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What	are	the	equipment	used	in	microbiology	laboratory

Last	updated	on	May	3,	2025,	by	Muhamed	Elmesery,	a	microbiology	lab	is	a	spezialized	laboratory	designed	for	conducting	experiments	and	research	on	microorganisms	such	as	viruses,	bacteria,	fungi,	algae,	and	protozoa.	This	type	of	laboratory	is	equiped	with	spezialized	tools	and	equipment	to	handle	microorganisms	safley,	as	well	as	sterile
environments	and	containment	systems	to	prevent	the	spread	of	infection	and	infectious	agents.	In	this	blog	post	we	will	lern	more	about	the	most	critical	and	basic	microbiology	lab	equipment	and	their	various	uses.	Let’s	explore	the	key	peices	of	microbiology	lab	equipment	and	shed	light	on	how	they	are	utilized	for	laboratory	experiments.	What
equipment	is	used	in	a	microbiology	lab?	Incubator	An	incubator	is	microbiology	lab	equipment	that	is	used	for	the	growth	and	maintenence	of	microorganisms	and	cultures	by	providing	the	optimal	temperature,	presure,	and	moisture	according	to	the	purpose	of	the	experiment	and	the	workload	of	the	laboratory.	The	principle	of	the	incubator	is
based	on	maintaining	a	proper	atmosphere	for	the	growth	of	microorganisms.	Incubators	are	widely	used	in	cell	culture,	stem	cell	research,	pharmaceutical	studies,	and	biochemical	experiments.	Autoclave	An	autoclave	is	a	pressurized	chamber	which	is	used	for	sterilization	and	disinfection	proceses	depending	on	the	combination	of	presure,	time,
and	steam.	The	principle	of	the	autoclave	is	based	on	the	fact	that	all	items	to	be	sterilized	come	into	direct	contact	with	the	steam	(the	sterilization	agent)	for	a	certain	period	and	at	a	specifik	temperature	regardless	of	the	type	of	the	material	(e.g.:	glassware	,	plastic	,et).	Autoclaves	are	mostly	used	for	the	sterilization	and	disinfection	of	equipment
in	microbiology	labs	with	the	capacity	of	sterilizing	a	large	number	of	items	at	once.	Centrifuge	A	centrifuge	is	a	microbiology	lab	equipment	used	to	separate	substances	by	density	using	centrifugal	force	(	it	allows	the	rotation	of	an	object	about	an	axis,	where	an	outward	force	is	applied	perpendicular	to	the	axis).	It	facilitates	different	components	of
a	mixture	depending	on	their	specifik	gravity.	The	centrifuge	operates	on	the	principle	of	sedimentation,	where	the	high	rotation	speed	causes:	Denser	particles	to	move	away	from	the	center	and	settle	at	the	bottom.	Smaller	and	less	dense	particles	to	be	forced	towards	the	center	and	collected	at	the	top	The	primary	application	of	the	centrifuge	is	to
separate	the	particles	suspended	in	a	mixture.	It	is	widely	used	in	microbiology	to	separate	blood	components	and	cellular	organelles,	isolate	proteins,	purify	DNA,	and	more.	To	educate	your	students	about	the	centrifuge	and	its	role,	you	can	rely	on	simulations	such	as	the	RNA	Extraction	and	Preparation	of	Washed	Red	Blood	Cells	Virtual	Lab	from
PraxiLabs	where	students	can	interact	with	different	objects	and	thoroughly	lern	the	role	of	centrifuge.	Deep	Freezer	A	deep	freezer	is	an	important	device	in	microbiology	labs.	It	is	based	on	the	principle	that	under	extremely	low	temperatures,	there	is	minimal	microbial	growth	which	allows	for	the	protection	and	preservation	of	different
substances.	A	deep	freezer	is	used	for	the	long-term	preservation	of	samples,	cultures,	and	other	materials	that	require	a	controlled	environment	to	maintain	their	integrity.	Given	article	text	here	Microbiology	Laboratory	Equipment	for	Virtual	Labs	Various	equipment	is	required	to	be	a	microbiologist,	including	microscopes,	incubators,	centrifuges,
autoclaves,	ovens,	and	freezers.	Microscopes	help	view	small	organisms,	while	pipettes	measure	precise	amounts	of	liquids.	Other	essential	tools	include	test	tubes,	glassware,	slides,	Petri	dishes,	culture	media,	and	equipment	for	heating,	mixing,	and	stirring	solutions.	Microbiology	Lab	Essentials	and	Setup	Guide	Tools	such	as	pipettes,	test	tubes,
