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The	molar	extinction	coefficient	calculator	is	utilized	to	determine	the	ability	of	a	substance	to	absorb	light	at	a	specific	wavelength,	also	referred	to	as	the	molar	attenuation	coefficient	or	molar	absorptivity.	For	instance,	in	protein	analysis,	the	molar	extinction	coefficient	at	280	nm	is	often	used	to	estimate	protein	concentration	without	the	need	for
time-consuming	and	destructive	assays.	Consider	a	biochemist	working	with	a	novel	protein.	By	using	the	molar	extinction	coefficient	calculator,	they	can	predict	the	protein’s	absorbance	based	on	its	amino	acid	sequence,	particularly	the	number	of	aromatic	residues	like	tryptophan,	tyrosine,	and	phenylalanine.	This	prediction	allows	for	rapid	and
non-destructive	concentration	measurements,	which	is	invaluable	in	experimental	design	and	quality	control	processes.	SampleConcentration	(M)AbsorbancePath	Length	(cm)ε	(L	mol⁻¹	cm⁻¹)Conversion	EquationProtein	X1.0	×	10⁻⁵0.45145,000ε	=	A	/	(c	*	l)DNA	Fragment2.0	×	10⁻⁶0.132166,000ε	=	A	/	(c	*	l)Small	Molecule	Y5.0	×	10⁻⁴0.750.53,000ε
=	A	/	(c	*	l)RNA	Sample1.5	×	10⁻⁶0.0924161,600ε	=	A	/	(c	*	l)Peptide	Z2.5	×	10⁻⁵0.187517,500ε	=	A	/	(c	*	l)	The	molar	extinction	coefficient	(ε)	is	mathematically	expressed	using	the	Beer-Lambert	Law.	The	formula	is:	A	=	ε	c	l	Where:	A	is	the	absorbance	(dimensionless)	ε	is	the	molar	extinction	coefficient	(L	mol⁻¹	cm⁻¹)	c	is	the	concentration	of	the
absorbing	species	(mol	L⁻¹)	l	is	the	path	length	of	the	sample	(cm)	If	a	solution	of	a	compound	has	an	absorbance	of	0.5	at	a	concentration	of	1.0	×	10⁻⁵	M	and	a	path	length	of	1	cm,	the	molar	extinction	coefficient	would	be	calculated	as:	ε	=	A	/	(c	l)	=	0.5	/	(1.0	×	10⁻⁵	M	1	cm)	=	50,000	L	mol⁻¹	cm⁻¹	This	high	value	would	indicate	a	strongly	absorbing
compound	at	the	measured	wavelength.	UnitDescriptionCommon	UsageL	mol⁻¹	cm⁻¹Liters	per	mole	per	centimeterStandard	unit	in	biochemistry	and	chemistryM⁻¹	cm⁻¹Inverse	molar	per	centimeterEquivalent	to	L	mol⁻¹	cm⁻¹cm²	mol⁻¹Square	centimeters	per	moleUsed	in	some	physical	chemistry	contexts(μg/mL)⁻¹	cm⁻¹Inverse	micrograms	per
milliliter	per	centimeterOften	used	for	nucleic	acid	quantificationmL	mg⁻¹	cm⁻¹Milliliters	per	milligram	per	centimeterSometimes	used	in	protein	science	Calculating	the	molar	extinction	coefficient	involves	several	steps	and	requires	careful	measurement:	Prepare	a	series	of	solutions	with	known	concentrations	of	the	compound	of	interest.	Measure
the	absorbance	of	each	solution	at	the	desired	wavelength	using	a	spectrophotometer.	Plot	absorbance	vs.	concentration	on	a	graph.	The	resulting	plot	should	be	a	straight	line	passing	through	the	origin.	Calculate	the	slope	of	this	line.	The	slope	represents	the	product	of	the	molar	extinction	coefficient	and	the	path	length	(ε	*	l).	Divide	the	slope	by
the	path	length	to	obtain	the	molar	extinction	coefficient.	Let’s	say	we	prepare	solutions	of	a	compound	at	concentrations	of	1	×	10⁻⁵,	2	×	10⁻⁵,	and	3	×	10⁻⁵	M.	We	measure	their	absorbances	at	350	nm	using	a	1	cm	cuvette	and	obtain	values	of	0.2,	0.4,	and	0.6,	respectively.	Plotting	these	points	and	calculating	the	slope	yields	20,000	cm⁻¹.	Since	the
path	length	is	1	cm,	the	molar	extinction	coefficient	is	20,000	L	mol⁻¹	cm⁻¹.	This	method	ensures	accuracy	by	using	multiple	data	points	and	accounting	for	potential	experimental	errors	through	linear	regression.	The	molar	extinction	coefficient	at	280	nm	is	particularly	important	in	biochemistry	and	protein	science.	At	this	wavelength,	aromatic
