The	differences	noted	below	stem	from	this	fact.A	Codex	microbiological	criterion	is	mandatory	when	contained
in	a	Codex	Alimentarius	Standard.	ICMSF	(International	Commission	on	Microbiological	Specifications	for	Food).	subtilis	groupIrelandVegetablesAnd	vegetable	meals,	cookedCampylobacter	IrelandVegetablesAnd	vegetable	meals,	cookedC.	aureus	SpainPreservesSalted,	nonpasteurized,	with	or	without	oilS.	The	following	definitions	of	these	terms	are
recommended	by	the	subcommittee	for	application	by	the	food	industry	and	governmental	agencies	in	the	United	States	and	will	be	used	throughout	this	report.A	microbiological	standard	is	a	microbiological	criterion	that	is	a	part	of	a	law,	ordinance,	or	administrative	regulation.	aureus	IrelandDried	fruit	and	vegetablesV.	Codex	microbiological
criteria,	however,	are	tied	closely	to	Codex	codes	of	hygienic	practice	and	Codex	concerns	are	with	international	commerce,	while	the	mission	of	this	subcommittee	is	to	address	the	needs	of	governmental	agencies	and	the	food	industry	within	the	United	States.	coli	O157	and	other	VTECIrelandRiceL.	Although	there	is	now	an	awareness	that	certain
molds	produce	mycotoxins,	the	mold	count	standards	(Defect	Action	Levels)	were	not	established	to	reduce	a	health	hazard.Criteria	often	are	used	for	making	decisions	related	to	the	acceptability	of	products	since	they	may	measure	adherence	to	Good	Manufacturing	Practices.	Furthermore,	relationships	among	common	microbiological	parameters
such	as	total	counts	and	coliform	counts,	and	the	shelf-life	of	a	food	are	inexact.	aureus	IsraelSesame	tahinaRaw	materialAerobic	plate	countIsraelSesame	tahinaRaw	materialColiformsIsraelSesame	tahinaRaw	materialMesophilic	spore-forming	bacteriaIsraelSesame	tahinaRaw	materialMoldsIsraelSesame	tahinaRaw	materialSalmonella
spp.IsraelSesame	tahinaRaw	materialS.	Such	results	are	of	retrospective	value:	while	they	do	not	extend	the	shelf-life	of	the	lot	that	was	analyzed,	they	do	alert	the	processor	to	problems	that	must	be	corrected	in	order	to	achieve	satisfactory	preservation	of	future	production.A	microbiological	criterion	for	a	food	or	food	ingredient	should	be
established	and	implemented	in	the	United	States	only	when	there	is	a	need	for	it	and	when	it	can	be	shown	to	be	effective	and	practical.	Guidelines	may	be	mandatory,	however,	in	the	sense	that	food	company	management	and	regulatory	agencies	may	demand	that	the	conditions	responsible	for	persistent	microbiological	deficiencies	be	corrected
without	delay	(see	Chapter	7).A	microbiological	specification	is	a	microbiological	criterion	that	is	used	as	a	purchase	requirement	whereby	conformance	with	it	becomes	a	condition	of	purchase	between	buyer	and	vendor	of	a	food	or	ingredient.	A	specification	defines	the	limits	of	acceptable	and	unacceptable	conditions	(from	a	microbiological	…
Microbiological	testing	must	be	used	to	validate	and	monitor	processes,	verify	CCPs	identified	through	HACCP,	and	provide	for	due	diligence.	View	in	own	windowMicrobiological	Quality	(cfu/g	unless	otherwise	stated)Food	CategoryaCriterionSatisfactoryAcceptableUnsatisfactoryUnacceptable/	Potentially	HazardousAerobic	colony	countA30°C/48	h<
103	103	to	<	104	≥	104	N/AbB<	104	104	to	<	105	≥	105	N/AC<	105	105	to	<	106	≥	106	N/AD<	106	106	to	<	107	≥	107	N/AEN/AN/AN/AN/AIndicator	organismscA–EEnterobacteriaceae	<	100100	to	<	104	≥	104	N/AA–EEscherichia	coli	(total)<	2020	to	<	100≥	100N/AA–EListeria	spp.	coli	SpainFrozen	vegetablesMoldsSpainFrozen
vegetablesPsychrotrophic	countSpainFrozen	vegetablesSalmonella	spp.SpainFrozen	vegetablesShigella	spp.SpainFrozen	vegetablesS.	coli	SpainPreservesSalted,	nonpasteurized,	with	or	without	oilE.	aureus	IsraelSaladMade	from	vegetable	materialsS.	While	such	treatments	improve	microbiological	quality,	other	quality	attributes	may	be	affected
adversely	since	chlorine	reacts	with	numerous	food	constituents	such	as	amino	acids,	lipids,	and	chlorophyll.	monocytogenes	IrelandColeslawB.	It	also	includes	imperceptible	traits	such	as	nutritional	and	aesthetic	values	and	safety.	monocytogenes	<	2020	to	<	100N/AA–EStaphylococcus	aureus	<	2020	to	<	100100	to	<	104	A–EClostridium
perfringens	<	2020	to	<	100100	to	<	104	A–EBacillus	cereus	and	other	pathogenic	Bacillus	spp.<	103	103	to	<	104	104	to	<	106	aCategory	A	includes	beefburgers,	meat	pies,	pork	pies,	sausage	rolls,	scotch	eggs,	raw	pickled	fish,	mousse/desserts;	Category	B	includes	meat	meals,	poultry,	cakes	and	pastries	(without	dairy	cream),	quiche,
