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Maintaining	safe	and	hygienic	water	isnt	just	about	avoiding	unpleasant	tastes	or	erratic	temperatures.	Its	about	preventing	serious	health	risks.Contaminants	like	Legionella	or	Pseudomonas	can	thrive	unnoticed	in	poorly	managed	water	systems,	endangering	the	health	of	your	employees,	customers	or	patients.Additionally,	for	industries	like
healthcare	and	hospitality,	these	threats	arent	just	a	health	concern	but	a	compliance	issue.	Falling	short	of	Health	and	Safety	Executive	(HSE)	regulations	can	lead	to	heavy	fines,	damaged	reputations,	or	worse,	putting	lives	at	risk.Regular	water	quality	testing,	particularly	total	viable	count	(TVC)	testing,	is	a	practical	solution	used	to	monitor	your
water	quality,	detect	microbial	activity	and	address	issues	before	they	escalate.When	protecting	your	water	systems	and	ensuring	compliance	is	a	top	priority,	understanding	TVC	is	an	essential	step.	What	is	the	Total	Viable	Count	(TVC)?TVC	measures	the	number	of	live	microorganisms	in	a	water	sample,	such	as	bacteria,	moulds	and	fungi.	Think	of
it	as	a	health	check	for	your	water.This	count,	measured	as	colony-forming	units	(CFU)	per	millimetre	(ml)	or	litre	(L),	helps	to	pinpoint	potential	contamination,	providing	valuable	insight	into	the	cleanliness	and	safety	of	your	water.Whether	youre	running	a	manufacturing	plant,	a	hospital	or	a	hotel,	knowing	the	TVC	of	your	water	is	crucial	when
protecting	those	who	use	it	and	maintaining	compliance.	How	is	TVC	measured?The	TVC	measurement	process	involves	three	steps:Sample	collection	A	water	sample	is	collected	under	strict	sterile	conditions	to	ensure	accurate	results.Incubation	The	sample	is	placed	on	nutrient-rich	agar	plates	and	incubated	at	set	temperatures	(usually	22C	and
37C)	to	mimic	conditions	where	bacteria	thrive.Colony	counting	After	incubation,	the	visible	colonies	are	counted,	clearly	showing	the	microbial	activity	within	your	water.	Why	is	TVC	testing	important?As	a	business	owner	or	facility	manager,	especially	one	who	has	never	experienced	an	issue	with	their	water	system,	you	might	think,	Do	I	really
need	to	bother	with	TVC	testing?The	answer	is	a	resounding	yes,	especially	if	you	want	to	avoid	costly	fines.	Here	are	the	4	key	reasons	TVC	testing	matters:Ensuring	compliance	with	regulationsEvery	industry	has	water	quality	standards	to	meet.	Failure	to	comply	with	HSE	guidelines	could	lead	to	fines,	a	tarnished	reputation	or	worse.	TVC	testing
keeps	your	water	systems	aligned	with	these	mandatory	standards.Preventing	health	risksDid	you	know	that	high	TVC	levels	can	signal	harmful	pathogens	like	Legionella?	By	testing	regularly,	you	can	detect	and	carry	out	essential	remedial	work	to	address	these	risks	before	they	impact	the	health	of	your	clients,	employees	or	patients.Assessing
system	efficiencyYou	need	to	understand	whether	your	water	treatment	systems	are	working	as	they	should.	TVC	testing	provides	a	simple	way	to	track	their	performance	and	ensure	theyre	properly	keeping	your	water	safe.Protecting	equipmentBiofilm,	caused	by	unchecked	microbial	growth,	can	damage	pipes	and	reduce	system	efficiency	over
time.	You	can	prevent	costly	repairs	or	replacements	by	revealing	this	contamination	through	TVC	testing.	What	are	the	industry	standards	for	TVC	levels?Different	industries	require	different	TVC	thresholds	to	maintain	safety.	These	include:Potable	water:	Generally,	a	TVC	count	below	1000	CFU/ml	at	22c	is	safe	for	drinking.Healthcare:	Facilities
like	hospitals	have	stricter	standards	to	protect	vulnerable	individuals	who	may	be	more	susceptible	to	illness,	often	demanding	much	lower	TVC	levels.	When	should	you	conduct	TVC	testing?Whether	youre	conducting	regular	maintenance,	or	installing	a	new	system,	here	are	some	key	scenarios	where	TVS	testing	is	advised:Routine	maintenanceNo
matter	what	your	industry,	we	always	recommend	that	your	water	systems	are	regularly	monitored	and	maintained.	Schedule	regular	checks	with	a	water	hygiene	specialist	to	avoid	contamination	and	other	issues.New	installationsIf	your	water	systems	undergo	any	significant	alterations	or	new	systems	have	been	commissioned,	they	should	be
tested	to	see	if	they	are	ready	to	operate	(this	is	especially	important	if	its	a	potable	water	system).Incident	responseAnother	time	TVC	testing	should	be	a	serious	consideration	is	if	you	notice	anything	unusual	with	your	water,	for	example,	any	unusual	odours	or	visual	differences.	Indicators	like	these	should	be	investigated	by	a	water	hygiene
professional	immediately.	Expert	water	quality	management	with	H2O	HygieneAt	H2O	Hygiene,	we	understand	the	serious	risks	that	contaminated	water	can	pose	to	your	business	and	the	people	who	depend	on	your	systems.	Thats	why	were	committed	to	making	water	quality	management	straightforward	and	effective.	Our	services
include:Accurate	sampling	to	ensure	reliable	testing.Detailed	analysis	with	clear,	actionable	insights.Proactive	solutions	tailored	to	your	needs.Need	help	with	your	water	systems	but	unsure	where	to	start?Our	tailored	water	hygiene	consultancy	specialists	are	here	to	assess	your	systems,	answer	your	questions	and	provide	customised
recommendations.	Whether	resolving	an	ongoing	issue,	or	proactively	safeguarding	your	building,	well	develop	a	solution	thats	perfect	for	you.For	more	information	on	how	we	can	help	protect	your	building,	people	and	reputation	from	the	risks	of	contaminated	water	systems,	dont	hesitate	to	get	in	touch	with	our	specialists	today.	This	article	relies
largely	or	entirely	on	a	single	source.	Relevant	discussion	may	be	found	on	the	talk	page.	Please	help	improve	this	article	by	introducing	citations	to	additional	sources.Find	sources:"Total	viable	count"news	newspapers	books	scholar	JSTOR	(October	2021)Total	viable	count	(TVC),	gives	a	quantitative	estimate	of	the	concentration	of	microorganisms
such	as	bacteria,	yeast	or	mould	spores	in	a	sample.	The	count	represents	the	number	of	colony	forming	units	(cfu)	per	g	(or	per	ml)	of	the	sample.A	TVC	is	achieved	by	plating	serial	tenfold	dilutions	of	the	sample	until	between	30	and	300	colonies	can	be	counted	on	a	single	plate.	The	reported	count	is	the	number	of	colonies	counted	multiplied	by
the	dilution	used	for	the	counted	plateA	high	TVC	count	indicates	a	high	concentration	of	micro-organisms	which	may	indicate	poor	quality	for	drinking	water	or	foodstuff.In	food	microbiology	it	is	used	as	a	benchmark	for	the	evaluation	of	the	shelf-life	of	foodstuffs	[1]^	Biyani,	Manish;	Tamiya,	Eiichi;	Takamura,	Yuzuru;	Saito,	Masato;	Ushijima,
Hiromi;	Biyani,	Radhika;	Biyani,	Madhu	(2018-04-05).	"Instant	enumeration	of	total	viable	bacterial	counts	for	food	quality	assurance	using	'DEP-On-Go'	sensor.	Its	scope	is	as	an	assessment	tool	rather	than	focus	towards	a	specific	organism".	Analytical	Methods.	10	(14).	Royal	Society	of	Chemistry:	15851592.	doi:10.1039/C7AY02927F.Retrieved	from
"	Testing	will	require	250	g	of	your	sample.The	sample	is	diluted	to	obtain	a	suspension	of	any	microbial	contamination	that	may	be	present.The	extracted	liquid	is	then	dispersed	in	special	growth	media	and	incubated.After	the	incubation	period	(48	hours	for	bacteria	and	5-7	days	for	fungi)	any	colonies	that	were	formed	are	counted.	This	article
relies	largely	or	entirely	on	a	single	source.	Relevant	discussion	may	be	found	on	the	talk	page.	Please	help	improve	this	article	by	introducing	citations	to	additional	sources.Find	sources:"Total	viable	count"news	newspapers	books	scholar	JSTOR	(October	2021)Total	viable	count	(TVC),	gives	a	quantitative	estimate	of	the	concentration	of
microorganisms	such	as	bacteria,	yeast	or	mould	spores	in	a	sample.	The	count	represents	the	number	of	colony	forming	units	(cfu)	per	g	(or	per	ml)	of	the	sample.A	TVC	is	achieved	by	plating	serial	tenfold	dilutions	of	the	sample	until	between	30	and	300	colonies	can	be	counted	on	a	single	plate.	The	reported	count	is	the	number	of	colonies	counted
multiplied	by	the	dilution	used	for	the	counted	plateA	high	TVC	count	indicates	a	high	concentration	of	micro-organisms	which	may	indicate	poor	quality	for	drinking	water	or	foodstuff.In	food	microbiology	it	is	used	as	a	benchmark	for	the	evaluation	of	the	shelf-life	of	foodstuffs	[1]^	Biyani,	Manish;	Tamiya,	Eiichi;	Takamura,	Yuzuru;	Saito,	Masato;
Ushijima,	Hiromi;	Biyani,	Radhika;	Biyani,	Madhu	(2018-04-05).	"Instant	enumeration	of	total	viable	bacterial	counts	for	food	quality	assurance	using	'DEP-On-Go'	sensor.	Its	scope	is	as	an	assessment	tool	rather	than	focus	towards	a	specific	organism".	Analytical	Methods.	10	(14).	Royal	Society	of	Chemistry:	15851592.