amino	acids	(primarily	tryptophan	and	tyrosine)	absorb	strongly,	making	it	useful	for	estimating	protein	concentrations.	For	pure	proteins,	the	extinction	coefficient	at	280	nm	can	vary	widely,	typically	ranging	from	about	5,000	to	300,000	L	mol⁻¹	cm⁻¹,	depending	on	the	protein’s	size	and	composition.	This	variation	is	due	to	the	different	numbers	of
aromatic	amino	acids	present	in	different	proteins.	For	example:	Bovine	Serum	Albumin	(BSA)	has	an	ε₂₈₀	of	approximately	43,824	L	mol⁻¹	cm⁻¹	Lysozyme	has	an	ε₂₈₀	of	about	36,000	L	mol⁻¹	cm⁻¹	Immunoglobulin	G	(IgG)	has	an	ε₂₈₀	around	210,000	L	mol⁻¹	cm⁻¹	These	values	demonstrate	the	wide	range	of	extinction	coefficients	possible	at	280	nm,
reflecting	the	diversity	of	protein	structures	and	compositions.	The	molar	extinction	coefficient	at	260	nm	is	primarily	used	for	nucleic	acid	quantification,	as	DNA	and	RNA	absorb	strongly	at	this	wavelength	due	to	their	nitrogenous	bases.	The	extinction	coefficient	at	260	nm	varies	depending	on	the	type	of	nucleic	acid	and	its	sequence.	For	double-
stranded	DNA,	a	commonly	used	average	extinction	coefficient	is	50	(μg/mL)⁻¹	cm⁻¹,	which	corresponds	to	approximately	6,600	L	mol⁻¹	cm⁻¹	per	nucleotide	pair.	However,	this	can	vary	based	on	the	GC	content	of	the	DNA.	For	RNA,	the	average	extinction	coefficient	is	slightly	higher,	around	40	(μg/mL)⁻¹	cm⁻¹,	corresponding	to	about	7,700	L	mol⁻¹
cm⁻¹	per	nucleotide.	Single-stranded	oligonucleotides	have	more	variable	extinction	coefficients,	strongly	dependent	on	their	specific	sequence.	Online	calculators	are	often	used	to	determine	precise	values	for	specific	sequences.	Calculating	the	molar	extinction	coefficient	from	an	amino	acid	sequence	is	a	common	practice	in	protein	science.	This
method,	known	as	the	Edelhoch	method,	uses	the	following	formula:	ε₂₈₀	=	(nTrp	×	5,500)	+	(nTyr	×	1,490)	+	(nCys	×	125)	Where:	nTrp	is	the	number	of	tryptophan	residues	nTyr	is	the	number	of	tyrosine	residues	nCys	is	the	number	of	cysteine	residues	This	formula	assumes	that	the	protein	is	denatured	in	6	M	guanidinium	hydrochloride.	For
native	proteins,	the	actual	extinction	coefficient	may	differ	slightly	due	to	the	effects	of	protein	folding	on	the	local	environment	of	the	aromatic	residues.	To	use	this	method:	Obtain	the	complete	amino	acid	sequence	of	the	protein.	Count	the	number	of	tryptophan,	tyrosine,	and	cysteine	residues.	Apply	the	formula	above.	For	example,	if	a	protein	has
2	tryptophans,	3	tyrosines,	and	1	cysteine,	its	estimated	extinction	coefficient	would	be:	ε₂₈₀	=	(2	×	5,500)	+	(3	×	1,490)	+	(1	×	125)	=	15,595	L	mol⁻¹	cm⁻¹	This	method	provides	a	good	approximation	for	most	proteins	and	is	widely	used	due	to	its	simplicity	and	reliability.	Related	Tools:	Purnima	Singh,	PhDPurnima	is	a	scientist-turned-educator	with
a	Ph.D.	in	Physics	from	IIT	Kharagpur	and	10+	years	of	research	and	teaching	experience.	She	is	a	Marie	Skłodowska-Curie	Fellow	and	has	published	over	50	articles	in	peer-reviewed	scientific	journals	like	PRL,	PRC,	etc.	She	strongly	advocates	financial	independence	for	women	and	always	tries	to	advise	friends	and	family	on	financial	matters.	In
her	spare	time,	she	loves	traveling	and	reading.	See	full	profileCheck	our	editorial	policySteven	WoodingSteven	Wooding	is	a	physicist	by	training	with	a	degree	from	the	University	of	Surrey	specializing	in	nuclear	physics.	He	loves	data	analysis	and	computer	programming.	He	has	worked	on	exciting	projects	such	as	environmentally	aware	radar,