and	Petri	dishes	are	essential	for	a	microbiology	lab.	Additionally,	equipment	like	bunsen	burners,	shakers,	and	spectrophotometers	play	a	crucial	role	in	laboratory	operations.	Setting	up	a	microbiology	lab	requires	careful	planning,	dedication,	and	attention	to	detail.	A	well-defined	research	focus	is	vital	before	establishing	the	laboratory.	Choosing	a
suitable	space	with	good	ventilation,	accessibility,	and	proximity	to	other	facilities	is	also	important.	The	selection	of	microscopes,	autoclaves,	ovens,	and	safety	gear	are	just	a	few	of	the	essential	equipment	needed	for	microbiology	labs.	Designing	an	efficient	layout	that	prioritizes	workflow,	efficiency,	and	safety	is	crucial.	Creating	designated
workstations	for	microscopy,	culturing,	and	data	analysis	can	streamline	research	processes.	Microbiology	labs	rely	on	specialized	electrical	and	ventilation	systems	to	maintain	a	controlled	environment.	Ensuring	laboratory	safety	through	biosafety	level	classifications,	waste	management	protocols,	and	proper	training	is	vital.	Establishing	a	lab
requires	financial	investment,	which	can	be	secured	through	grant	opportunities,	partnerships,	or	crowdfunding.	Training	and	skill	development	are	also	essential	for	maintaining	the	latest	techniques	and	methodologies.	The	equipment	used	in	a	modern	microbiology	laboratory	is	crucial	for	effective	study	and	operation.	Here	are	three	key	pieces	of
equipment	that	every	lab	should	have.	1.	Hot	Air	Oven:	This	oven	uses	dry	heat	to	sterilize	glassware	such	as	test	tubes,	pipettes,	and	petri	dishes.	The	temperature	is	set	at	180°C	for	3	hours.	Modern	ovens	come	with	a	digital	display	and	automatic	timer,	making	the	process	easier	and	more	efficient.	2.	Drying	Oven:	Some	reagents	require	the
glassware	to	be	dried	completely	before	use.	The	drying	oven	achieves	this	by	heating	the	glassware	to	100°C	until	it	is	dry.	3.	Autoclave:	This	is	the	workhorse	of	any	microbiology	laboratory.	It	not	only	sterilizes	liquid	substances	but	also	glassware	when	needed.	The	autoclave	uses	high	pressure	to	reach	temperatures	above	100°C,	making	it
effective	against	both	non-spore	forming	and	spore-forming	bacteria.	Too	much	water	can	significantly	prolong	the	sterilization	process,	so	it's	crucial	to	optimize	the	autoclave	settings.	When	preparing	materials	for	sterilization,	cover	them	with	craft	paper	and	arrange	them	on	a	wooden	or	aluminum	frame	placed	in	the	autoclave	base.	This	ensures
that	the	materials	don't	become	submerged	or	float	during	boiling,	which	could	lead	to	contamination.	Close	the	autoclave	tightly,	leaving	only	the	steam	release	valve	open,	then	heat	it	using	a	flame	or	built-in	heating	element.	As	the	pressure	increases,	monitor	the	pressure	dial	and	adjust	the	temperature	accordingly	until	you	reach	the	desired
level	of	121°C	(15	psi)	for	15	minutes.	Once	the	target	temperature-pressure	is	achieved,	maintain	it	by	controlling	the	heating	source.	After	the	specified	time	has	passed,	discontinue	heating	and	gradually	open	the	steam	release	valve	to	allow	the	remaining	steam	to	escape.	Only	when	the	pressure	returns	to	normal	atmospheric	levels	can	you
safely	open	the	autoclave.	Remove	the	sterilized	materials	using	a	clean	cloth	or	asbestos-coated	gloves.	For	horizontal	steam-jacketed	autoclaves,	steam	is	produced	by	a	boiler	and	released	into	the	outer	chamber	at	a	designated	pressure,	then	allowed	to	escape	before	being	closed	off.	The	hot	jacket	heats	the	inner	chamber,	preventing
condensation	on	the	materials.	This	setup	allows	for	temperatures	exceeding	100°C,	which	can	effectively	sterilize	the	materials.	In	addition	to	its	primary	function,	modern	autoclaves	often	come	equipped	with	automatic	shutting	systems	that	prevent	the	door	from	opening	unless	the	temperature	and	pressure	have	returned	to	near-room	conditions.