doi:10.1039/C7AY02927F.Retrieved	from	"	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give
appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No
additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license
may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	CTS	Water	Microbiology	provides	routine	Total	Viable	Count	(TVC)	testing	to	determine	the	number	of	bacteria,	yeast,	or	mould	species	in	a	water	sample.	This	test	is	often
performed	with	a	test	for	specified	microorganisms,	such	as	E.	coli.	Harmful	bacteria	are	removed	from	water	supplies	before	being	piped	to	homes	and	businesses	to	make	consumption	safe.	However,	low	levels	of	varying	microorganisms	can	remain	in	our	domestic	systems.	If	these	are	allowed	to	breed,	it	can	compromise	water	quality.Total	Viable
Count	(TVC),	also	known	as	Aerobic	Plate	Count	(APC)	or	Aerobic	Colony	Count	(ACC),	is	a	measurement	that	estimates	the	total	amount	of	viable	(having	the	ability	to	grow)	microorganisms	in	a	water	sample.	This	includes	bacteria,	yeast,	and	mould	species.The	results	from	a	Total	Viable	Count	test	indicate	the	general	level	of	contamination	and
potential	colony	formation	within	a	system.	At	CTS	Water	Microbiology,	we	carry	out	professional	Total	Viable	Count	testing	for	various	sample	types	at	our	certified	laboratory.Depending	on	the	environment	being	sampled,	there	are	different	test	parameters	we	will	follow.	Drinking	water	system	samples,	for	example,	are	incubated	at	22C	or	37C	for
24	hours	in	accordance	with	BS	EN	ISO	6222:1999.At	22C,	the	TVC	specifies	the	number	of	live	bacteria	per	ml	of	water	at	ambient	temperature,	meaning	the	count	will	mostly	be	composed	of	harmless	bacteria.At	37C,	the	TVC	specifies	the	number	of	live	bacteria	per	ml	of	water	at	body	temperature,	meaning	the	bacteria	that	grow	will	be	more
likely	to	harm	humans.	On	the	other	hand,	cooling	tower	system	samples	are	incubated	at	30C	in	accordance	with	HSE	ACOP	L8	and	HSG274.	These	test	conditions	are	set	to	isolate	the	range	of	microorganisms	that	can	colonise,	compromise	water	quality,	and	cause	infections.Because	Total	Viable	Count	testing	can	identify	many	different
microorganisms,	it	is	referred	to	as	non-selective.	This	is	unlike	testing	for	specific	bacteria,	such	as	Legionella,	E.	coli,	and	Pseudomonas.	Our	Total	Viable	Count	Testing	Services	Alongside	estimating	the	level	of	contamination	in	a	water	sample,	Total	Viable	Count	testing	can	be	used	to	recognise	abnormal	trends	in	microbial	counts,	assess	why
these	changes	may	have	occurred,	and	inform	appropriate	resolutions	to	prevent	reoccurrence.For	example,	a	high	TVC	was	identified	in	multiple	commercial	buildings	across	London	that	had	been	forced	to	close	for	a	long	period	due	to	COVID-19.	This	data	led	to	an	investigation	which	showed	that	the	lack	of	water	usage	(e.g.,	lack	of	toilet
flushing)	contributed	to	bacterial	growth.Total	Viable	Count	testing	can	also	be	used	to	examine	the	efficiency	of	water	treatment	regimes.	High	TVC	results	in	mains-fed	water	coolers,	for	instance,	may	indicate	that	they	are	not	being	cleaned	properly	or	that	the	frequency	of	cleaning	regimes	needs	to	be	increased.	CTS	Water	Microbiology
Businesses	have	a	duty	of	care	to	ensure	their	water	systems	are	adequately	protected	and	safe	for	users.	Through	routine	Total	Viable	Count	testing,	you	can	assess	your	water	quality,	monitor	for	contaminants,	and	identify	new	treatment	approaches	to	tackle	issues	effectively.At	CTS	Water	Microbiology,	we	streamline	the	water	testing	process
with	24	sample	drop-off	locations	across	the	UK	and	Ireland,	a	dedicated	team	of	drivers,	and	our	accredited	laboratory.Our	highly	experienced	staff	ensure	samples	are	handled	quickly	and	securely,	delivering	accurate	results	and	offering	expert	assistance	with	any	concerns	you	may	have.	Get	in	touch	To	learn	more	about	our	microbiology	and
chemistry	testing	services	and	how	we	can	help	you,	contact	the	CTS	Water	Microbiology	team	today!	Contact	Published	on	Mar	18,	2024	Total	Viable	Count	testing	is	a	process	of	quality	control	which	permits	to	measure	the	total	number	of	viable	microorganisms	(total	microbial	count)	of	a	product	at	different	stages	of	production	(raw	materials,
components	and	final	products).The	contaminants	may	originate	from	various	sources,	the	environment	in	which	the	product	is	processed	or	manufactured,	the	personnel	who	process	or	manufacture	it,	the	machinery	and	tools	used	during	processing,	and	the	raw	materials	or	components	used.Total	Viable	Count	analysis	is	often	part	of	routine
testing	to	ensure	the	safety,	quality	and	regulatory	compliance	of	each	batch	of	manufactured	products.Total	Viable	Count	testing	is	usually	performed	in	these	industries.For	medical	devicespharmaceuticals	productsFoodBeverageWaterPackagingRaw	materialsCosmetics.	Standard	in	Total	Viable	Count	AnalysesThe	standards	that	govern	the
bioburden	testing	depend	on	the	type	of	product	concerned.For	cosmetics	and	pharmaceuticals,	Total	Viable	Count	is	performed	according	to	USP	chapter	and	results	are	given	for	TAMC	(Total	Aerobic	Microbial	Count)	and	TYMC	(Total	Yeasts	and	Molds	Count),For	terminally	sterilized	medical	devices,	according	to	ISO	11737-1.For	water,	it	is
performed	according	to	ISO	6222	or	APHA	method	9215.The	bioburden	quantification	is	expressed	in	colony	forming	unit	(CFU)	and	each	of	these	standards	indicates	a	microbial	limit	(a	maximum	CFU	per	volume	or	weight	unit)	not	to	be	exceeded	in	order	to	guarantee	the	quality	of	the	final	product.For	example,	in	the	case	of	oral	and	topical	non-
sterile	pharmaceutical	products,	the	Total	Aerobic	Microbial	Count	(TAMC)	cannot	exceed	1,000	CFU/g	or	mL,	and	the	Total	Yeast	and	Mold	Count	(TYMC)	cannot	exceed	100	CFU/g	or	mL.For	potable	water	analysis,	there	is	no	universal	agreement	on	the	acceptable	concentration	of	organisms	in	drinking	water.	The	most	common	allowable	bacterial
numbers	used	by	health	departments,	water-supply	agencies,	and	local	jurisdictions	vary	from	100	to	500	CFU	per	milliliter.	Total	Viable	Count	Testing	for	a	Better	Quality	Control	MonitoringTotal	Viable	Count	testing	helps	to	ensure	that	products	and	processes	are	clean	enough	to	have	a	contamination	free	environment.	Culture	and	incubation	is
still	the	gold	standard	for	enumeration	and	thanks	to	Diamidexs	MICA	Highlight	Solution,	you	can	now	have	faster	results	and	automated	enumerations	of	Total	Microbial	Count.	Sources:	IFU	Fruit	Juice	Association	Water	from	a	mains	supply	can	contain	bacteria.	Water	companies	must	remove	harmful	bacteria	before	it	reaches	homes	and
businesses	to	ensure	its	safe	to	drink.	However,	low	levels	of	bacteria	can	enter	domestic	systems.	If	these	bacteria	multiply,	they	can	become	a	problem.	A	general	bacteria	test	measures	the	total	number	of	microorganisms	in	the	water	that	can	grow,	known	as	the	total	viable	count	(TVC).	Total	Viable	Count	(TVC)	is	a	microbiological	test	to	estimate
the	number	of	microorganisms,	like	bacteria,	yeast,	or	mould,	in	a	water	sample.	It	can	also	be	called	aerobic	colony	count.	TVC	results	provide	an	idea	of	the	contamination	level	and	water	quality.	Test	parameters	differ	based	on	the	type	of	sample.	Samples	are	incubated	at	specific	temperatures	according	to	the	environment.	For	instance,	drinking
water	samples	are	incubated	at	22C	or	37C	for	24	hours	following	BS	EN	ISO	6222.	At	22C,	the	Total	Viable	Count	(TVC)	shows	the	number	of	live	bacteria	per	ml	of	water	at	ambient	temperature,	typically	harmless.	At	37C,	the	TVC	indicates	live	bacteria	per	ml	at	body	temperature,	with	bacteria	more	likely	to	harm	humans.	Cooling	tower	samples
are	incubated	at	30C	as	per	ACoP	L8,	HSG	274	Part	1.	These	conditions	help	isolate	organisms	that	may	cause	infections.	TVC	testing	is	non-selective	due	to	the	broad	range	of	organisms.	This	differs	from	testing	for	specific	bacteria	like	Legionella	and	Pseudomonas	aeruginosa,	which	uses	selective	media.	There	is	no	strict	rule	for	TVC	levels	in
drinking	water	(however,	there	are	basic	parameters	we	reference	against	based	on	years	of	reviewing	these	types	of	results).	The	guideline	suggests	there	should	be	no	significant	increase	from	the	mains	supply	which	It	is	crucial	to	spot	any	irregularities	and	upward	trends.	Performing	essential	water	management	tasks	should	ensure	regular	TVC
testing	is	recommended	to	understand	baseline	contamination	levels,	and	then	notice	any	significant	changes.	A	high	TVC	count,	like	10,000	cfu	per	ml	of	water,	indicates	a	large	number	of	microorganisms.	This	suggests	that	biofilm	contamination	might	be	affecting	the	system.	Microbial	growth	in	biofilms	can	lower	water	quality	and	cause
unpleasant	tastes	and	odours.	Businesses	must	ensure	their	water	systems	are	safe	for	users	and	TVC	testing	shows	water	quality.	High	TVC	can	mean	poor	drinking	water	with	a	stale	or	stagnant	taste	or	odour.	Regular	testing	of	TVC	is	crucial	in	maintaining	water	hygiene	and	understanding	normal	contamination	levels	to	spot	changes	effectively.