using	genetic	algorithms	to	tune	radar,	and	building	the	UK	vaccine	queue	calculator.	Steve	is	now	the	Editorial	Quality	Assurance	Coordinator	here	at	Omni	Calculator,	making	sure	every	calculator	meets	the	standards	our	users	expect.	In	his	spare	time,	he	enjoys	cycling,	photography,	wildlife	watching,	and	long	walks.	See	full	profileCheck	our
editorial	policy165	people	find	this	calculator	helpfulOmni's	Beer-Lambert	law	calculator	allows	you	to	calculate	the	absorbance	(or	attenuation)	of	light	as	it	passes	through	any	material.	You	can	also	use	this	calculator	to	determine	the	molar	concentration	of	solutions.	Read	on	to	know	what	Beer's	law	is	and	the	formula	for	Beer's	law	calculations.
You	will	also	find	how	to	calculate	concentration	from	absorbance	in	Beer's	law.Beer-Lambert	law	is	also	known	as	Beer's	law	or	Beer-Lambert–Bouguer	law.	It	gives	a	relationship	between	the	concentration	of	a	solution	and	the	attenuation	of	light	as	it	passes	through	the	solution.	Beer's	law	states	that	when	a	beam	of	electromagnetic	radiation
passes	through	a	sample	(usually	a	solution),	its	absorbance	depends	on	the	concentration	of	the	sample	and	the	path	length	of	the	beam	in	the	sample.	If	you	want,	you	may	consult	our	concentration	calculator	for	converting	the	molarity	of	a	substance	into	percentage	concentration.To	understand	absorbance,	let	us	consider	figure	1.	A	light	beam	of
intensity	Io\text	I_\text	oIo​	passes	through	a	solution	placed	in	a	container	of	diameter	l\text	ll.Figure	1:	Absorption	of	light	as	it	passes	through	a	solution.If	the	solution	absorbs	light,	the	intensity	of	the	light	emerging	from	the	container	will	be	less	than	Io\text	I_\text	oIo​.	If	the	intensity	of	the	transmitted	light	is	I\text	II,	we	can	define	the	absorbance
A\text	AA	as:	A=log⁡10(Io/I)\text	A	=	\log_{10}	(\text	I_\text	o	/	\text	I)A=log10​(Io​/I)	We	can	express	Beer's	law	equation	as:	A=log⁡10(Io/I)=ε×l×c\text	A	=	\log_{10}	(\text	I_\text	o	/	\text	I)	=	\varepsilon	\times	\text	l	\times	\text	cA=log10​(Io​/I)=ε×l×c	where:	ε\varepsilonε	-Molar	absorption	coefficient	or	the	molar	absorptivity;	l\text	ll	-Path	length	of
the	beam	in	the	sample;	and	c\text	cc	-Concentration	of	the	solution.	In	spectroscopy,	the	path	length	is	usually	expressed	in	cm,	and	absorbance	is	unitless	(a	dimensionless	quantity).	The	unit	for	expressing	the	concentration	of	sample	solution	is	mol/L,	and	hence	the	units	of	molar	absorptivity	are	L/mol·cm.	Might	we	recommend	trying	out	our
molarity	calculator?	It	helps	convert	the	mass	concentration	of	any	solution	to	a	molar	concentration.Let	us	see	how	to	use	Beer's	law	calculator	to	calculate	the	absorbance	of	light	by	a	solution	of	molar	concentration	4.33×10−5	mol⋅L−14.33	\times	10^{-5}\	\mathrm	{mol·L}^{-1}4.33×10−5	mol⋅L−1.	Let	the	path	length	be	1	cm1\	\text{cm}1	cm,
and	the	molar	absorptivity	is	8400	M−1cm−18400\	\text	M^{-1}\text	{cm}^{-1}8400	M−1cm−1.	Enter	the	value	of	the	molar	absorption	coefficient,	i.e.,	8400	M−1cm−18400\	\text	M^{-1}\text	{cm}^{-1}8400	M−1cm−1.	Type	the	concentration	of	the	solution,	i.e.,	43.3	μmol⋅L−143.3\	\mathrm{	\mu	mol·L^{-1}}43.3	μmol⋅L−1.	Input	the	path
length,	i.e.,	1	cm1	\text{	cm}1	cm.	The	calculator	will	display	the	absorbance:	0.36370.36370.3637.	You	can	also	use	this	Beer-Lambert	law	calculator	as	a	transmittance	to	absorbance	calculator.	Just	enter	the	transmittance	values	in	percentage,	and	you	will	get	the	absorbance.	In	figure	1,	the	fraction	of	light	that	passes	through	the	sample	gives
the	transmittance	T,	i.e.:	T=I/Io\text	T	=	\text	I	/	\text	I_\text	oT=I/Io​	…and	we	can	express	the	relation	between	transmittance	and	absorbance	as:	A=log⁡10(1/T)\text	A	=	\log_{10}	(1/	\text	T)A=log10​(1/T)	As	we	note,	the	relation	between	absorbance	and	transmittance	is	logarithmic.	An	absorbance	of	0	implies	a	transmittance	of	100%.	In