mayonnaise,	dressings,	vegetables,	ice	cream,	ready-to-eat	meals;	Category	C	includes	sliced	beef,	sliced	pork,sliced	poultry,	crustraceans,	fish,	cakes	and	pastries	(with	dairy	cream),	dried	fruits	and	vegetables,	rice;	Category	D	includes	sliced	ham,	mollusks	and	other	shellfish,	prepared	mixed	salads;	Category	E	includes	raw	ham,	smoked	sausages,
cheesecake,	fermented	foods,	fresh	fruits	and	vegetables,	cheese,	yogurt.bcOn	occasion	some	strains	may	be	pathogenic.dRelevant	to	seafood	only.SOURCE:	FSAI	(2001).View	in	own	windowLimit	per	GramProductTestMethod	ReferenceaCasePlannbccmdMeFrozen	fruits	and	vegetables	(pH	>	4.5)fEscherichia	coli	126/1315352102g103	Dried
vegetablesE.	Several	factors	should	be	considered	before	a	microbiological	standard	is	established.	coli	IrelandSaladMixed,	preparedE.	cereus	SpainCerealsFlakesE.	Facilitating	Training	and	Education	The	ICMSF	also	contributes	to	the	education	and	training	of	food	industry	professionals.	For	this	report,	a	microbiological	criterion	will	stipulate	that
a	type	of	microorganism,	group	of	microorganisms,	or	toxin	produced	by	a	microorganism	must	either	not	be	present	at	all,	be	present	in	only	a	limited	number	of	samples,	or	be	present	as	less	than	a	specified	number	or	amount	in	a	given	quantity	of	a	food	or	food	ingredient.A	microbiological	criterion	should	include	the	following:1.a	statement
describing	the	identity	of	the	food	or	food	ingredient,2.a	statement	of	the	contaminant	of	concern,	i.e.,	the	microorganism	or	group	of	microorganisms	and/or	its	toxin	or	other	agent,3.the	analytical	method	to	be	used	for	the	detection,	enumeration,	or	quantification	of	the	contaminant	of	concern,4.the	sampling	plan	(see	Chapter	6),	and5.the
microbiological	limits	considered	appropriate	to	the	food	and	commensurate	with	the	sampling	plan	used.A	mandatory	limit	is	one	that	the	food	cannot	exceed.	subtilis	groupIrelandColeslawCampylobacter	IrelandColeslawC.	coli	IrelandVegetablesAnd	vegetable	meals,	cookedAerobic	microorganisms	at	30°CIrelandVegetablesAnd	vegetable	meals,
cookedAerobic	microorganisms	at	30°CIrelandVegetablesAnd	vegetable	meals,	cookedAerobic	microorganisms	at	30°CIrelandVegetablesAnd	vegetable	meals,	cookedB.	General	Guidance	for	Detection	of	Salmonella.	While	these	conditions	would	be	reflected	in	the	microbiology	of	the	food,	the	usual	quality	attributes	of	nutritional	value,	flavor,
texture,	color,	safety,	and	shelf-life	might	not	be	altered.Microbiological	criteria	can	be	useful	to	determine	the	utility	of	a	food	or	ingredient.	Regulatory	agency	or	industry	use	of	microbiological	criteria	to	grade	foods	for	shelf-life	often	is	an	impractical	task	because	of	variable	conditions	during	storage.	(total)<	2020	to	<	100≥	100N/APathogensA–
ESalmonella	spp.Not	detected	in	25	gDetected	in	25	gA–ECampylobacter	spp.Not	detected	in	25	gDetected	in	25	gA–EE.	No	data	were	published	that	showed	a	correlation	between	organoleptic	quality	of	the	foods	and	the	levels	of	microorganisms,	and	since	the	samples	were	collected	from	retail	markets,	the	microbiological	findings	could	not	be
related	to	the	quality	of	the	raw	product	or	processing	conditions.	1978.	monocytogenes	IrelandColeslawListeria	spp.	aureus	IrelandColeslawVibrio	parahaemolyticus	IsraelDatesAerobic	plate	countIsraelDatesColiformsIsraelDatesMoldsIsraelDatesSalmonella	spp.IrelandDried	fruit	and	vegetablesAerobic	microorganisms	at	30°CIrelandDried	fruit	and
vegetablesAerobic	microorganisms	at	30°CIrelandDried	fruit	and	vegetablesAerobic	microorganisms	at	30°CIrelandDried	fruit	and	vegetablesB.	This	system	affords	the	correction	of	undesirable	conditions	with	minimal	loss	of	food,	and	thus	with	minimal	cost	to	the	consumer.Microbiological	guidelines	are	used	by	food	processors	to	monitor	the
microbiological	condition	of	raw	products,	of	a	food	at	critical	control	points	during	processing,	of	process	equipment	surfaces,	and	of	the	finished	product.	1981.	The	use	of	poor	quality	materials,	careless	handling,	or	insanitation	may	result	in	a	higher	bacterial	count	in	the	finished	product.	As	the	organization	continues	to	evolve,	its	contributions
will	remain	essential	in	addressing	the	dynamic	challenges	of	the	food	industry.	coli	O157	and	other	VTECIrelandSaladMixed,	preparedL.	When	based	on	good	manufacturing	practices,	statistically	valid	data,	or	appropriate	experience,	such	guidelines	permit	the	processor	and	others	to	assess	the	conditions	under	which	certain	foods	have	been