These	devices	also	feature	separate	temperature	dials	to	indicate	internal	chamber	temperatures,	as	well	as	automated	temperature	and	pressure	control.	After	a	set	sterilization	time,	they	will	automatically	shut	off.	The	ideal	temperature	for	a	normal	human	being	(37°C)	is	the	standard	incubation	temperature,	which	can	be	adjusted	using	a
thermostat	in	the	incubator.	The	thermostat	reading	is	approximate,	but	accurate	temperatures	can	be	checked	on	a	thermometer	attached	to	the	incubator.	By	rotating	the	thermostat	knob	and	noting	the	temperature	on	the	thermometer,	the	exact	temperature	required	can	be	set.	Most	modern	incubators	are	programmable,	allowing	users	to	set
the	desired	temperature	and	time	period	without	trial	and	error.	This	feature	enables	efficient	temperature	control,	reducing	the	risk	of	spurious	experimental	results	caused	by	dehydration.	Low-temperature	incubators	(BOD)	are	used	for	specific	purposes,	such	as	growing	microbes	at	temperatures	ranging	from	50°C	to	2-3°C.	These	incubators	also
use	a	thermostat,	but	with	a	programmable	feature	that	eliminates	trial	and	error	temperature	setting.	The	desired	temperature	is	set	using	a	knob,	and	the	exact	temperature	required	can	be	determined	by	fine-tuning	the	knob	and	checking	the	thermometer.	In	addition	to	incubators,	refrigerators	(freezers)	store	thermo	labile	chemicals,	solutions,
and	other	materials	at	cooler	temperatures	or	even	sub-zero	temperatures	(less	than	0°C).	Stock	cultures	of	bacteria	are	also	stored	in	these	units	during	sub-culturing	periods.	Fridge	is	used	to	prevent	dehydration	of	sterilized	media.	Other	equipment	used	in	laboratories	includes	deep-frye	for	storing	chemicals	and	preserving	samples	at	very	low
sub-zero	temperatures,	electronic	top-pan	balance	for	weighing	large	quantities	of	media,	and	electronic	analytical	balance	for	precise	weighing	of	small	quantities	of	chemicals.	Microbiological	Media	Preparation	and	Water	Purification	Techniques	When	not	in	use,	it	should	be	kept	half	immersed	in	water	contained	in	a	small	beaker	and	preferably
covered	with	a	bell	jar	to	prevent	dust	accumulation	in	the	water	and	loss	of	water	through	evaporation.	Before	use,	the	meter	needs	to	be	calibrated	using	two	standard	buffers	of	known	pH.	Usually,	buffers	of	pH	4.0,	7.0,	and	9.2	are	commercially	available.	The	instrument	is	turned	on	and	left	for	30	minutes	to	warm	up.	The	temperature	calibration
knob	is	rotated	to	match	the	desired	temperature.	Then,	the	electrode	is	dipped	into	a	buffer	(pH	7.0),	and	if	the	reading	is	not	7.00,	the	pH	calibration	knob	is	adjusted	until	it	reads	7.00.	Next,	the	electrode	is	dipped	in	another	buffer	(pH	4.0	or	9.2).	If	the	reading	matches	the	pH	of	the	used	buffer,	the	instrument	is	working	properly.	Otherwise,	the
electrode	needs	to	be	activated	by	dipping	in	0.1	N	HCl	for	24	hours.	After	calibration,	the	pH	of	samples	can	be	determined	by	dipping	the	electrode	into	them	and	noting	the	reading.	The	electrode	should	always	be	rinsed	with	distilled	water	before	dipping	into	any	solution.	Samples	must	not	contain	suspended	sticky	materials	that	may	form	a