spectrophotometry	techniques,	we	measure	the	intensity	of	the	radiation	entering	the	sample	solution	and	the	intensity	of	radiation	coming	out	of	it.	We	then	use	the	two	intensities	to	calculate	the	transmittance	or	absorbance	values.Most	of	the	spectroscopic	analysis	techniques	in	chemistry	are	based	on	the	Beer-Lambert	law.	Some	common
applications	of	Beer's	law	in	analytical	chemistry	are:	To	determine	the	concentration	of	samples	by	measuring	the	absorbance.	To	determine	the	identity	of	an	unknown	substance	by	determining	its	molar	absorptivity.	We	have	a	tool	that	helps	you	calculate	the	proportions	of	two	solutions	to	be	mixed	in	order	to	produce	a	required	solution	with	a
specific	concentration,	the	alligation	calculator.FAQsThe	absorbance	is	a	unitless	quantity.	It	is	the	ratio	of	the	intensity	of	the	incident	light	and	the	transmitted	light;	hence,	it	is	dimensionless	and	has	no	units.	However,	sometimes	absorbance	is	reported	in	absorbance	units	(AU).To	calculate	molar	absorptivity	from	Beer's	law,	proceed	as	follows:
Multiply	the	path	length	with	the	molar	concentration	of	the	solution.	Divide	the	absorbance	by	the	value	obtained	in	step	1.	Congrats!	You	have	successfully	calculated	the	molar	absorptivity	from	Beer's	law.	Beer-Lambert	law	is	often	used	in	determining	the	concentration	of	solutions.	To	calculate	the	concentration	of	a	solution	from	Beer's	law,
follow	the	given	instructions:	Determine	the	absorbance	as	the	light	of	a	given	wavelength	passes	through	the	solution.	Find	out	the	path	length	the	light	has	to	travel.	Multiply	the	molar	absorption	coefficient	with	the	path	length.	Divide	the	absorbance	by	the	value	obtained	in	step	3,	and	you	will	get	the	concentration	of	the	solution.	To	calculate
transmittance	from	absorbance,	we	need	to	follow	the	given	steps:	Subtract	the	absorbance	value	from	the	number	2.	Take	the	antilog	of	the	value	obtained	in	step	1,	and	you	will	get	the	transmittance	percentage.	You	can	also	use	our	Beer-Lambert	law	calculator	to	calculate	transmittance.	Molar	absorption	coefficientCheck	out	100	similar
chemistry	calculators	AnswerThe	term	molar	extinction	coefficient	(ε)	is	a	measure	of	how	strongly	a	chemical	species	or	substance	absorbs	light	at	a	particular	wavelength.	It	is	an	intrinsic	property	of	chemical	species	that	is	dependent	upon	their	chemical	composition	and	structure.	The	SI	units	of	ε	are	m2/mol,	but	in	practice	they	are	usually	taken
as	M-1cm-1.	The	molar	extinction	coefficient	is	frequently	used	in	spectroscopy	to	measure	the	concentration	of	a	chemical	in	solution.	You	can	use	the	Beer-Lambert	Law	to	calculate	a	chemical	species’	ε:	A	=	εLc	Where:	A	is	the	amount	of	light	absorbed	by	the	sample	for	a	particular	wavelength	ε	is	the	molar	extinction	coefficient	L	is	the	distance
that	the	light	travels	through	the	solution	c	is	the	concentration	of	the	absorbing	species	per	unit	volume	Rearrange	the	Beer-Lambert	equation	in	order	to	solve	for	the	molar	extinction	coefficient:	ε	=	A/Lc	Use	the	molar	extinction	coefficient	to	determine	the	brightness	of	a	fluorescent	molecule,	by	using	the	following	equation:	Brightness	=
Extinction	Coefficient	(ε)	x	Fluorescence	Quantum	Yield	(Φ)	Use	our	Extinction	Coefficient	finder	to	search	for	the	extinction	coefficients	of	other	compounds.Additional	resourcesExtinction	Coefficient	Finder	Part	of	the	problem	when	looking	for	molar	absorption	coefficients	is	the	confusion	around	correct	terminology.		Many	students	and