processed	and	stored.Microbiological	specifications	are	used	in	the	United	States	to	determine	the	acceptability	of	a	raw	material	or	finished	product	in	a	contractual	agreement	between	two	parties	(buyer	and	vendor).	Because	controversy	exists	about	the	application	of	microbiological	criteria	as	quality	standards	of	foods,	attributes	of	quality
amenable	to	measurement	by	microbiological	criteria	also	are	examined.A	criterion	is	a	yardstick	on	which	a	judgment	or	decision	can	be	made.	One	means	of	minimizing	this	would	be	the	approach	used	in	the	Grade	A	Pasteurized	Milk	Ordinance	(USPHS/FDA,	1978).	There	are	additional	factors	that	should	be	considered	before	the	need	for	a
specific	microbiological	criterion	can	be	established.	For	example,	ground	beef	is	likely	to	yield	a	high	APC,	but	this	may	merely	reflect	the	growth	of	harmless	psychrotrophic	bacteria	during	refrigerated	storage.The	relationship	between	the	microbiology	of	a	food	and	adherence	to	good	manufacturing	practices	must	be	established	by	conducting
repeated	surveys	of	processing	lines	to	obtain	statistically	valid	data.	coli	O157	and	other	VTECIrelandDried	fruit	and	vegetablesL.	perfringens	New	ZealandReady-to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)C.	coli	SpainCanned	raw	vegetablesListeria	monocytogenes	SpainCanned	raw	vegetablesSalmonella
spp.ICMSFaCereal	productsFrozen	and	driedSalmonella	spp.ICMSFCereal	productsFrozen	and	driedS.	(not	L.	Good-quality	frozen	peas	were	found	to	yield	APC	figures	approximately	20-fold	higher	than	the	poor	quality,	overmature	product	(Pederson,	1947).	Specifications	are	used	by	governmental	agencies	to	assess	microbiological	acceptability	of
foods	purchased	for	use	in	government	programs.	Products	with	small	numbers	of	spoilage	microorganisms	are	more	likely	to	have	a	longer	shelf-life	than	are	those	with	larger	numbers.	Alternatively,	it	may	involve	tests	for	indicator	organisms,	where	a	relationship	has	been	shown	between	the	occurrence	of	the	indicator	organism	and	the	safety	of
the	food.	Standards	and	Guidelines	for	the	Microbiological	Safety	of	Food:	An	Interpretive	Summary.	Guidelines	function	as	alert	mechanisms	to	signal	whether	microbiological	conditions	prevailing	at	critical	control	points	or	in	the	finished	product	are	within	the	normal	range.	cereus	New	ZealandReady-to-eatSome	components	not	cooked	in
manufacturing	process	(e.g.,	sandwiches)B.	monocytogenes	IrelandRiceListeria	spp.	In	addition,	the	purposes	and	needs	for	microbiological	criteria	for	foods	and	food	ingredients	in	the	United	States	are	examined.	All	rights	reserved.Bookshelf	ID:	NBK2215666	Considerations	for	establishing	microbiological	specifications.	The	ICMSF	sampling	plans
and	recommended	microbiological	limits	for	vegetables,	fruits,	nuts	and	yeast	3.	aureus	IrelandVegetablesAnd	vegetable	meals,	cookedV.	aureus,	enterotoxicSwedenSaladContaining	mayonnaiseSalmonella	spp.SwedenSaladVegetableSalmonella	spp.SwedenSaladContaining	mayonnaiseS.	aureus	enterotoxicNorwayNutsShelled,	almonds
etc.Salmonella	spp.ICMSFPeanut	butters	and	other	nut	buttersSalmonella	spp.ICMSFPeanut	butters	and	other	nut	butters	used	in	high	moisture	foodSalmonella	spp.SpainPreservesSalted,	pasteurizedAerobic	mesophilic	microorganismsNumerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in
Original	PublicationcPoint	of	ApplicationLegal	Status<	100n	=	1Not	specifiedMandatoryCommercially	sterilen	=	1Not	specifiedMandatoryCommercially	sterilen	=	1Not	specifiedMandatorym	=	0n	=	5,	c	=	0Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	500,000,M	=	5,000,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=
1,000,	M	=	10,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	10,	M	=	100n	=	5,	c	=	2Not	specifiedGuidelinesm	=	0	per	25	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelines10,000Not	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedNot
specifiedMandatoryNot	detectableNot	specifiedNot	specifiedMandatory100Not	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedNot	specifiedMandatoryNot	detectable	in	25	gNot	specifiedNot	specifiedMandatoryNot	detectable	in	25	gNot	specifiedNot	specifiedMandatoryLess	than	25%
of	field	containing	moldsM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100Not	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedNot	specifiedMandatory1,000Not	specifiedNot	specifiedMandatoryNot	detectable	in	25	gNot	specifiedNot	specifiedMandatoryNot