Changes	may	signal	a	need	for	further	checks	and	potential	system	issues.	TVC	testing	checks	water	treatment	effectiveness.	High	results	in	water	coolers	suggest	improper	cleaning,	changing	of	filters	or	a	need	for	more	frequent	cleaning.	Control	measures	are	essential	to	reduce	Total	Viable	Count	(TVC)	in	water	systems.	Regular	cleaning	and
maintenance	of	pipes	and	tanks	help	prevent	microbial	growth	along	with	chlorinations	or	sterilisations	where	appropriate.	Properly	maintaining	water	temperatures	also	plays	a	crucial	role.	Keeping	water	systems	below	20C	or	above	65C	limits	the	survival	of	harmful	bacteria.	Installing	effective	filtration	systems	will	also	help	remove
microorganisms.	Monitoring	water	quality	frequently	ensures	any	issues	are	spotted	early.	When	isolating	specific	organisms	during	testing,	the	correct	choice	of	growth	media	plays	a	crucial	role	in	accurately	assessing	microbial	presence.	Training	staff	on	safe	water	practices	is	vital	for	maintaining	water	safety.	Proper	procedures	for	handling	and
storing	water	can	also	help	reduce	contamination	risks.	For	reliable	water	testing	services,	please	contact	Comfort	Service	Group	to	ensure	the	safety	and	quality	of	your	water	supply.	TVC	estimates	the	number	of	live	cells	that	can	grow	into	distinct	colonies.	TBC	(total	bacteria	count)	covers	all	cells,	both	dead	and	alive.	TVC	testing	is	important	for
both	potable	water	and	non-potable	water,	such	as	water	used	in	industries	such	as	manufacturing,	food	and	beverage,	healthcare,	pharmaceuticals	and	office	facilities.	Routine	water	testing	is	crucial	in	treating	drinking	and	industrial	water.	It	helps	monitor	contaminants,	corrosion	and	scale,	indicating	when	a	new	treatment	approach	is	needed.
Testing	for	TVC	is	essential	as	it	provides	a	clear	indication	of	water	quality	and	contamination	levels.	Yes,	there	are	guidelines	that	govern	total	viable	count	(TVC)	levels	in	water	in	the	UK.	The	Drinking	Water	Inspectorate	(DWI)	oversees	water	quality	regulations.	While	there	is	no	specific	legal	limit	for	TVC	in	drinking	water,	guidelines	recommend
that	levels	should	not	significantly	exceed	those	found	in	mains	supplies.	Water	suppliers	must	regularly	test	their	systems	to	ensure	they	meet	safety	standards.	Any	notable	increase	in	TVC	should	prompt	further	investigation	to	protect	public	health.	Compliance	with	these	regulations	helps	ensure	safe	drinking	water	for	everyone.	Total	viable	count
(TVC)	estimates	the	number	of	microorganisms	present	in	a	water	sample.	These	include	bacterial,	yeast,	or	mould	species.	TVC	is	also	known	as	aerobic	colony	count.	MicroSnap	Total	provides	rapid	detection	and	enumeration	of	total	viable	aerobic	bacteria.	Get	actionable	quantitative	(CFU)	results	in	just	7	hours.	This	AOAC-RI	PTM	validated	test
(Certificate	031501)	is	designed	for	environmental	surfaces,	liquids,	and	food	products	like	meat,	dairy,	and	vegetables	within	food	production.	Using	simple	bioluminogenic	technology,	MicroSnap	Total	easily	integrates	into	quality	assurance	workflows.	Make	faster	hygiene	and	product	release	decisions	with	confidence,	supported	by	same-day
microbial	counts	for	effective	process	control	in	your	facility.	MicroSnap	Total	provides	rapid	detection	and	enumeration	of	total	viable	aerobic	bacteria.	Get	actionable	quantitative	(CFU)	results	in	just	7	hours.	This	AOAC-RI	PTM	validated	test	(Certificate	031501)	is	designed	for	environmental	surfaces,	liquids,	and	food	products	like	meat,	dairy,	and
vegetables	within	food	production.	Using	simple	bioluminogenic	technology,	MicroSnap	Total	easily	integrates	into	quality	assurance	workflows.	Make	faster	hygiene	and	product	release	decisions	with	confidence,	supported	by	same-day	microbial	counts	for	effective	process	control	in	your	facility.	2025	Copyright	Hygiena	LLCAt	Hygiena,	we	provide
first-class	testing	solutions	for	diverse	industries,	including	food	and	beverage,	healthcare,	hospitality,	pharmaceuticals,	and	personal	care.	Leveraging	advanced	technologies	and	patented	designs,	our	industry-leading	ATP	monitoring	systems,	real-time	PCR-based	foodborne	pathogen	and	spoilage	organism	detection,	animal	identification,	GMO
screening,	allergen,	and	ELISA-based	mycotoxin	tests	ensure	precise	and	reliable	results.	With	a	commitment	to	innovation,	we	empower	businesses	to	meet	the	highest	safety	and	quality	standards,	creating	a	healthier	world.In	this	article	we	take	a	look	at	water	quality	testing,	focussing	on	total	viable	count	or	TVC,	what	this	means,	what	it	tells	us
about	a	water	system	and	why	you	need	to	know	about	it	if	youre	involved	with	water	quality	monitoring.	Does	your	water	contain	bacteria?	All	water	supplies	contain	some	bacteria.	The	question	is,	how	much	bacteria	is	in	there	and	how	much	of	it	is	potentially	harmful?	In	the	UK,	water	companies	must	make	sure	the	water	they	supply	to	homes
and	businesses	is	safe	to	use.	The	assumption	is	that	the	supplies	must	be	fit	to	drink,	this	is	called	potable	water.	Typical	water	supplies	will	contain	bacteria,	as	noted	above	the	average	glass	of	tap	water	will	have	millions	of	bacteria	present.	Most	of	it	is	perfectly	safe,	however.	Why	test	your	water	for	total	viable	count?	Water	companies	use	a
range	of	methods	to	make	sure	harmful	bacteria	is	removed	from	their	water	during	the	treatment	process.	These	methods	mean	that	once	it	is	piped	to	homes	and	business,	the	water	is	safe	to	use.	However,	it	is	almost	impossible	to	remove	all	instances	of	harmful	bacteria	from	the	water	they	supply.	So,	what	happens	to	the	harmful	bacteria	when
it	enters	a	home	or	business	premises?	Here,	well	look	at	why	water	testing	is	important,	and	why	anyone	responsible	for	water	safety	should	know	about	total	viable	count	or	TVC.	What	does	total	viable	count	mean?	Many	businesses	will	need	to	perform	regular	water	testing.	This	is	done	to	confirm	the	water	is	safe,	that	it	does	not	have	excessive
amounts	of	harmful	bacteria	present,	and	that	the	treatment	measures	they	have	put	in	place	are	working	as	they	should.	And	this	is	where	total	viable	count	TVC	comes	in.	Total	viable	count	or	TVC	refers	to	the	total	number	of	microorganisms	that	are	present	in	a	sample	of	water	taken	from	a	location	within	a	water	system.	There	are	specific
processes	involved	in	taking	water	samples,	and	that	is	a	topic	for	another	article.	The	test	must	be	conducted	in	a	certain	manner	to	ensure	the	results	are	as	accurate	as	possible.	It	should	also	be	done	by	someone	with	relevant	knowledge,	training,	and	experience	in	doing	so.	In	many	instances,	companies	hire	an	external	testing	company	to	come
in	and	handle	this	part	of	the	water	safety	treatment	and	testing	programme.	The	total	viable	count	can	only	be	an	estimate,	but	it	does	give	a	good	idea	of	what	is	present	in	the	water	sample,	and	at	what	levels.	It	refers	to	how	many	live	cells	are	present,	along	with	those	that	are	deemed	viable.	These	can	develop	into	colonies	to	take	over	the	water
system	should	they	be	given	an	opportunity	to	do	so.	Its	important	to	remember	that	total	viable	count	is	not	the	same	as	the	total	bacterial	count.	This	is	commonly	referred	to	as	TBC,	so	it	can	be	easy	to	confuse	the	two.	However,	the	latter	test	confirms	how	many	bacteria	are	present	including	dead	bacteria	as	well.	Typically,	then,	this	count	is
usually	higher	than	the	total	viable	count.	Water	testing	procedures	will	differ	according	to	where	theyre	from	Regulations	set	out	to	monitor	and	maintain	water	quality,	and	safety	will	provide	guidance	on	the	processes	used	to	test	various	samples.	For	example,	the	time	taken	to	incubate	a	sample	would	differ	depending	on	whether	it	is	a	sample	of