researchers	still	use	obsolete	terms	like	"extinction	coefficient."		Here	are	some	definitions	for	clarity.	Molar	absorption	coefficient	(ε)	Synonyms:	Molar	extinction	coefficient,	Molar	absorptivity	"The	recommended	term	for	the	absorbance	for	a	molar	concentration	of	a	substance	with	a	path	length	of	l	cm	determined	at	a	specific	wavelength.	Its	value
is	obtained	from	the	equation	ε	=	A	/	cl			Strictly	speaking,	in	compliance	with	SI	units	the	path	length	should	be	specified	in	meters	but	it	is	current	general	practice	for	centimeters	to	be	used	for	this	purpose.			Under	defined	conditions	of	solvent,	pH	and	temperature	the	molar	absorption	coefficient	for	a	particular	compound	is	a	constant	at	the
specified	wavelength."	--	Denney,	R.C.	Dictionary	of	Spectroscopy,	2nd	ed.;	Wiley:	New	York,	1982;	pp	119-20.	Molar	absorptivity	"Synonym:	Molar	(decadic)	absorption	coefficient.	Decadic	absorbance	divided	by	the	path-length	l	and	mole	concentration	c,	of	the	absorbing	material.	ε	=	A10	/	cl.	The	molar	absorptivity	is	a	Beer-Lambert	absorption
coefficient.	SI	unit:	m2	mol-1."	--	Handbook	of	Vibrational	Spectroscopy;	Chalmers,	J.M.,	Griffiths,	P.R.	Eds.;	Wiley:	New	York,	2002;	Vol.5,	p	3772.	"The	term	molar	absorptivity	for	molar	absorption	coefficient	should	be	avoided."	--	IUPAC	Gold	Book	Extinction	coefficient	"A	term	that	has	been	widely	used	for	the	molar	absorptivity,	unfortunately	often
with	values	given	in	ill-defined	units.	Use	of	this	term	has	been	discouraged	since	the	1960s,	when	international	agreement	with	non-chemical	societies	reserved	the	word	"extinction"	for	diffusion	of	radiation,	i.e.	the	sum	of	the	effects	of	absorption,	scattering,	and	luminescence."	--	Handbook	of	Vibrational	Spectroscopy;	Vol.5,	p	3760.	"Seldom,	if
ever,	is	it	safe	to	assume	adherence	to	Beer's	law	and	use	only	a	single	standard	to	determine	the	molar	absorptivity.	It	is	never	a	good	idea	to	base	the	results	of	an	analysis	on	a	literature	value	for	the	molar	absorptivity."	--Skoog,	D.A.,	Holler,	F.J.,	Crouch,	S.R.	Principles	of	Instrumental	Analysis,	6th	ed.;	Brooks/Cole,	2007;	p	375.	The	presence	of
HCPs	and	added	residuals	-	such	as	enzymes	-	may	impact	the	safety	and	efficiency	of	your	product.	We	can	help	you	identify	and	quantify	individual	process-related	impurities	in	the	downstream	process.	This	gives	you	a	detailed	risk	assessment	and	enables	efficient	elimination	of	these	proteins.	Combing	the	product	characterization	with	an	analysis
of	the	process-related	impurities	gives	a	more	thorough	understanding	of	your	molecule.	This	enables	optimization	of	the	process	design	to	ensure	the	drug	product	achieves	the	required	safety,	purity,	and	potency	attributes.Enables	characterization	of	recombinant	proteins	and	mAbsHelps	you	understand	impurities	in	complex	products	like	cell,
gene,	and	bacteriophage	treatmentsUse	for	analysis	of	live	attenuated	or	inactivated	virus	and	VLP-based	productsOur	skilled	team	of	mass	spectrometry	experts	offers	exceptional	advice	and	support.	By	taking	time	to	understand	your	needs	we'll	assemble	a	customized	service	package	that's	focused	on	your	goals.	Think	of	us	as	an	extension	of	your
team:	working	with	you,	not	just	for	you.	Thanks	to	our	ever-growing	range	of	client	projects,	our	protein	analysis	lab	is	constantly	advancing	and	refining	our	techniques	across	expression	systems	and	molecules.	This	means	we	can	offer	you	detailed	knowledge	of	essential	product	attributes	and	process-related	residuals	without	you	needing	to	invest