detectable	in	25	gNot	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedRetail/productionNot	specified1,000Not	specifiedNot	specifiedMandatoryNot	detectableNot	specifiedRetail/productionNot	specifiedm	=	0,	M	=	0Not	specifiedNot	standardizedGuidelinesm	=	0n	=	10,	c	=	0Port	of
entryGuidelinesm	=	0n	=	20,	c	=	0Port	of	entryGuidelines10,000Not	specifiedNot	specifiedRecommendationCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteSpainPreservesSalted,	nonpasteurized,	with	or	without	oilAerobic	mesophilic	microorganismsSpainPreservesSalted,	smoked,	nonpasteurizedAerobic	mesophilic
microorganismsSpainPreservesSalted,	pasteurizedClostridium	spp.,	sulphite	reducingSpainPreservesSalted,	nonpasteurized,	with	or	without	oilClostridium	spp.,	sulphite	reducingSpainPreservesSalted,	smoked,	nonpasteurizedClostridium	spp.	subtilis	groupIrelandRiceCampylobacter	IrelandRiceC.	NCBI	Bookshelf.	In:	Microorganisms	in	Foods	2,
Sampling	for	Microbial	Analysis:	Principles	and	Specific	Applications,	2nd	ed.	ICMSF.	Promotion	of	Food	Safety:	By	providing	clear	specifications	and	recommendations,	ICMSF	enhances	food	safety	and	helps	prevent	foodborne	illnesses.	coli	New	ZealandReady-to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)Coliforms
faecalNumerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Status100,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not
specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorym	=	10,000,	M	=	100,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	100,000,	M	=	500,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	0	per	10
gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	0	per	10	gn	=	5,	c	=	0Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Not	specifiedGuidelinesm	=	0n	=	5,	c	=	0Not	specifiedGuidelinesm	=	10,	M	=	100n	=	5,	c	=	2Not	specifiedGuidelinesCountryFood	CommodityOther
InformationMicroorganisms	or	MetaboliteNew	ZealandReady-to-eatAll	components	cooked	in	manufacturing	processL.	coli	SpainPreservesSalted,	pasteurizedSalmonella	spp.SpainPreservesSalted,	nonpasteurized,	with	or	without	oilSalmonella	spp.SpainPreservesSalted,	smoked,	nonpasteurizedSalmonella	sppSpainPreservesSalted,
pasteurizedShigella	spp.SpainPreservesSalted,	nonpasteurized	with	or	without	oilShigella	spp.SpainPreservesSalted,	smoked,	nonpasteurizedShigella	spp.SpainPreservesSalted,	pasteurizedS.	Washington,	DC:	ISO.Copyright	2003	by	the	National	Academy	of	Sciences.	aureus	Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not
specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	StatusSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not
detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelines1,000,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory1,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20
gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory<	50M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,
c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory50M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIsraelSaladMade	from	vegetable	materials	with	chili	pepperS.	coli	126/1315352102g103	Coconut
(dessicated)Salmonella	160hGrowth	not	anticipated1121000—Growth	anticipated1222000—YeastSalmonella	160h1222000—aRefers	to	page	number	in	ICMSF	(1978)	where	methods	are	described.	monocytogenes)Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint
of	ApplicationLegal	Statusm	=	100,	M	=	1,000n	=	5,	c	=	2Port	of	entryGuidelinesm	=	100,	M	=	1,000n	=	5,	c	=	2Port	of	entryGuidelinesSatisfactory:	<	10,000Not	specifiedRetailGuidelinesBorderline:	10,000	to	<	100,000Not	specifiedRetailGuidelinesUnsatisfactory:	100,000Not	specifiedRetailGuidelinesSatisfactory:	<	100,	borderline:	1,000	to	<
10,000,	unsatisfactory:	10,000	to	<	100,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	10,	borderline:	10	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:
20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not
specifiedRetailGuidelinesSatisfactory:	not	detectable	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	10,000,	unacceptable:	10,000Not	specifiedRetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIrelandVegetablesAnd	vegetable	meals,	cookedSalmonella	spp.IrelandVegetablesAnd	vegetable