tap	water	or	a	sample	taken	from	somewhere	else,	such	as	an	evaporative	cooling	tower.	Different	temperatures	would	also	be	used	in	each	case	to	ensure	the	most	accurate	results.	Is	total	viable	count	useful	for	legionella	testing?	No,	the	TVC	count	gives	us	just	that	the	total	number	of	bacteria	present	that	could	grow	and	develop	within	the	part	of
the	water	system	the	sample	was	taken	from.	The	total	number	will	cover	all	types	of	bacteria	found	rather	than	testing	for	anything	specific,	such	as	legionella.	If	it	is	necessary	to	check	for	levels	of	Legionella	bacteria	within	a	water	system,	a	specific	test	for	that	bacteria	alone	must	be	conducted.	A	TVC	test	might	also	be	done,	but	separate
samples	would	be	taken	for	legionella	testing	as	well.	The	same	applies	with	any	other	testing	that	is	intended	to	check	for	something	specific.	A	specific	medium	must	be	used	in	each	case,	hence	why	several	samples	may	be	required	depending	on	the	situation.	Is	a	high	total	viable	count	concerning?	High	TVC	results	are	of	concern	because	it
suggests	there	are	more	microbes	and	microorganisms	in	the	water	than	there	should	be,	indicating	that	the	water	may	be	dirty	or	the	treatment	programme	is	not	working	as	it	should.	Microbes	feed	on	debris	in	water	pipes,	tanks,	and	other	equipment,	allowing	them	to	multiply.	They	may	eventually	colonise	the	system,	and	this	is	difficult	to
remedy	hence	why	regular	water	testing	is	an	essential	component	of	a	water	safety	programme.	Prevention	is	far	better	than	trying	to	deal	with	an	issue	if	it	arises,	and	determining	the	TVC	of	the	water	is	a	vital	tool	to	help	in	doing	this.	What	does	a	high	TVC	count	mean?	It	may	mean	the	water	system	is	not	being	adequately	cleaned	and
maintained.	For	example,	a	hot	water	tank	might	be	cleaned,	but	not	regularly	enough	and	not	thoroughly	enough	to	prevent	an	overgrowth	of	bacteria.	It	may	also	mean	the	water	treatments	added	to	the	supply	are	not	doing	their	job	correctly.	The	chemical	dosage	rates	may	be	too	low,	for	example.	The	TVC	test	is	a	good	starting	point	to	identify
whether	any	such	issues	could	be	present.	Prevention	is	better	than	cure	when	it	comes	to	water	quality	The	total	viable	count	testing	is	a	good	way	of	keeping	an	eye	on	the	quality	of	the	water	and	whether	it	is	suitable	for	use.	The	TVC	results	will	vary	from	one	test	to	the	next,	but	it	should	not	vary	by	huge	amounts.	If	a	sharp	rise	is	noted	between
one	test	and	the	next,	further	research	should	be	conducted	to	identify	the	reason	for	the	rise.	One	method	of	doing	this	would	be	to	take	further	samples	that	could	be	tested	for	individual	organisms	such	as	Legionella	bacteria,	Pseudomonas	aeruginosa	and	E.	coli	among	others.	This	will	help	narrow	the	possibilities	and	reveal	the	culprit.	A	high	TVC
also	means	changes	will	likely	need	to	be	made	to	the	water	treatment	and	maintenance	plan.	If	these	steps	are	put	in	place,	it	should	help	reduce	the	TVC	back	to	acceptable	levels.	Water	testing	and	analysis	should	be	conducted	by	experts	who	are	aware	of	the	processes	involved.	External	companies	such	as	Water	Treatment	Services	often	prove
to	be	the	ideal	choice	in	such	scenarios.	Water	quality	testing	and	expert	analysis	Water	Treatment	Services	offer	a	comprehensive	range	of	water	quality	testing	and	analysis	solutions	for	drinking	water,	surface	water,	groundwater	and	industrial	effluent.	Our	experts	can	provide	advice	and	support	to	help	you	determine	water	quality	issues.	With
offices	in	London	serving	the	South	and	South	East	England,	Manchester	(North	West),	Birmingham	(Midlands),	Bristol	(South	East	England	and	Wales),	Leeds	(North	and	North	East)	and	Glasgow	(Scotland),	supported	by	regional	teams	of	specially	trained	technicians,	in-field	specialists	and	consultants	we	can	offer	professional,	cost	effective
laboratory	analysis	solutions	across	the	whole	of	the	UK	and	internationally.	Contact	us	today	to	learn	how	our	water	quality	analysis	solutions	can	help	you.	To	better	understand	a	total	viable	count	(TVC),	it	may	be	prudent	to	ask	the	following	questions:What	is	a	TVC	and	why	do	we	sample/test	for	TVC?When	do	we	sample/test	for	TVC?How	do	we
sample/test	for	TVC?What	do	TVC	results	mean	and	what	corrective	action	is	required?	What	is	a	TVC	and	why	do	we	sample/test	for	TVC?A	TVC	test	is	a	total	viable	count	which	essentially	indicates	the	level	of	heterotrophic	organisms	within	a	sample	"an	organism	deriving	its	nutritional	requirements	from	complex	organic	substances".	Moreover,
heterotrophs	are	a	large	group	of	organisms	that	can	be	further	broken	down	into	the	following	sub-groups:	fungi,	yeasts,	moulds	and	bacteria.Therefore,	the	results	of	a	TVC	test	may	offer	an	indication	of	the	general	level	of	microbiological	contamination	within	a	sampled	system.	TVC	may	also	be	used	to	assist	with	identifying	microbial
contaminants	of	environmental	and	or	human	importance	(discussed	below	in	How	do	we	sample/test	for	TVC?).When	do	we	sample/test	for	TVC?When	implementing	a	water	management	strategy	for	the	safe	management	of	potable	water	systems,	this	inevitably	will	be	underpinned	by	monitoring,	not	sampling.	Therefore,	following	associated
guidance	notes	and	legislation	(ACOP	L8,	HSG274	and	HTM04-01	(healthcare	estates)	underpinned	by	the	Health	and	Safety	at	Work	Act	1974	and	Health	and	Social	Care	Act	2008	(Regulated	Activities	(Regulations	2015)	within	health	estates),	monitoring	will	be	undertaken	to	establish	control	and	sampling	will	be	undertaken	for	a	specific
reason.Such	reasoning	may	include	the	identification	of	taint,	taste	or	odour	issues	with	potable	water	or	following	the	completion	of	disinfection	works	to	help	establish	the	effectiveness	of	the	disinfection	process	undertaken.	However,	other	(non-potable)	waters	such	as	those	within	endoscopy	units	and	cooling	towers	will	be	subject	to	a	different
sampling	rationale	following	associated	guidance	notes	and	healthcare	technical	memoranda	to	help	ensure	that	these	systems	(as	well	as	potable	water	systems)	are	safely	managed	whilst	undertaking	a	proportionate	approach	to	water	hygiene	risk	management.	Therefore,	understanding	proportionality	is	key	to	delivering	a	sustainable,	effective
and	compliant	water	safety	strategy	of	which	sampling	forms	a	part.	How	do	we	sample/test	for	TVC?TVC	samples	should	be	obtained	following	guidance	in	BS	8554	2015	sampling	from	hot	and	cold	water	systems,	to	help	ensure	that	results	are	representative	of	the	part	of	the	system	sampled.	Heterotrophic	organisms	use	organic	carbon	for
propagation	and	proliferation	which	supports	the	rationale	for	the	chosen	growth	media	used	in	the	laboratory	yeast	extract	agar.Due	to	the	diverse	number	of	organisms	that	can	be	cultured	on	this	type	of	growth	media	within	the	test	laboratory,	these	tests	are	referred	to	as	non-selective	unlike	those	used	for	the	culture	and	enumeration	of	specific
pathogenic	bacteria	such	as	Pseudomonas	aeruginosa	and	Legionella	which	require	the	use	of	selective	media	and	methodologies	that	support	the	growth	of	the	target	organism	and	discourage	the	growth	of	non-target	organisms.	TVC	samples	are	also	incubated	at	different	temperatures	depending	on	the	environment	sampled,	for	example	its
indicated	to	incubate	samples	from	potable	water	systems	at	22C	or	37C	whereas	the	prescribed	method	for	incubating	samples	from	washer	disinfector	final	rinse	waters	is	30C	(following	the	requirements	of	HTM	01-06).30C	is	also	the	prescribed	temperature	for	samples	taken	from	cooling	tower	systems	(following	ACOP	L8,	HSG274	Part	1).