in	time-consuming	training	and	method	development.Successful	downstream	optimization	requires	top-of-the-line	instrumentation	technology.	Our	quantitative	mass	spectrometry	assays	can	help	you	progress	faster	in	your	development	process	while	saving	on	expensive	equipment.	Our	skilled	team	of	mass	spectrometry	experts	offer	exceptional
advice	and	support.	By	taking	time	to	understand	your	needs	we'll	assemble	a	customized	service	package	that's	focused	on	your	goals.	Think	us	of	as	an	extension	of	your	team:	working	with	you,	not	just	for	you.	Thanks	to	our	ever-growing	range	of	client	projects	we're	constantly	advancing	and	refining	our	techniques	across	expression	systems	and
molecules.	This	means	we	can	offer	you	detailed	knowledge	of	essential	product	attributes	and	process-related	residuals	without	you	needing	to	invest	in	time-consuming	training	and	method	development.	Successful	downstream	optimization	requires	top-of-the-line	instrumentation	technology.	Using	our	quantitative	mass	spectrometry	assays	you
can	progress	your	development	process	faster	while	saving	on	expensive	equipment.Our	clients	include	biotech	enterprises,	CMOs,	and	pharmaceutical	companies	in	Europe,	USA,	and	Canada.The	Alphalyse	lab	provides	MS-based	host	cell	protein	analysis	under	GMP	conditions	which	is	approved	for	use	as	a	release	assay.	Our	clients	include	biotech
enterprises,	CMOs,	and	pharmaceutical	companies	in	Europe,	USA,	and	Canada.The	Alphalyse	lab	provides	MS-based	host	cell	protein	analysis	under	GMP	conditions	which	is	approved	for	use	as	a	release	assay.	"Alphalyse	provided	a	very	well-designed	and	executed	HCP	analysis,	fruitful	technical	discussions,	and	flexibility	in	terms	of	writing	the
report."	Thore	Schmedt,	Associate	Director	AiCuris	Anti-infective	Cures	AG,	Germany"Mass	spec	requires	costly	instruments	and	experts,	so	our	strategy	is	to	partner	with	field	experts	to	get	external	help	characterizing	HCPs"Yiling	Bi,	Senior	Scientist	Sangamo	Therapeutics	Inc,	USA"Alphalyse	developed	and	qualified	an	LC-MS	method	for
monitoring	host	cell	proteins	in	our	MVA-BN®	platform	vaccine	candidate"	Iben	Schildt	Sørensen,	Director	QC-K	Bavarian	Nordic,	Denmark"Alphalyse's	HCP	analysis	saved	us	the	development	of	an	ELISA	assay	that	may	not	have	worked	anyway.	The	HCP	team	explained	test	results	competently	and	was	very	open	to	discussing	the	method
capabilities."	Max	Kristiansen,	MSc,	Special	Consultant	Assay	Development	Statens	Serum	Institut	(SSI),	Denmark"They	handled	the	project	professionally	and	rapidly,	and	the	report	was	very	well	written,	clearly	explaining	the	findings."	Kristiina	Hyvärinen,	Director	QC,	viral	products	Targovax	ASA,	Finland"We	enjoy	collaborating	with	Alphalyse	as
part	of	our	optimization	of	manufacturing	processes.	Not	only	do	we	gain	access	to	their	hands,	but	we	also	get	to	pick	their	brains	for	mass	spectrometry	knowledge."	Torben	Lund-Hansen,	PhD,	SVP	Head	of	Technical	Operations	Y-mAbs	Therapeutics	Inc.,	USA"Using	the	Alphalyse	LC-MS/MS	coverage	method	in	HCP	ELISA	selection,	we	estimate	a
savings	of	approximately	$1M	and,	likely,	one	year	of	development	time."Lars	Skriver	Senior	Science	Officer	SAVARA	Aps,	Denmark"The	FDA	approved	our	IND!	They	accepted	the	MS	data	without	also	requesting	the	standard	HCP-ELISA	immunoassay."	Scott	Kachlany,	founder	Actinobac	Biomed	Inc."We	are	very	pleased	with	the	work	of	Alphalyse
because	they	provide	us	with	a	high-quality	antibody	characterization	service.	Most	importantly,	we	can	ship	them	hundreds	of	samples	at	once	and	always	receive	the	analytic	results	shortly	after.	"	Head	of	CMC,	C>	Division	GTP	Bioways,	France"We	see	a	field	that	is	moving	towards	mass	spectrometry-based	methods	to	enhance	your	knowledge	of