meals,	cookedS.	The	purpose	of	these	criteria	is	to	protect	the	consumer's	health.The	Howard	mold	count	limits	as	applied	to	tomato	and	certain	fruit	products	are	standards	that	were	designed	to	minimize	the	amount	of	decayed	raw	produce	that	might	be	introduced	into	such	foods.	This	appears	to	be	true	only	with	some	foods	processed	under
certain	conditions.	Use	analytical	unit	sizes	recommended	in	the	methods.bn	=	Number	of	samples	taken.cc	=	Maximum	number	of	samples	out	of	n	that	may	exceed	the	value	set	for	m.dm	=	Analytical	value	that	differentiates	good	quality	from	marginally	acceptable	quality.eM	=	Analytical	value	that	differentiates	marginally	acceptable	quality	from
unacceptable	quality.fpH	measured	at	the	time	of	sampling.	coli	IrelandDried	fruit	and	vegetablesE.	coli	New	ZealandGrainsCulturedSalmonella	spp.New	ZealandHerbsAerobic	microorganisms	at	35°CNew	ZealandHerbsB.	monocytogenes	New	ZealandReady-to-eatAll	components	cooked	in	manufacturing	processSalmonella	spp.New	ZealandReady-
to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)Salmonella	spp.New	ZealandReady-to-eatAll	components	cooked	in	manufacturing	processStaphylococcus,	coagulase	positiveNew	ZealandReady-to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)Staphylococcus,	coagulase
positiveCanadaReady-to-eat	foodsSupporting	growth	of	Listeria	monocytogenes	with	refrigerated	shelf-life	<	10	days	and	all	ready-to-eat	foods	not	supporting	growth,	produced	under	Good	Manufacturing	Practices	(GMP)L.	monocytogenes	IrelandVegetablesAnd	vegetable	meals,	cookedListeria	spp.	aureus	SpainFrozen	vegetablesYeastsIsraelFruit
drinkBases	for	preparation	of	heat-treated	or	preserved	productsLactic	acid	bacteriaIsraelFruit	drinkBases	for	preparation	of	frozen	productsMoldsIsraelFruit	drinkBases	for	preparation	of	heat-treated	or	preserved	productsMoldsIsraelFruit	drinkBases	for	preparation	of	frozen	productsYeastsNorwayFruit	iceAerobic	microorganisms	at



30°CNorwayFruit	iceColiformsNorwayFruit	iceMoldsNorwayFruit	iceYeastsNumerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Status100Not	specifiedNot	specifiedRecommendation500,000Not	specifiedNot	specifiedRecommendationNot
detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendation100Not	specifiedNot	specifiedRecommendation100Not	specifiedNot	specifiedRecommendation500,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory500M	=	value	of	standard,	n	=	1,	c	=	0Not
specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory500,000Not	specifiedNot	specifiedRecommendation10Not	specifiedNot	specifiedRecommendation100	to	300Not
specifiedNot	specifiedRecommendation10Not	specifiedNot	specifiedRecommendation100Not	specifiedNot	specifiedRecommendation500,000Not	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendation100Not	specifiedNot
specifiedRecommendation100Not	specifiedNot	specifiedRecommendation10M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory10M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory10M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory1,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorym	=	1,000,	M	=	10,000Not
specifiedNot	standardizedGuidelinesm	=	0,	M	=	10Not	specifiedNot	standardizedGuidelinesm	=	100,	M	=	1,000Not	specifiedNot	standardizedGuidelinesm	=	100,	M	=	1,000Not	specifiedNot	standardizedGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteCubaFruit	juicesRefrigeratedColiformsCubaFruit
juicesCannedCommercially	sterileCubaFruit	nectarsCannedCommercially	sterileNew	ZealandGrainsCulturedE.	monocytogens)Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	StatusNot	detectableNot
specifiedConsumptionMandatorySatisfactory:	<	1,000,000Not	specifiedRetailGuidelinesBorderline:	1,000,000	to	<	10,000,000Not	specifiedRetailGuidelinesUnsatisfactory:	10,000,000Not	specifiedRetailGuidelinesSatisfactory:	<	100,	borderline:	1,000	to	<	10,000,	unsatisfactory:	10,000	to	<	100,000,	unacceptable:	100,000Not
specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	10,	borderline:	10	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially
hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelinesSatisfactory:	not	detectable	in	25	g,	borderline:	<	200
present	in	25	g,	unsatisfactory:	200	to	<	10,000,	unacceptable:	10,000Not	specifiedRetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIrelandSaladMixed,	preparedSalmonella	spp.IrelandSaladMixed,	preparedS.	Indeed,	the	criteria	are	not	obligatory	where	a	…	TABLE	C-3	FAO/WHO	Expert	Consultation	on