Therefore,	30C	is	accepted	as	the	temperature	which	best	represents	favoured	growth	conditions	within	these	risk	systems.	The	reasoning	behind	incubating	potable	water	samples	at	22C	and	37C	respectively	is	to	delineate	between	what	may	be	considered	environmental	contamination	and	microbiological	contaminants	of	human	importance,	we
know	that	the	optimal	growth	temperature	for	waterborne	pathogens	such	as	Legionella	pneumophila	is	37C.	What	do	TVC	results	mean	and	what	corrective	action	is	required?Whilst	research	suggests	that	TVC	test	results	do	not	always	correlate	well	with	results	from	tests	undertaken	to	select	for	contaminants	of	human	importance,	they	may
provide	a	broad	indication	of	water	system	safety	considering	that	such	tests	are	indicated	following	the	identification	of	taint,	taste	or	odour	issues	with	water,	which	in	turn	may	be	associated	with	microbial	contamination	(release	of	secondary	metabolites	from	fungal	contaminants).	So,	the	questions	remain;	at	what	point	would	it	be	considered
prudent	to	take	corrective	action	against	TVC	results	(TVC	action	level)	and	what	corrective	action	may	be	taken	considering	the	requirement	to	manage	water	risk	with	proportionality?The	table	below	helps	to	identify	a	suitable	action	level	for	TVC	underpinned	by	occupant	susceptibility:	This	table	is	an	example	of	suggested	action	levels	(as	agreed
by	your	Water	Safety	Group)	as	definitive	action	levels	are	not	defined	within	current	guidance.Further	reading>	Why	am	I	still	getting	TVCs	after	disinfecting	and	flushing?	Editors	Note:	The	information	provided	in	this	blog	is	correct	at	the	date	of	original	publication	-	March	2021	(Revised	November	2023)	Water	Hygiene	Centre	2023	For	the
manufacturers	and	fillers	of	toiletries	and	cosmetics	it	is	vital	to	ensure	products	are	safe	for	consumersMCS	can	help	you	ensure	that	your	products	comply	by	organising	the	specific	testing	you	need.	This	could	include;Challenge	Test	/	Preservative	Efficacy	Test	(PET)	The	majority	of	products	are	required	to	have	this	test	carried	out	on	them.	This
test	only	needs	to	be	carried	out	once	per	formulation.Total	Viable	Count	(TVC)	For	the	peace	of	mind	that	comes	with	knowing	your	product	is	free	from	contamination.	The	test	can	also	help	to	identify	potential	problems	early	and	prevent	possible	product	recalls.	This	quick	and	low	cost	test	would	typically	be	carried	out	on	each	batch	of	product	as
you	make	it.Absence	of	Pathogen	Testing	Typically	carried	out	alongside	the	TVC.	This	can	determine	the	presence	of	pathogens	like	Staph	aureus,	Pseudomonas	aeruginosa,	E	coli	and	Candida	albicans.	We	can	help	you	decide	which,	if	any,	of	these	tests	are	appropriate	for	your	product.Stability	Testing	To	give	you	assurance	that	your	product	will
maintain	its	intended	physical	and	chemical	quality	when	on	the	shelf	of	the	retailer	or	the	end	user.Antibacterial	Activity	assessments	To	help	with	claims	supportand	to	ensure	the	best,	most	cost	effectiveformulation.Environmental	Monitoring	To	ensure	your	production	facilities	meet	your	expectations.	We	have	an	adaptable	approach	allowing	us	to
respond	to	your	needs,	large	or	small.	We	offer	you	a	flexible	extension	to	your	existing	capabilities	and	a	resource	of	advice	when	you	need	it	most.Our	aim	is	to	understand	your	requirements	and	in	partnership	generate	the	best	possible	plan	for	your	microbiological	needs;	be	it	a	Quality	Control	regime,	a	claims	support	studyor	a	full	investigation
into	production	or	product	failure.For	an	insight	into	the	current	regulations	for	cosmetic	products,	see	our	guidance	document.	,the	free	encyclopedia	that	anyone	can	edit.117,937	active	editors	7,001,591	articles	in	EnglishThe	English-language	Wikipedia	thanks	its	contributors	for	creating	more	than	seven	million	articles!	Learn	how	you	can	take
part	in	the	encyclopedia's	continued	improvement.Members	of	the	victorious	Blondie	crewThe	Boat	Race	2018	took	place	on	24March.	Held	annually,	The	Boat	Race	is	a	side-by-side	rowing	race	between	crews	from	the	universities	of	Oxford	and	Cambridge	along	a	4.2-mile	(6.8km)	tidal	stretch	of	the	River	Thames	in	south-west	London,	England.	For
the	third	time	in	the	history	of	the	event,	the	men's,	the	women's	and	both	reserves'	races	were	all	held	on	the	Tideway	on	the	same	day.	The	women's	race	saw	Cambridge	lead	from	the	start,	eventually	winning	by	a	considerable	margin	to	take	the	overall	record	to	4330	in	their	favour.	In	the	women's	reserve	race,	Cambridge's	Blondie	(crew
pictured)	defeated	Oxford's	Osiris	by	nine	lengths.	The	men's	reserve	race	was	won	by	Cambridge's	Goldie,	who	defeated	Oxford's	Isis	by	a	margin	of	four	lengths.	The	men's	race	was	the	final	event	of	the	day	and	completed	a	whitewash	as	Cambridge	won,	taking	the	overall	record	to	8380	in	their	favour.	The	races	were	watched	by	around	250,000
spectators	live,	and	broadcast	around	the	world.	(Fullarticle...)Recently	featured:	Radar,	Gun	Laying,	Mk.I	and	Mk.IIAndrea	NavageroNosy	KombaArchiveBy	emailMore	featured	articlesAboutKitty	Marion...	that	Kitty	Marion	(pictured)	was	force-fed	over	200	times	during	a	hunger	strike?...	that	the	North	Korean	destroyer	Choe	Hyon	is	the	largest
ship	constructed	for	the	Korean	People's	Navy?...	that	after	the	release	of	High	and	Low,	director	Akira	Kurosawa	received	telephone	calls	imitating	his	film	that	threatened	to	kidnap	his	daughter?...	that	May	Bradford	Shockley	is	why	Silicon	Valley	is	where	it	is?...	that	the	conservation	of	a	goat	might	endanger	the	survival	of	Aquilegia	paui?...	that
Joy	Laking	predicted	in	a	school	writing	assignment	that	within	ten	years	she	would	be	making	a	living	as	an	artist?...	that	the	Taiwanese	restaurant	chain	Formosa	Chang	drew	inspiration	from	McDonald's	for	its	non-greasy	atmosphere	and	corporate	practices?...	that	Haridas	Mitra	had	his	death	sentence	commuted	after	the	intervention	of	Mahatma
Gandhi?...	that	"Steve's	Lava	Chicken"	recently	became	the	shortest	song	to	enter	the	UK	Top	40?ArchiveStart	a	new	articleNominate	an	articleNgg	wa	Thiong'oKenyan	writer	and	activist	Ngg	wa	Thiong'o	(pictured)	dies	at	the	age	of	87.In	sumo,	nosato	Daiki	is	promoted	to	yokozuna.In	association	football,	Liverpool	win	the	Premier	League	title.In
motor	racing,	lex	Palou	wins	the	Indianapolis	500.In	basketball,	the	EuroLeague	concludes	with	Fenerbahe	winning	the	Final	Four	Playoff.Ongoing:	Gaza	warM23	campaignRussian	invasion	of	UkrainetimelineSudanese	civil	wartimelineRecent	deaths:	Harrison	Ruffin	TylerPhil	RobertsonMary	K.	GaillardPeter	DavidAlan	YentobGerry	ConnollyNominate
an	articleMay	31:	Dragon	Boat	Festival	in	China	and	Taiwan	(2025);	World	No	Tobacco	DayBessarion455	Petronius	Maximus,	the	ruler	of	the	Western	Roman	Empire,	was	stoned	to	death	by	a	mob	as	he	fled	Rome	ahead	of	the	arrival	of	a	Vandal	force	that	sacked	the	city.1223	Mongol	invasion	of	Kievan	Rus':	Mongol	forces	defeated	a	Kievan	Rus'
