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Mr	vp	test

The	MR	test	identifies	bacteria's	ability	to	ferment	glucose	into	stable	acids	like	lactic	acid,	acetic	acid,	or	formic	acid	by	changing	methyl	red's	color	from	yellow	to	red	when	pH	drops	below	4.5.	Clark	and	Lubs	created	MR-VP	Broth	for	simultaneous	MR	and	VP	tests.	Some	bacteria	convert	pyruvic	acid	to	these	stable	acids	through	the	mixed	acid
pathway.	The	type	of	acid	produced	varies	among	species	due	to	different	enzymatic	pathways.	In	the	MR	test,	glucose-fed	bacteria	turns	methyl	red	red	if	it	produces	a	stable	acid.	The	mixed	acid	pathway	generates	4	acidic	products,	1	neutral	fermentation	product,	1	CO2,	and	1	H2	per	mol	of	glucose	fermented.	MRVP	broth	contains	buffered
peptone,	glucose,	dipotassium	phosphate,	and	methyl	red	solution.	To	perform	the	test,	inoculate	the	medium,	incubate	for	24	hours,	aliquot	1ml,	add	methyl	red	indicator,	and	observe	for	color	change.	Positive	reactions	show	a	distinct	red	color,	while	negative	reactions	display	a	yellow	color.	although	most	bacteria	can	ferment	glucose,	different
types	of	bacteria	might	produce	varying	end	products	during	this	process.	some	bacteria	follow	the	mixed	acid	fermentation	pathway,	converting	pyruvate	into	a	stable	organic	acid	mixture,	while	others	use	the	butylene	glycol	pathway	to	produce	acetoin	and	butanediol.	the	voges-proskauer	(vp)	test	is	a	biochemical	assay	that	detects	the	ability	of
bacteria	to	metabolize	pyruvate	into	a	neutral	intermediate	product	called	acetylmethylcarbinol	or	acetoin.	this	test,	along	with	others	in	the	imvic	series,	helps	differentiate	and	identify	gram-negative	bacteria,	especially	enterobacterales.	the	vp	test	was	first	described	by	daniel	w.o.	voges	and	bernhard	proskauer	in	1898	and	has	since	been	modified
to	improve	results.	today,	it	is	widely	used	to	characterize	and	differentiate	gram-negative	bacilli	and	actinobacteria	based	on	their	ability	to	produce	acetoin	as	a	glucose	fermentation	end	product.	the	mr-vp	broth,	or	glucose	phosphate	broth,	is	used	for	performing	this	test.	Using	ATCC	13883	bacterial	colonies,	inoculate	broth	and	incubate
aerobically	for	18	to	24	hours	at	35±2°C.	After	incubation,	transfer	2	mL	of	broth	to	a	clean	test	tube	and	add	Reagent	A	(5%	α-naphthol	solution)	and	Reagent	B	(40%	KOH	solution).	Observe	the	formation	of	red-pink	color	within	30	minutes	after	vigorous	shaking.	If	no	color	develops,	re-incubate	for	additional	24	hours.	Methyl	Red	and	Voges
Proskauer	Test	Protocols	The	Methyl	Red	test,	also	known	as	the	MR	test,	is	a	biochemical	assay	used	to	differentiate	between	two	types	of	facultative	anaerobic	enteric	bacteria	based	on	their	ability	to	produce	acid.	The	test	detects	mixed	acid	fermentation	of	glucose,	which	identifies	an	organism's	capacity	to	produce	stable	acid	end	products.	In
this	test,	all	members	of	the	Enterobacteriaceae	family	can	convert	glucose	into	pyruvic	acid	through	the	Embden-Meyerhof	pathway.	However,	bacteria	have	two	different	pathways	for	further	metabolizing	pyruvic	acid,	resulting	in	the	production	of	various	organic	acids.	Organisms	that	utilize	the	mixed-acid	pathway	produce	more	acid	end
products,	such	as	lactic	acid	and	acetic	acid,	which	maintain	an	acidic	environment.	The	methyl	red	test	uses	a	pH	indicator	to	detect	mixed	acid	fermentation.	The	MR	reagent	is	added	to	the	broth	medium	after	incubation,	changing	color	from	red	at	pH	4.4	to	yellow	at	pH	6.2.	Organisms	that	produce	a	large	number	of	organic	acids	will	keep	the
broth	medium	red,	while	those	that	do	not	will	turn	it	yellow.	The	MRVP	broth	used	in	this	test	consists	of	buffered	peptone,	dextrose,	dipotassium	phosphate,	and	has	a	final	pH	of	6.9±0.2.	The	procedure	involves	inoculating	the	broth	with	a	pure	culture	of	the	organism,	incubating	at	35°-37°C	for	48	hours,	adding	methyl	red	reagent,	and	observing
for	color	changes.	The	test's	results	are	as	follows:	positive	(bright	red),	weakly	positive	(red-orange),	or	negative	(yellow).	However,	some	organisms	may	not	have	produced	enough	products	after	48	hours,	leading	to	inconclusive	results.	In	such	cases,	continued	incubation	for	an	additional	three	days	and	retesting	the	broth	culture	can	help