Microbiological	Specifications	for	Foods:	Precooked	Frozen	Shrimp	and	Prawns	TABLE	E-2	International	Commission	on	Microbiological	Specifications	for	Foods	(ICMSF)	Sampling	Plans	and	Recommended	Microbiological	Limits	for	Fruits,	Vegetables,	Nuts,	and	Yeast	The	Microbiological	Criteria	Regulation	2073/2005	establishes	microbiological
criteria	for	certain	micro-organisms	and	provides	rules	to	be	complied	with	by	food	business	operators	when...	coli	IrelandRiceE.	parahaemolyticus	NetherlandsRice	and	rice	productsPrepared,	to	be	heated	before	sale/consumptionAerobic	microorganismsNetherlandsRice	and	rice	productsPrepared,	to	be	heated	by	consumer	after	saleAerobic
microorganismsNetherlandsRice	and	rice	productsPrepared,	to	be	heated	before	sale/consumptionPathogenic	microorganismsNetherlandsRice	and	rice	productsPrepared,	to	be	heated	by	consumer	after	salePathogenic	microorganismsNetherlandsRice	and	rice	productsPrepared,	to	be	heated	before	sale/consumptionS.	2003.	By	adhering	to	the
ICMSF’s	recommendations,	food	producers	can	reduce	the	risk	of	contamination,	thereby	protecting	consumers	and	minimizing	the	incidence	of	foodborne	diseases.	ISO	6579.	The	term	quality	as	commonly	applied	to	food	summarizes	in	one	word	its	desirable	characteristics.	Conclusion	The	International	Commission	on	Microbiological	Specifications
for	Foods	(ICMSF)	plays	a	pivotal	role	in	shaping	food	safety	standards	and	practices	globally.	coli	NetherlandsSalad	and	similarEnterobacteriaceae	NetherlandsSalad	and	similarMolds	and	yeastsNetherlandsSalad	and	similarPathogenic	microorganismsNetherlandsSalad	and	similarS.	Global	Collaboration:	ICMSF	collaborates	with	international
organizations,	governments,	and	academia	to	harmonize	microbiological	standards	across	borders.	coli	O157	and	other	verotoxigenic	E.	aureus	Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	StatusSatisfactory:	<	20,	borderline:	20	to	<	100,
unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelines<	1,000,000Not	specifiedRetailMandatory<	100,000Not	specifiedRetailMandatoryNot
detectableNot	specifiedRetailMandatoryNot	detectableNot	specifiedRetailMandatory<	500Not	specifiedRetailMandatory<	500Not	specifiedRetailMandatoryNot	detectableNot	specifiedRetailMandatoryNot	detectableNot	specifiedRetailMandatory<	10,000Not	specifiedConsumptionMandatoryNot	detectable	in	0.1	gNot
specifiedConsumptionMandatoryNot	detectableNot	specifiedConsumptionMandatoryNot	detectable	in	0.1	gNot	specifiedConsumptionMandatoryCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteNetherlandsRice	and	rice	productsReady	for	consumptionToxins,	microbialIrelandSaladMixed,	preparedAerobic	microorganisms	at
30°CIrelandSaladMixed,	preparedAerobic	microorganisms	at	30°CIrelandSaladMixed,	preparedAerobic	microorganisms	at	30°CIrelandSaladMixed,	preparedB.	For	example,	it	may	be	rejected	by	the	purchaser,	destroyed,	reprocessed,	sold	as	an	inferior	grade,	or	diverted	to	a	use	where	the	contaminant	is	not	of	concern.	Low	counts,	therefore,	do
not	necessarily	indicate	good	commercial	practices	or	even	food	safety.	Among	these,	the	"Microbiological	Testing	in	Food	Safety	Management"	and	"ICMSF’s	Microbiological	Specifications	for	Foods"	series	stand	out.	Enhancing	Collaboration:	Strengthening	partnerships	with	international	health	organizations	to	respond	effectively	to	food	safety
crises.	However,	a	heat	treatment	or	other	lethal	process	can	reduce	the	higher	bacterial	counts	that	result	from	malpractice;	furthermore	organisms	may	die	off	during	storage	of	frozen,	dried,	or	fermented	foods.	Although	subsequent	sections	of	this	report	will	deal	with	this	question	in	more	detail,	some	discussion	of	the	subject	is	presented
below.The	ultimate	shelf-life	of	a	perishable	product	can	be	estimated	to	some	degree	through	the	application	of	microbiological	criteria.	This	Codex	document	does	not	contain	a	definition	of	a	microbiological	specification	as	a	limit	to	determine	the	acceptability	of	raw	materials,	ingredients,	or	foods	in	contractual	agreement	between	two	parties.The
term	quality	usually	refers	to	the	property,	inherent	nature,	characteristic	or	attribute,	or	degree	or	grade	of	excellence	of	something.	There	appears	to	be	no	need	for	additional	terms.	monocytogenes	CanadaReady-to-eat	foodsSupporting	growth	of	L.	With	frozen	foods,	best	quality	usually	is	achieved	by	very	rapid	freezing	followed	by	storage	of	the