army	at	the	Battle	of	the	Kalka	River	in	present-day	Ukraine.1468	Cardinal	Bessarion	(pictured)	announced	his	donation	of	746	Greek	and	Latin	codices	to	the	Republic	of	Venice,	forming	the	Biblioteca	Marciana.1935	A	magnitude-7.7	earthquake	struck	Balochistan	in	British	India,	now	part	of	Pakistan,	killing	between	30,000	and	60,000	people.2013
A	tornado	struck	Central	Oklahoma,	killing	eight	people	and	injuring	more	than	150	others.Albertino	Mussato	(d.1329)Joseph	Grimaldi	(d.1837)Dina	Boluarte	(b.1962)Mbaye	Diagne	(d.1994)More	anniversaries:	May	30May	31June	1ArchiveBy	emailList	of	days	of	the	yearAboutCucumis	metuliferus,	the	African	horned	cucumber,	is	an	annual	vine	in
the	cucumber	and	melon	family,	Cucurbitaceae.	Its	fruit	has	horn-like	spines,	hence	the	name	"horned	melon".	The	ripe	fruit	has	orange	skin	and	lime-green,	jelly-like	flesh.	It	is	native	to	Southern	Africa,	where	it	is	a	traditional	food.	Along	with	the	gemsbok	cucumber	and	the	citron	melon,	it	is	one	of	the	few	sources	of	water	during	the	dry	season	in
the	Kalahari	Desert.	This	photograph,	which	was	focus-stacked	from	25	separate	images,	shows	two	C.metuliferus	fruits,	one	whole	and	the	other	in	cross-section.Photograph	credit:	Ivar	LeidusRecently	featured:	Ignace	TonenAustralian	white	ibisHell	Gate	BridgeArchiveMore	featured	picturesCommunity	portal	The	central	hub	for	editors,	with
resources,	links,	tasks,	and	announcements.Village	pump	Forum	for	discussions	about	Wikipedia	itself,	including	policies	and	technical	issues.Site	news	Sources	of	news	about	Wikipedia	and	the	broader	Wikimedia	movement.Teahouse	Ask	basic	questions	about	using	or	editing	Wikipedia.Help	desk	Ask	questions	about	using	or	editing
Wikipedia.Reference	desk	Ask	research	questions	about	encyclopedic	topics.Content	portals	A	unique	way	to	navigate	the	encyclopedia.Wikipedia	is	written	by	volunteer	editors	and	hosted	by	the	Wikimedia	Foundation,	a	non-profit	organization	that	also	hosts	a	range	of	other	volunteer	projects:	CommonsFree	media	repository	MediaWikiWiki
software	development	Meta-WikiWikimedia	project	coordination	WikibooksFree	textbooks	and	manuals	WikidataFree	knowledge	base	WikinewsFree-content	news	WikiquoteCollection	of	quotations	WikisourceFree-content	library	WikispeciesDirectory	of	species	WikiversityFree	learning	tools	WikivoyageFree	travel	guide	WiktionaryDictionary	and
thesaurusThis	Wikipedia	is	written	in	English.	Many	other	Wikipedias	are	available;	some	of	the	largest	are	listed	below.	1,000,000+	articles	DeutschEspaolFranaisItalianoNederlandsPolskiPortugusSvenskaTing	Vit	250,000+	articles	Bahasa	IndonesiaBahasa	MelayuBn-lm-gCataletinaDanskEestiEsperantoEuskaraMagyarNorsk	bokmlRomnSimple
EnglishSloveninaSrpskiSrpskohrvatskiSuomiTrkeOzbekcha	50,000+	articles	AsturianuAzrbaycancaBosanskiFryskGaeilgeGalegoHrvatskiKurdLatvieuLietuviNorsk	nynorskShqipSlovenina	Retrieved	from	"	2This	article	is	about	the	year	455.	For	other	uses,	see	455	(disambiguation).This	article	needs	additional	citations	for	verification.	Please	help
improve	this	article	by	adding	citations	to	reliable	sources.	Unsourced	material	may	be	challenged	and	removed.Find	sources:"455"news	newspapers	books	scholar	JSTOR	(April	2019)	(Learn	how	and	when	to	remove	this	message)Calendar	yearYearsMillennium1stmillenniumCenturies4thcentury5thcentury	6thcenturyDecades430s440s450s
460s470sYears452453454455	456457458vte455	by	topicLeadersPolitical	entitiesState	leadersReligious	leadersCategoriesBirthsDeathsDisestablishmentsvte455	in	various	calendarsGregorian	calendar455CDLVAb	urbe	condita1208Assyrian	calendar5205Balinese	saka	calendar376377Bengali	calendar139	138Berber	calendar1405Buddhist
calendar999Burmese	calendar183Byzantine	calendar59635964Chinese	calendar	(WoodHorse)3152	or	2945to	(WoodGoat)3153	or	2946Coptic	calendar171172Discordian	calendar1621Ethiopian	calendar447448Hebrew	calendar42154216Hindu	calendars-	Vikram	Samvat511512-	Shaka	Samvat376377-	Kali	Yuga35553556Holocene
calendar10455Iranian	calendar167	BP	166	BPIslamic	calendar172	BH	171	BHJavanese	calendar340341Julian	calendar455CDLVKorean	calendar2788Minguo	calendar1457	before	ROC1457Nanakshahi	calendar1013Seleucid	era766/767	AGThai	solar	calendar997998Tibetan	calendar(male	Wood-Horse)581	or	200	or	572to(female	Wood-Goat)582	or
201	or	571King	Genseric	sacks	Rome	(455)Year	455	(CDLV)	was	a	common	year	starting	on	Saturday	of	the	Julian	calendar.	At	the	time,	it	was	known	as	the	Year	of	the	Consulship	of	Valentinianus	and	Anthemius	(or,	less	frequently,	year	1208	Ab	urbe	condita).	The	denomination	455	for	this	year	has	been	used	since	the	early	medieval	period,	when
the	Anno	Domini	calendar	era	became	the	prevalent	method	in	Europe	for	naming	years.March	16	Emperor	Valentinian	III,	age	35,	is	assassinated	by	two	Hunnic	retainers	of	the	late	Flavius	Aetius,	while	training	with	the	bow	on	the	Campus	Martius	(Rome),	ending	the	Theodosian	dynasty.	His	primicerius	sacri	cubiculi,	Heraclius,	is	also
murdered.March	17	Petronius	Maximus,	former	domesticus	("elite	bodyguard")	of	Aetius,	becomes	(with	support	of	the	Roman	Senate)	emperor	of	the	Western	Roman	Empire.	He	secures	the	throne	by	bribing	officials	of	the	imperial	palace.	Maximus	consolidates	his	power	by	a	forced	marriage	with	Licinia	Eudoxia,	widow	of	Valentinian	III.Maximus
appoints	Avitus,	most	trusted	general,	to	the	rank	of	magister	militum	and	sends	him	on	an	embassy	to	Toulouse,	to	gain	the	support	of	the	Visigoths.	He	elevates	his	son	Palladius	to	Caesar	and	has	him	marry	Eudocia,	eldest	daughter	of	Valentinian	III.May	31	Maximus	is	stoned	to	death	by	an	angry	mob	while	fleeing	Rome.	A	widespread	panic
occurs	when	many	citizens	hear	the	news	that	the	Vandals	are	plundering	the	Italian	mainland.June	2	Sack	of	Rome:	King	Genseric	leads	the	Vandals	into	Rome,	after	he	has	promised	Pope	Leo	I	not	to	burn	and	plunder	the	city.	Genseric	sacks	the	city	for	a	period	of	two	weeks.	Eudoxia	and	her	daughters,	Eudocia	and	Placidia,	are	taken	hostage.	The
loot	is	sent	to	the	harbour	of	Ostia	and	loaded	into	ships,	from	whence	the	Vandals	depart	and	return	to	Carthage.July	9	Avitus	is	proclaimed	Roman	emperor	at	Toulouse,	and	later	recognised	by	the	Gallic	chiefs	in	Viernum	(near	Arles).September	21	Avitus	enters	Rome	with	a	Gallic	army.	He	restores	the	imperial	authority	in	Noricum	(modern
Austria)	and	leaves	a	Gothic	force	under	Remistus,	Visigoth	general	(magister	militum),	at	Ravenna.The	Ostrogoths	conquer	Pannonia	and	Dalmatia.Battle	of	Aylesford:	Prince	Vortimer	rebels	against	the	pro-Anglo-Saxon	policies	of	his	father,	Vortigern.	He	is	defeated	in	the	battle	at	Aylesford	(Kent).	Hengist	and	his	son	Oisc	become	king	of	Kent.