how	ELISA	reagents	perform	and	the	process	performs"Søren	Skov	Hansen,	Senior	CMC	Specialist	Genmab,	Denmark"C>s	are	quite	complex,	so	it’s	difficult	to	use	a	single	ELISA	assay	–	LC-MS	is	basically	an	integrated	method	that	gives	a	quantifiable	picture	of	each	stage	of	production,	like	HCPs"Albert	Molina	Gil,	Process	Development	Scientist
Orchard	Therapeutics	plc,	United	Kingdom"Alphalyse	provided	structural	identification	and	characterization	of	a	process	HCP	impurity	in	our	biologic	that	was	otherwise	difficult	to	identify	and	the	knowledge	permitted	us	to	modify	a	DSP	to	monitor	and	control	it."John	Gillard,	CEO	JN	Nova	Pharma	Watch	results	of	testing	all	USP-recommended
HCP	quantification	methods	Alphalyse	has	developed	and	qualified	LC-MS-based	HCP	method	for	Bavarian	Nordic	The	industry	is	on	the	brink	of	a	paradigm	shift	with	the	release	of	the	USP	Latest	research	on	PS-degrading	HCPs	and	regulatory	revisions	impacting	mAb	products	3	CMC	specialists	talks	about	current	&	future	applications	of	LC-MS
for	impurity	analysis	Insights	on	USP	initiatives	to	enhance	quality	and	consistency	of	MS-based	HCP	analysis	Lipases	co-purifying	with	mAb	products	can	degrade	polysorbate	even	at	trace	levels	What's	new?	The	latest	on	HCP	analysis	by	MS	from	the	2024	BEBPA	HCP	Conference.	Sensitive	MS-based	MRM	assay	to	detect	polysorbate-degrading
HCPs	in	mAb	products	LC-MS-based	assay	with	a	low-to-sub	ppm	detection	limit	How	Genmab	uses	LC-MS	to	assess	process	changes	and	document	process	consistency	When	LPL	affects	the	efficacy	and	safety	of	your	drug	product	Genmab	will	present	how	to	select	the	most	appropriate	release	testing	method	A	mAb	drug	showed	poor	stability	over
time	and	the	CDMO	could	not	identify	the	cause	Bridging	from	one	HCP-ELISA	kit	to	another,	even	just	a	new	version,	is	not	as	straightforward	as	it	sounds	Insights	on	MS-based	Host	Cell	Protein	analysis	from	a	leading	CMC	executive	with	experience	in	process	optimization	and	IND	documentation	Get	a	detailed	understanding	&	documentation	of
the	HCP-ELISA	reagents'	suitability	to	the	specific	manufacturing	process	Our	client's	impurity	risk	assessment	was	not	satisfactory	to	the	FDA.	Ejvind	Mørtz	and	Rikke	Lund	summarize	insights	from	the	BEBPA	HCP	conference	2023,	Get	the	latest	news	on	current	trends.	An	MS-based	assay	is	ideal	when	the	complexity	of	a	therapeutic	makes	it
challenging	to	find	an	adequate	ELISAWhatever	protein-related	challenge	or	question	you	may	have,	we	would	love	to	help.	Our	experts	can	help	you	decide	on	the	best	analytical	approach	for	your	project	by	email	or	online	meeting	-	providing	advice	without	obligation.	1	Understand	the	Beer-Lambert	law	for	absorbance,	A	=	ɛ	x	l	x	c.	The	standard
equation	for	absorbance	is	A	=	ɛ	x	l	x	c,	where	A	is	the	amount	of	light	absorbed	by	the	sample	for	a	given	wavelength,	ɛ	is	the	molar	absorptivity,	l	is	the	distance	that	the	light	travels	through	the	solution,	and	c	is	the	concentration	of	the	absorbing	species	per	unit	volume.[3]	Absorbance	can	also	be	calculated	using	the	ratio	between	the	intensity	of
a	reference	sample	and	the	unknown	sample.	It	is	given	by	the	equation	A	=	log10(Io/I).[4]	Intensity	is	obtained	using	a	spectrophotometer.	The	absorbance	of	a	solution	will	change	based	on	the	wavelength	that	is	passed	through	the	solution.	Some	wavelengths	will	be	absorbed	more	than	others	depending	upon	the	makeup	of	the	solution.