food	at	the	lowest	possible	temperature	(USDA,	1960).	Why	we	use	microbiological	criteria/	specifications	for	raw	materials	(RM),	food	ingredients,	finished-products	(FP)	at	various	…	A	microbiological	specification	is	a	microbiological	criterion	that	is	used	as	a	purchase	requirement	whereby	conformance	with	it	becomes	a	condition	of	purchase
between	buyer	and	vendor	of	a	…	Microbiological	specifications	are	tools	used	to	help	manage	risk	in	a	food	business.	ISO	(International	Organization	for	Standardization).	cereus	SpainCerealsFlakesB.	perfringens	New	ZealandHerbsColiforms	faecalNew	ZealandHerbsSalmonella	spp.New	ZealandHerbsStaphylococcus	coagulase
positiveSpainHoneyAerobic	mesophilic	microorganismsSpainHoneyEnterobacteriaceae	SpainHoneyE.	Industry	guidelines	often	are	of	a	proprietary	nature	and	may	vary	from	company	to	company,	even	for	the	same	product.Microbiological	guidelines	can	aid	regulatory	agencies	in	the	assessment	of	good	manufacturing	practices	when	analyses	are
conducted	in	conjunction	with	plant	inspection.	Additional	justifications	(FDA,	1976,	1980)	were	that	minimal	standards	would	be	maintained	for	foods	prone	to	microbial	growth	or	other	quality	defects,	and	that	the	microbial	quality	standards	would	promote	honesty	and	fair	dealing	in	the	interest	of	the	consumer.A	difficulty	with	microbiological
quality	standards	is	that	they	are	predicated	on	the	basic	assumption	that	quality	varies	inversely	with	numbers	of	microorganisms.	Limits	for	APC	and	numbers	of	coliforms	were	based	on	extensive	market	surveys.	Established	in	1973,	the	ICMSF	operates	under	the	auspices	of	the	International	Association	for	Food	Protection	(IAFP)	and	comprises	a
network	of	food	safety	experts,	microbiologists,	and	regulatory	professionals	from	various	countries.	monocytogenes	New	ZealandReady-to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)L.	High	aerobic	plate	counts	(APC),	on	the	other	hand,	do	not	necessarily	mean	careless	handling	or	lack	of	wholesomeness.	Impact	on
the	Food	Industry	The	work	of	the	ICMSF	has	a	profound	impact	on	the	food	industry,	affecting	various	aspects	ranging	from	production	practices	to	regulatory	compliance.	monocytogenes)Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal
Statusm	=	10,	M	=	100Not	specifiedNot	standardizedGuidelinesm	=	0,	M	=	0Not	specifiedNot	standardizedGuidelinesNot	detectableNot	specifiedRetailMandatoryNot	detectableNot	specifiedRetailMandatoryNot	detectableNot	specifiedRetailMandatoryNot	detectable	in	50	gn	=	5Manufacturing	levelClass	1	recall	to	retail	levelSatisfactory:	<	100,
borderline:	1,000	to	<	10,000,	unsatisfactory:	10,000	to	<	100,000,	unacceptable:	100,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	10,	borderline:	10	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable:	100,000Not
specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,
unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelinesSatisfactory:	not	detectable	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	10,000,	unacceptable:	10,000Not	specifiedRetailGuidelinesCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIrelandColeslawSalmonella
spp.IrelandColeslawS.	coli	IsraelVegetables	and	fruitsFreshL.	aureus	CubaCerealsReady-to-eatAerobic	mesophilic	microorganismsCubaCerealsReady-to-eatMoldsCubaCerealsReady-to-eatYeastsICMSFCerealsMoldsSpainCerealsFlakesAerobic	mesophilic	microorganismsSpainCerealsFlakes	or	other	expandedB.	coli	=	0)M	=	value	of	standard,	n	=	1,	c
=	0Not	specifiedMandatory500M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory500M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory0M	=	value	of	standard,	n	=	1,	c	=	0Not
specifiedMandatory10,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory10,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory100M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorym	=	100,	M	=	1,000n	=	5,	c	=	2Port	of
entryGuidelines10M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory10M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	20	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory500,000Not	specifiedNot	specifiedRecommendation10Not	specifiedNot	specifiedRecommendation100	to	300Not	specifiedNot
specifiedRecommendation10Not	specifiedNot	specifiedRecommendationCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteSpainFrozen	fruitsMoldsSpainFrozen	fruitsPsychrotrophic	countSpainFrozen	fruitsSalmonella	spp.SpainFrozen	fruitsShigella	spp.SpainFrozen	fruitsS.	Microorganisms	in	Foods	1.	Industry	quality