Horsa	and	Catigern,	brother	of	Vortimer,	are	killed.	The	Britons	withdraw	to	London	(according	to	the	Anglo-Saxon	Chronicle).Skandagupta	succeeds	Kumaragupta	I	as	ruler	of	the	Gupta	Empire	(India).	During	his	reign	he	crushes	the	Hun	invasion;	however,	the	expense	of	the	wars	drains	the	empire's	resources	and	contributes	to	its	decline.Gaero
becomes	king	of	the	Korean	kingdom	of	Baekje.[1]Earliest	recorded	date	at	Chichen	Itza	on	the	Yucatn	Peninsula	(Mexico)	(approximate	date).Barter	economy	replaces	organized	trade	as	Romans	and	other	citizens	desert	their	towns	for	the	countryside,	where	they	will	be	less	vulnerable	to	barbarian	raids	(approximate	date).The	city	of	Vindobona
(Vienna)	is	struck	by	an	epidemic	that	spreads	through	the	Roman	provinces.	The	disease	is	probably	streptococcus	or	a	form	of	scarlet	fever	with	streptococcus	pneumoniae	(approximate	date).Rusticus,	archbishop	of	Lyon	(approximate	date)Wang	Baoming,	empress	of	the	Southern	Qi	(d.	512)March	16Valentinian	III,	emperor	of	the	Western	Roman
Empire	(b.	419)Heraclius,	Roman	courtier	(primicerius	sacri	cubiculi	)May	31	Petronius	Maximus,	emperor	of	the	Western	Roman	EmpireBiyu	of	Baekje,	king	of	Baekje[1]Catigern,	prince	and	son	of	Vortigern	(approximate	date)Horsa,	leader	of	the	Anglo-Saxons	(approximate	date)Kumaragupta	I,	ruler	of	the	Gupta	Empire	(India)Niall	Noigiallach,
High	King	of	Ireland	(approximate	date)Palladius,	son	of	Petronius	Maximus	(approximate	date)Prosper	of	Aquitaine,	disciple	and	Christian	writer	(approximate	date)^	a	b	"List	of	Rulers	of	Korea".	www.metmuseum.org.	Retrieved	April	20,	2019.Retrieved	from	"	3One	hundred	years,	from	301	to
400Millennia1stmillenniumCenturies3rdcentury4thcentury5thcenturyTimelines3rdcentury4thcentury5thcenturyState	leaders3rdcentury4thcentury5thcenturyDecades300s310s320s330s340s350s360s370s380s390sCategories:Births	Deaths	Establishments	DisestablishmentsvteEastern	Hemisphere	at	the	beginning	of	the	4th	century	CE.Eastern
Hemisphere	at	the	end	of	the	4th	century	CE.The	4th	century	was	the	time	period	from	301	CE	(represented	by	the	Roman	numerals	CCCI)	to	400	CE	(CD)	in	accordance	with	the	Julian	calendar.	In	the	West,	the	early	part	of	the	century	was	shaped	by	Constantine	the	Great,	who	became	the	first	Roman	emperor	to	adopt	Christianity.	Gaining	sole
reign	of	the	empire,	he	is	also	noted	for	re-establishing	a	single	imperial	capital,	choosing	the	site	of	ancient	Byzantium	in	330	(over	the	current	capitals,	which	had	effectively	been	changed	by	Diocletian's	reforms	to	Milan	in	the	West,	and	Nicomedeia	in	the	East)	to	build	the	city	soon	called	Nova	Roma	(New	Rome);	it	was	later	renamed
Constantinople	in	his	honor.The	last	emperor	to	control	both	the	eastern	and	western	halves	of	the	empire	was	Theodosius	I.	As	the	century	progressed	after	his	death,	it	became	increasingly	apparent	that	the	empire	had	changed	in	many	ways	since	the	time	of	Augustus.	The	two-emperor	system	originally	established	by	Diocletian	in	the	previous
century	fell	into	regular	practice,	and	the	east	continued	to	grow	in	importance	as	a	centre	of	trade	and	imperial	power,	while	Rome	itself	diminished	greatly	in	importance	due	to	its	location	far	from	potential	trouble	spots,	like	Central	Europe	and	the	East.	Late	in	the	century	Christianity	became	the	official	state	religion,	and	the	empire's	old	pagan
culture	began	to	disappear.[citation	needed]	General	prosperity	was	felt	throughout	this	period,	but	recurring	invasions	by	Germanic	tribes	plagued	the	empire	from	376[1][2]	CE	onward.	These	early	invasions	marked	the	beginning	of	the	end	for	the	Western	Roman	Empire.In	China,	the	Jin	dynasty,	which	had	united	the	nation	prior	in	280,	began
rapidly	facing	trouble	by	the	start	of	the	century	due	to	political	infighting,	which	led	to	the	insurrections	of	the	northern	barbarian	tribes	(starting	the	Sixteen	Kingdoms	period),	which	quickly	overwhelmed	the	empire,	forcing	the	Jin	court	to	retreat	and	entrench	itself	in	the	south	past	the	Yangtze	river,	starting	what	is	known	as	the	Eastern	Jin
dynasty	around	317.	Towards	the	end	of	the	century,	Emperor	of	the	Former	Qin,	Fu	Jin,	united	the	north	under	his	banner,	and	planned	to	conquer	the	Jin	dynasty	in	the	south,	so	as	to	finally	reunite	the	land,	but	was	decisively	defeated	at	the	Battle	of	Fei	River	in	383,	causing	massive	unrest	and	civil	war	in	his	empire,	thereby	leading	to	the	fall	of
the	Former	Qin,	and	the	continued	existence	of	the	Eastern	Jin	dynasty.According	to	archaeologists,	sufficient	archaeological	evidence	correlates	of	state-level	societies	coalesced	in	the	4th	century	to	show	the	existence	in	Korea	of	the	Three	Kingdoms	(300/400668	CE)	of	Baekje,	Goguryeo,	and	Silla.Historians	of	the	Roman	Empire	refer	to	the	"Long
Fourth	Century"	to	the	period	spanning	the	fourth	century	proper	but	starting	earlier	with	the	accession	of	the	Emperor	Diocletian	in	284	and	ending	later	with	the	death	of	Honorius	in	423	or	of	Theodosius	II	in	450.[3]See	also:	Christianity	in	the	4th	centuryGregory	the	Illuminator	mosaic,	converted	Armenia	from	Zoroastrianism	to
ChristianityContemporary	bronze	head	of	Constantine	I	(r.	306337	AD)Early	4th	century	Former	audience	hall	now	known	as	the	Basilica,	Trier,	Germany,	is	built.Early	4th	century	The	Gupta	Empire	is	established.301:	Armenia	first	to	adopt	Christianity	as	state	religion.304439:	The	Sixteen	Kingdoms	in	China	begins.306337:	Constantine	the	Great,
ends	persecution	of	Christians	in	the	Roman	Empire	(see	also	Constantinian	shift)	and	Constantinople	becomes	new	seat	of	government	(New	Rome).Tikal	had	a	population	of	about	100,000	when	it	was	conquered	by	Teotihuacan,	less	than	a	fourth	of	its	peak	population[4]320:	Butuan	Boat	One,	the	oldest	known	Balangay,	a	multi-purpose	ship	native
to	the	Philippines	is	built.325328:	The	Kingdom	of	Aksum	adopts	Christianity.325:	Constantine	the	Great	calls	the	First	Council	of	Nicaea	to	pacify	Christianity	in	the	grip	of	the	Arian	controversy.335380:	Samudragupta	expands	the	Gupta	Empire.337:	Constantine	the	Great	is	baptized	a	Christian	on	his	death	bed.350:	About	this	time	the	Kingdom	of
Aksum	conquers	the	Kingdom	of	Kush.350400:	At	some	time	during	this	period,	the	Huns	began	to	attack	the	Sassanid	Empire.[2]350:	The	Kutai	Martadipura	kingdom	in	eastern	Borneo	produced	the	earliest	known	stone	inscriptions	in	Indonesia	known	as	the	Mulavarman	inscription	written	in	the	Sanskrit	language	using	Pallava	scripture.[5]Mid-4th
century	Dish,	from	Mildenhall,	England,	is	made.	It	is	now	kept	at	the	British	Museum,	London.Mid-4th	century	Wang	Xizhi	makes	a	portion	of	a	letter	from	the	Feng	Ju	album.	Six	Dynasties	period.	It	is	now	kept	at	National	Palace	Museum,	Taipei,	Taiwan,	Republic	of	China.365:	An	earthquake	with	a	magnitude	of	at	least	eight	strikes	the	Eastern
Mediterranean.	The	following	tsunami	causes	widespread	destruction	in	Crete,	Greece,	Libya,	Egypt,	Cyprus,	and	Sicily.376:	Visigoths	appear	on	the	Danube	and	are	allowed	entry	into	the	Roman	Empire	in	their	flight	from	the	Huns.378:	Battle	of	Adrianople:	Roman	army	is	defeated	by	the	Visigoth	cavalry.	Emperor	Valens	is	killed.378395:
Theodosius	I,	Roman	emperor,	bans	pagan	worship,	Christianity	is	made	the	official	religion	of	the	Empire.378:	Siyaj	K'ak'	conquers	Waka	on	(January	8),	Tikal	(January	16)	and	Uaxactun.Wall	painting	of	the	Council	of	Constantinople	(381)	in	the	Stavropoleos	monastery,	Romania381:	First	Council	of	Constantinople	reaffirms	the	Christian	doctrine	of
the	Trinity	by	adding	to	the	creed	of	Nicaea.383:	Battle	of	Fei	River	in	China.395:	The	Battle	of	Canhe	Slope	occurs.395:	Roman	emperor	Theodosius	I	dies,	causing	the	Roman	Empire	to	split	permanently.Late	4th	century:	Cubiculum	of	Leonis,	Catacomb	of	Commodilla,	near	Rome,	is	made.Late	4th	century:	Atrium	added	in	the	Old	St.	Peter's
Basilica,	Rome.For	a	more	comprehensive	list,	see	Timeline	of	historic	inventions	4th	century.The	Stirrup	was	invented	in	China,	no	later	than	322.[6][1]Kama	Sutra,	dated	between	c.400	BC	to	c.	300	AD.[7][8]Iron	pillar	of	Delhi,	India	is	the	world's	first	Iron	Pillar.[citation	needed]Trigonometric	functions:	The	trigonometric	functions	sine	and	versine