coating	on	the	tip	of	the	electrode	and	reduce	its	sensitivity.	The	old	model	pH	meters	had	double	electrodes,	while	new	models	have	single	combined	electrodes.	Additionally,	some	modern	pH	meters	feature	automatic	temperature	correction.	These	instruments	include	another	'temperature	electrode'	to	measure	the	solution's	temperature	and
correct	for	temperature	variations.	Some	advanced	pH	meters	use	a	single	gel	electrode	with	very	little	chance	of	breakage	due	to	its	sealed	casing	except	at	the	tip.	The	tip	has	both	pH	and	temperature	sensors.	To	maintain	these	electrodes,	they	don't	require	constant	dipping	in	distilled	water	because	the	electrode	tip	is	closed	with	a	plastic	cap
containing	a	saturated	solution	of	potassium	chloride	when	not	in	use.	In	preparing	microbiological	media,	pH	is	typically	determined	using	narrow-range	pH	papers	and	adjusted	to	the	required	pH	by	adding	acids	or	alkalis	as	needed.	The	process	is	sped	up	and	the	material	gets	agitated	by	constantly	shaking	it	with	a	motor	that	moves	the
containers	back	and	forth.	The	shaking	rate	can	be	controlled	with	a	regulator,	making	most	modern	water	baths	programmable	and	easy	to	use.	They	don't	need	trial	and	error	temperature	setting,	just	program	the	desired	temperature	for	a	certain	period	of	time.	This	is	useful	for	growing	bacteria	in	broth	at	a	specific	temperature.	Counting
bacteria	colonies	on	a	plate	can	be	tricky	due	to	overcrowding	or	small	size,	but	a	mechanical	counter	called	Quebec	Colony	Counter	makes	it	easy	by	dividing	the	plate	into	squares	and	magnifying	the	colonies	1.5	times	with	a	glass.	Electronic	counters	are	also	available,	either	handheld	or	tabletop,	which	can	mark	and	count	the	colonies	instantly
with	a	beep	sound	and	display	the	total	on	an	LED	screen.	A	magnetic	stirrer	is	used	to	dissolve	chemicals	that	require	long	stirring	time	by	putting	a	coated	magnet	in	the	container	and	rotating	it	with	a	motor.	This	makes	dissolving	substances	quick	and	easy.	The	magnet	is	coated	to	prevent	reaction	with	the	solution.	After	dissolution,	the	magnet
can	be	retrieved	with	a	tool	called	a	'stirring	bar	retriever'.	A	sonicator	breaks	cells	using	high-frequency	waves,	making	it	useful	for	certain	applications.	A	vortex	mixer	mixes	liquids	by	creating	a	whirlpool	effect,	which	helps	to	combine	or	separate	substances	in	a	container.	The	device	for	thorough	mixing	of	liquids	in	test	tubes	features	a	rotor	with
adjustable	speed	and	a	foam-rubber	top.	When	a	test	tube	is	pressed	against	this	top,	it	triggers	the	rotor	to	rotate	rapidly,	creating	centripetal	force	that	effectively	mixes	the	solution	inside.	This	tool	proves	particularly	useful	during	serial	dilution	in	bacterial	enumeration,	where	uniform	suspension	of	bacteria	cells	is	crucial.	Laminar	Flow	Chamber:
A	specialized	chamber	designed	for	aseptic	transfer	and	inoculation	of	microbes	minimizes	contamination	risk.	By	circulating	filtered	air	through	a	HEPA	filter,	it	maintains	a	sterile	environment	even	when	the	door	is	left	open	temporarily	during	procedures.	Additionally,	an	UV	lamp	inside	the	chamber	pre-treats	and	sterilises	its	interior	before	use.