control/assurance	departments	commonly	establish	microbiological	limits,	often	based	on	many	years	of	experience,	that	should	be	achievable	in	foods	at	critical	control	points	or	in	the	finished	product	if	good	manufacturing	practices	are	observed.	monocytogenes	IsraelVegetables	and	fruitsFreshSalmonella	spp.Numerical	Values	as	Given	in	Original
Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	StatusSatisfactory:	not	detected	in	25	g,	unacceptable:	present	in	25	gNot	specifiedRetailGuidelinesSatisfactory:	<	20,	borderline:	20	to	<	100,	unsatisfactory:	100	to	<	10,000,	unacceptable/potentially	hazardous:	10,000Not
specifiedRetailGuidelinesSatisfactory:	not	detected	in	25	g,	borderline:	<	200	present	in	25	g,	unsatisfactory:	200	to	<	1,000,	unacceptable:	1,000Not	specifiedRetailGuidelinesNot	detectableM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatorym	=	0,	M	=	0Not	specifiedNot	standardizedGuidelines100	to	100,000Not	specifiedNot
specifiedRecommendation100	to	10,000Not	specifiedNot	specifiedRecommendation10	to	100Not	specifiedNot	specifiedRecommendation10	to	10,000Not	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendation10	to	10,000Not	specifiedNot	specifiedRecommendationNot	detectable	in	10	gNot
specifiedRetailMandatory10,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatory1,000M	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectableM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedMandatoryNot	detectable	in	25	gM	=	value	of	standard,	n	=	1,	c	=	0Not	specifiedVoluntaryNot	detectable	in	20	gM	=	value	of
standard,	n	=	1,	c	=	0Not	specifiedMandatoryaICMSF	=	International	Commission	on	Microbiological	Specifications	for	Foods.bm	=	analytical	value	that	differentiates	marginally	acceptable	quality	from	unacceptable	quality,	M	=	analytical	value	that	differentiates	good	quality	from	marginally	acceptable	quality.cn	=	number	of	samples	taken,
maximum	number	of	samples	out	of	n	that	may	exceed	the	value	set	for	m.SOURCE:	WHO	(2000).REFERENCES	HPFB	(Health	Products	and	Food	Branch).	coli	SpainMarzipanMoldsSpainMarzipanSalmonella	spp.SpainMarzipanShigella	spp.SpainMarzipanS.	The	International	Commission	on	Microbiological	Specifications	for	Foods	(ICMSF)	is	an
influential	organization	dedicated	to	the	development	of	microbiological	specifications	and	guidelines	that	promote	food	safety	and	quality	at	a	global	level.	aureus	Numerical	Values	as	Given	in	Original	Publicationb	(in	cfu/g	or	mL	if	not	specified)Sampling	Plan	as	Given	in	Original	PublicationcPoint	of	ApplicationLegal	Status100,000Not	specifiedNot
specifiedRecommendation100,000Not	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendation10Not	specifiedNot
specifiedRecommendation10Not	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot
specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectable	in	25	gNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot
specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationNot	detectableNot	specifiedNot	specifiedRecommendationCountryFood	CommodityOther	InformationMicroorganisms	or	MetaboliteIsraelRaisinsAerobic	plate	countIsraelRaisinsColiformsIsraelRaisinsMoldsIsraelRaisinsSalmonella	spp.New	ZealandReady-to-eatAll
components	cooked	in	manufacturing	processAerobic	microorganisms	at	35°CNew	ZealandReady-to-eatSome	components	not	cooked	in	manufacturing	process	(e.g.,	sandwiches)Aerobic	microorganisms	at	35°CNew	ZealandReady-to-eatAll	components	cooked	in	manufacturing	processB.	Sampling	Plans:	Detailed	strategies	for	sampling	food	products
to	ensure	representative	testing	and	accurate	assessment	of	microbiological	safety.	These	standards	help	ensure	that	products	meet	safety	requirements,	facilitating	trade	and	consumer	confidence.	Even	then,	an	allowance	has	to	be	made	for	variations	due	to	differences	in	processing	procedures	and	equipment.Finished	foods	with	microbial	counts
that	exceed	the	criterion	might	reasonably	be	expected	to	have	been	mishandled	in	some	manner	during	production	and/or	storage.	When	introduced,	it	shall	not	be	de	novo	but	shall	be	derived	from	microbiological	end-product	specifications	that	have	accompanied	Codes	of	Practice	through	the	Codex	Procedure	and	have	been	extensively	applied	to
the	food.	A	microbiological	guideline	is	an	advisory	criterion	in	that	a	given	lot	of	food	exceeding	the	limit	for	a	nonpathogenic	organism	would	not	be	taken	off	the	market	or	even	downgraded.
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