originated	in	Indian	astronomy.[9]Codex	Sinaiticus	and	the	Codex	Vaticanus	Graecus	1209,	are	the	earliest	Christian	bibles.[10][11]Book	of	Steps,	Syriac	religious	discourses.[citation	needed]^	a	b	"The	invention	and	influences	of	stirrup".	Archived	from	the	original	on	December	3,	2008.^	a	b	Roberts,	J:	"History	of	the	World".	Penguin,	1994.^	The
Long	Fourth	Century	284450:	Continuity	and	Change	in	the	Later	Roman	Empire	ed.	S.	McGill,	C.	Sogno	and	E.	Watts	(Cambridge	2008).^	"The	Maya:	Glory	and	Ruin".	National	Geographic	Magazine.	Archived	from	the	original	on	April	9,	2008.^	"The	Austronesians:	Historical	and	Comparative	Perspectives".	ANU	Press.	Archived	from	the	original	on
2013-12-25.	Retrieved	2013-04-29.^	Lee,	Adela	C.Y.	"The	stirrup	and	its	effect	on	chinese	military	history".	Silkroad	Foundation.^	Sengupta,	J.	(2006).	Refractions	of	Desire,	Feminist	Perspectives	in	the	Novels	of	Toni	Morrison,	Michle	Roberts,	and	Anita	Desai.	Atlantic	Publishers	&	Distributors.	p.21.	ISBN978-81-269-0629-1.	Archived	from	the
original	on	4	May	2016.	Retrieved	7	December	2014.^	Kakar,	Sudhir;	Doniger,	Wendy	(2003).	Kamasutra.	Oxford;	Toronto:	Oxford	University	Press.	pp.xi.	ISBN978-0-19-283982-4.^	Bag,	A.K.	(1979).	Mathematics	In	Ancient	and	Medieval	India.	Delhi:	Chaukhambha	Orientalia.	p.15.^	Aland,	Kurt;	Aland,	Barbara	(1995).	The	Text	of	the	New
Testament:	An	Introduction	to	the	Critical	Editions	and	to	the	Theory	and	Practice	of	Modern	Textual	Criticism.	Erroll	F.	Rhodes	(trans.).	Grand	Rapids,	Michigan:	William	B.	Eerdmans	Publishing	Company.	p.109.	ISBN978-0-8028-4098-1.^	"Liste	Handschriften".	Mnster:	Institute	for	New	Testament	Textual	Research.	Retrieved	16	March
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edit)510s	(links	|	edit)View	(previous	50	|	next	50)	(20	|	50	|	100	|	250	|	500)Retrieved	from	"	WhatLinksHere/4th_century"	Viable	cell	count:	Viable	cell	count	gives	an	estimate	of	the	total	number	of	living	cells	present	in	a	given	volume	of	a	sample.	Viable	cell	count	can	be	determined	by	automated	machines	and	with	the	use	of	counting	chambers
such	as	the	haemocytometer	(Figure	1)	in	the	microbiology	laboratory.	Haemocytometers	are	routinely	used	in	the	laboratory	to	determine	viable	cell	count	from	samples	and	suspension	of	microbial	cells	in	the	laboratory.	Colony	counts	which	involve	the	enumeration	of	the	number	of	colonies	on	particular	solid	culture	media	can	also	be	used	to
determine	the	viable	counts	of	microbial	cells.	Pour	plate	methods	and	spread	plate	techniques	are	some	colony	counting	techniques	employed	in	the	enumeration	of	microbial	viable	cell	count.	Total	cell	count:	Total	cell	count	is	an	estimate	of	the	total	number	of	both	living	and	dead	cells	in	a	given	volume	of	a	sample.	It	can	be	determined	by	direct
counting	methods	using	microscopy	and	other	electronic	instruments	such	as	the	coulter	counter	and	turbidometry.	Total	cell	counting	techniques	can	be	used	to	count	bacteria,	fungi	(e.g.	yeasts)	and	bacterial	spores	excluding	viruses	and	viroids.	Viruses	are	mainly	counted	using	the	electron	microscope.	Optical	density	(OD):	Optical	density	is	a
measure	of	the	decrease	in	transmitted	light	when	light	is	passed	through	a	microbial	suspension.	It	is	usually	expressed	mathematically	as	OD=log10	(Io/I).	Io	is	the	intensity	of	the	incident	light	while	I	is	the	intensity	of	the	transmitted	light.	The	technique	of	determining	the	OD	value	of	a	given	sample	or	microbial	suspension	in	the	microbiology



laboratory	is	generally	known	as	turbidometry	or	turbidimetry.	Turbidometry	is	the	technique	used	to	estimate	the	actual	concentration	of	cells	in	a	given	suspension	by	passing	a	beam	of	light	through	the	suspension	(suspended	in	a	cuvette).	The	intensity	of	the	transmitted	light	passing	through	the	suspended	fluid	is	compared	to	a	standard	control
in	order	to	determine	the	OD	value	of	the	cells	in	the	liquid.	Optical	density	is	the	measure	of	the	amount	of	light	absorbed	by	a	bacterial	suspension	when	evaluated	in	a	spectophotometric	cuvette	or	blank.	The	OD	value	of	a	given	suspension	or	sample	is	evaluated	using	specialized	type	of	instruments	such	as	the	spectrophotometer	and
turbidimeters	which	gives	reading	as	absorbance.	Absorbance	reading	is	synonymous	to	optical	density	(OD)	value.	Figure	1.	Illustration	of	haemocytometer.	The	haemocytometer	is	a	rectangular	glass	block	that	consists	of	two	central	plateaus	in	which	the	samples	is	inoculated	or	added.	The	central	plateaus	are	unique	because	they	each	consist	of	a
square	area	that	is	divided	into	400	small	squares.	Each	of	the	small	squares	is	0.0025	mm2.	A	given	volume	of	the	sample	or	microbial	suspension	is	added	to	the	counting	chamber	(already	covered	with	a	cover	slip)	using	the	Pasteurs	pipette.	The	sample	is	drawn	into	the	counting	chamber	by	capillary	action	unlike	in	other	cases	where	a	drop	of
the	suspension	is	added	to	a	glass	slide	before	covering	it	with	cover	slip	(e.g.	in	microscopy).	The	haemocytometer	is	allowed	for	about	30	minutes	before	viewing	under	the	microscope	in	order	to	allow	the	cells	to	settle	into	the	central	plateaus	properly.	The	count	of	cells	per	unit	volume	of	the	sample	can	be	calculated	by	multiplying	the	number	of
cells	counted	after	examining	the	400	small	square	areas	with	the	diameter	of	each	of	the	small	square	area	(i.e.	0.0025	mm2).	If	the	suspension	or	sample	to	be	counted	with	the	haemocytometer	was	diluted	before	counting	under	the	microscope,	the	count	obtained	must	be	counted	with	the	dilution	factor	in	order	to	get	the	final	count	of	the
microbial	cells	in	the	sample.	Table	1.	Techniques	of	enumerating	bacterial	cell	numbers	and	cell	mass	Cell	numbersCell	massDirect	microscopic	counts	using	the	Microscope	&	improved	Neubauer	counting	chamber	device.	Both	dead	cells	&	viable	cells	are	counted.	Measurement	of	chemical	parameters	of	microbial	cells	(e.g.	nucleic	acids	&	protein
molecules).	Plate	counts.	It	involves	the	plating	out	or	spreading	of	serially	diluted	bacterial	culture	on	media	plate.	Viable	cells	are	mainly	counted	here.	This	method	gives	the	colony	forming	unit	(CFU)	value	of	the	counted	bacteria.	Measurement	of	physical	parameters	of	microbial	cells	(e.g.	dry	weight	of	bacteria).	Electronic	counting	machines.
This	method	is	used	to	count	eukaryotes	&	other	large	organisms	including	yeasts,	protozoa	&	algae.	Electronic	counters	count	both	dead	cells	&	living	cells.Measurement	of	chemical	activity	of	microbial	cells	(e.g.	CO2	&	O2	production	or	utilization).Membrane	filters	technique.	This	method	involve	the	direct	count	of	microbial	cells	growing	on
specialized	filters	known	as	membrane	filters	with	pores	small	enough	to	hold	bacteria	colonies	in	a	solid	culture	media.Measurement	of	bacterial	turbidity.	Microbial	growth	can	be	evaluated	by	assessing	their	growth	in	a	broth	medium.	This	technique	allows	microbiologists	to	determine	microbial	mass	by	measuring	the	intensity	of	light	directed	or
absorbed	by	a	turbid	growth	of	bacterial	cells	in	a	broth	culture	medium.	A	spectrophotometer	is	used	to	measure	this	growth;	and	growth	readings	are	taken	in	terms	of	absorbance	which	is	extrapolated	and	taken	as	the	actual	cell	mass	of	the	organism.	Spectrophotometer	specifically	measures	the	optical	density	or	turbidity	of	the	growing	bacterial
cells	in	a	broth	culture	medium.	Increase	in	the	turbidity	of	the	broth	culture	indicates	increase	of	the	microbial	cell	mass	in	the	growth	medium,	and	this	is	proportional	to	the	number	of	microorganism	present	in	the	growth	vessel	(both	viable	and	dead	cells).	Many	techniques	exist	for	the	measurement	of	microbial	growth	in	terms	of	assessing
microbial	cell	numbers	and	microbial	cell	mass.	These	methods	as	stipulated	in	Table	1	above	helps	the	microbiologists	to	elucidate	the	doubling	(generation)	time	of	a	microbial	cell.	As	explained	in	Table	1,	these	techniques	also	allow	the	microbiologist	to	assess	the	actual	amount	or	number	of	both	viable	and	dead	cells	present	in	the	growth
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