determine	the	organism's	identity.	The	Methyl	Red	test	should	be	used	in	conjunction	with	other	confirmatory	tests	to	differentiate	between	organisms	within	the	Enterobacteriaceae	family.	The	Methyl	Red-Voges	Proskauer	(MR-VP)	test	is	a	diagnostic	tool	used	to	identify	enteric	gram-negative	rods,	with	the	MR	test	being	one	component	of	this
process.	According	to	Scott's	Diagnostic	Microbiology	and	Aneja's	Experiments	in	Microbiology,	the	MR	test	determines	an	organism's	ability	to	produce	stable	acid	end	products	from	glucose	fermentation.	The	principle	behind	the	MR	test	involves	using	methyl	red	indicator	to	detect	pH	levels	after	an	enteric	gram-negative	rod	has	fermented
glucose,	with	a	positive	reaction	indicated	by	a	red	color	below	pH	4.4	and	a	yellow	color	at	pH	5.8.	The	MR-VP	test	broth	composition	includes	buffered	peptone,	glucose,	dipotassium	phosphate,	and	deionized	water,	with	a	final	pH	of	6.9.	To	prepare	the	MR	solution,	0.1g	of	methyl	red	is	dissolved	in	300ml	of	95%	ethyl	alcohol	and	then	diluted	to
500ml	with	distilled	water.	The	requirements	for	the	MR	test	include	MR-VP	broth,	test	organism,	inoculating	wire,	Bunsen	burner,	incubator,	methyl	red	indicator,	and	control	strains	such	as	Escherichia	coli	ATCC	25922	and	Klebsiella	pneumoniae	ATCC	13883.	The	procedure	involves	inoculating	the	test	organism	and	incubating	at	35°C	for	at	least
48	hours,	then	adding	methyl	red	indicator	to	the	broth	and	observing	for	a	red	color,	which	indicates	a	positive	test.	A	yellow	color	indicates	a	negative	test,	while	an	intermediate	orange	color	does	not	constitute	a	positive	result.	Quality	control	results	are	also	essential	in	ensuring	the	accuracy	of	the	MR	test.	coli	ATCC	25922—MR	positive(red),VP
negative(no	change)Klebsiella	pneumoniae	ATCC	13883—MR	negative	(yellow),	VP	positive	(red)	Initially,	the	methyl	red	test	was	used	to	differentiate	between	members	of	Enterobacteriaceae,	but	now	it	is	also	used	to	characterize	other	groups	of	bacteria	including	Actinobacteria.	Methyl	red	test	positive	bacteria	are	as	follows:	Escherichia	coli,
Klebsiella	ozanae,	Klebsiella	rhinoscleromatis,	Klebsiella	ornithiolytica,	Citrobacter,	Proteus,	Yersinia,	Edwardsiella,	Salmonella.	Methyl	red	test	negative	bacteria	are	Klebsiella	pneumoniae	and	Enterobacter	species.	The	methyl	red	test	must	not	be	reported	unless	the	medium	has	been	incubated	for	a	minimum	of	48	hours,	as	early	tests	may	result
in	false-positive	results.	A	light	inoculum	is	preferred	to	avoid	inhibited	bacterial	growth	and	invalid	test	results.	Incubation	periods	up	to	5	days	may	be	necessary	for	the	methyl	red	test	result	interpretation.	KOHControl	strainsKlebsiella	pneumoniae	ATCC	13883Escherichia	coli	ATCC	25922	The	Voges-Proskauer	test	assesses	the	ability	of	bacteria
to	ferment	carbohydrates,	producing	acid	and	changing	the	pH	of	the	medium.	To	perform	this	test,	a	broth	culture	is	prepared	and	incubated	at	35°C	for	18-24	hours.	Culture	medium	stays	yellow	due	to	less	acid	produced	from	glucose	fermentation.	The	test	uses	methyl	red-Voges-Proskauer	(MR/VP)	broth,	which	can	be	home-made	or	bought.
MR/VP	broth	consists	of	polypeptone,	glucose,	dipotassium	phosphate,	and	distilled	water	with	a	pH	of	6.9.	Methyl	Red	solution	is	prepared	by	dissolving	0.1g	in	300ml	of	ethyl	alcohol	and	then	mixing	it	with	distilled	water	to	make	500ml.	The	medium	is	tested	with	Escherichia	coli	(MR	positive)	and	Klebsiella	pneumoniae	(MR	negative).	The	MR-VP
broth	is	used	for	both	the	methyl	red	test	and	the	Voges-Proskauer	test,	which	differ	only	in	the	addition	of	reagents.	The	tubes	are	incubated	at	35°C	for	48	hours	before	adding	the	methyl	red	indicator	solution	or	Barritt’s	reagent.	A	positive	methyl	red	test	shows	a	stable	red	color	on	the	surface,	indicating	sufficient	acid	production	to	lower	the	pH
to	4.4.	This	is	indicative	of	E.	coli	and	other	similar	bacteria,	while	MR-negative	organisms	include	Klebsiella	pneumoniae.	The	Voges-Proskauer	test	typically	has	an	opposite	reaction.