For	precise	counting	of	bacteria	in	liquid	samples,	the	Electronic	Cell	Counter	uses	a	'Coulter	counter'	technology	that	allows	cells	to	pass	through	a	tiny	orifice	while	measuring	electric	current	resistance.	This	method	enables	direct	enumeration	without	manual	counting	methods.	The	bacterial	load	in	a	liquid	sample	can	be	quantified	by	monitoring
the	temporary	resistance	increase	caused	by	a	non-conductive	cell	passing	through	an	orifice.	This	resistance	increase	is	electronically	recorded,	providing	an	indication	of	the	number	of	bacteria	present.	Another	method	uses	membrane	filtration	apparatus	to	sterilize	substances,	which	breaks	down	and	loses	its	properties	when	exposed	to	heat.
Microscopes	are	employed	for	various	types	of	observations,	while	computers	aid	in	analysis	and	identification	of	bacteria	within	hours.	The	spectrophotometer	measures	color	intensities	of	solutions,	whereas	electrical	devices	require	voltage	protection	to	prevent	damage	from	fluctuations.	An	automatic	bacteria	identification	system	utilizes	a
computer-assisted	approach,	streamlining	the	lengthy	process	of	conventional	identification	methods.	The	process	of	identifying	bacteria	begins	with	a	motility	test,	followed	by	cultural	characteristics	and	biochemical	tests.	The	final	step	involves	consulting	'Bergey's	Manual	of	Determinative	Bacteriology'	to	match	the	results	with	known	bacterial
profiles.	The	automatic	bacteria	identification	system	rapidly	identifies	bacteria,	utilizing	disposable	cards	that	can	accommodate	multiple	samples	at	once.	Each	card	features	64	wells	containing	dehydrated	media	for	various	biochemical	tests.	A	capillary	tube	is	attached	to	each	card,	which	absorbs	the	bacterial	suspension	and	dispenses	it	into	the
wells.	After	incubation,	the	color	changes	in	each	well	are	recorded	and	compared	to	a	library	database	to	determine	the	bacteria's	name	with	a	high	degree	of	probability.	The	system	requires	isolated	colonies	or	pure	cultures	grown	on	plates	or	slants	to	be	transferred	into	sterile	saline	solution,	creating	a	suspension	that	is	then	loaded	onto	cards.
The	cards	are	placed	in	a	vacuum	chamber,	where	the	bacterial	suspension	is	drawn	into	capillary	tubes	and	dispensed	into	the	wells.	The	cassette	is	incubated	at	a	programmed	temperature	for	a	set	period,	with	automated	color	readings	every	15	minutes.	The	recorded	results	are	compared	to	the	library	database,	providing	the	bacteria's	name
along	with	a	probability	score.	Used	cards	are	then	disposed	of	in	a	sterilized	waste	chamber.	Notably,	renowned	automatic	bacteria	identification	systems	include	VITEK	2	and	API	(Analytical	Profile	Indexing),	with	VITEK	2	operating	on	the	same	principle	described	above.	3.13	employs	an	alternative	approach	for	bacterial	identification	that	involves
manual	inoculation	and	external	incubation.	Key	instruments	utilized	for	biochemical	substance	isolation,	purification,	and	identification	include	PCR	Thermocycler,	Refrigerated	Centrifuge,	Ultra-centrifuge,	Gas	Chromatography	(GC),	High	Performance	Liquid	Chromatography	(HPLC),	Thin	Layer	Chromatography	(TLC),	Paper	Chromatography,
Column	Chromatography,	and	Electrophoresis	Unit.	Polymerase	Chain	Reaction	(PCR)	plays	a	pivotal	role	in	nucleic	acid-based	methods,	serving	as	a	fundamental	component	in	modern	microbiology	and	biotechnology	laboratories.