Remember	to	state	which	wavelength	is	being	used	for	your	calculation.[5]	2	Rearrange	the	Beer-Lambert	equation	to	solve	for	molar	absorptivity.	Using	algebra	we	can	divide	absorbance	by	the	length	and	the	concentration	to	get	molar	absorptivity	on	one	side	of	the	equation:	ɛ	=	A/lc.[6]	We	can	now	use	this	basic	equation	to	calculate	molar
absorptivity	for	a	given	wavelength.	Absorbance	between	readings	can	vary	due	to	the	concentration	of	the	solution	and	the	shape	of	the	container	used	to	measure	intensity.	Molar	absorptivity	compensates	for	these	variations.[7]	Advertisement	3	Obtain	values	for	the	variables	in	the	equation	using	spectrophotometry.	A	spectrophotometer	is	a	piece
of	equipment	that	passes	a	specific	wavelength	of	light	through	a	substance	and	detects	the	amount	of	light	that	comes	out.	Some	of	the	light	will	be	absorbed	by	the	solution	and	the	remaining	light	that	passes	through	can	be	used	to	calculate	the	absorbance	of	that	solution.	Prepare	a	solution	of	known	concentration,	c,	for	analysis.	Units	for
concentration	are	molar	or	moles/liter.[8]	To	find	l,	measure	the	length	of	the	cuvette,	the	piece	that	holds	the	liquid	samples	in	the	spectrophotometer.	Units	for	path	length	are	measured	in	centimeters.	Using	a	spectrophotometer,	obtain	a	measurement	for	absorbance,	A,	at	a	given	wavelength.	The	unit	for	wavelength	is	meters,	but	most
wavelengths	are	so	small,	they	are	actually	measured	in	nanometers	(nm).	Absorbance	has	no	units.	4	Plug	in	the	values	for	the	variables	and	solve	the	equation	for	molar	absorptivity.	Using	the	values	you	obtained	for	A,	c,	and	l,	plug	them	into	the	equation	ɛ	=	A/lc.	Multiply	l	by	c	and	then	divide	A	by	the	product	to	solve	for	molar	absorptivity.	For
example:	Using	a	cuvette	with	a	length	of	1	cm,	you	measured	the	absorbance	of	a	solution	with	a	concentration	of	0.05	mol/L.	The	absorbance	at	a	wavelength	of	280	nm	was	1.5.	What	is	the	molar	absorptivity	of	this	solution?	ɛ280	=	A/lc	=	1.5/(1	x	0.05)	=	30	L	mol-1	cm-1	Advertisement	1	Measure	the	intensity	of	transmitted	light	through	varying
concentrations	of	solution.	Make	up	three	to	four	concentrations	of	one	solution.	Using	a	spectrophotometer,	measure	the	absorbance	of	one	concentration	of	solution	at	a	given	wavelength.	Start	with	the	lowest	concentration	of	solution	and	move	to	the	highest.	The	order	isn’t	important,	but	keep	track	of	which	absorbance	goes	with	which
calculation.	2	Plot	the	concentration	versus	absorbance	on	a	graph.	Using	the	values	obtained	from	the	spectrophotometer,	plot	each	point	on	a	line	graph.	For	each	individual	value,	plot	the	concentration	on	the	X-axis	and	absorbance	on	the	Y-axis.[9]	Draw	a	line	between	each	of	the	points.	If	the	measurements	are	correct,	the	points	should	form	a
straight	line	indicating	absorbance	and	concentration	are	proportional	to	Beer’s	Law.[10]	3	Determine	the	slope	of	the	line-of-best-fit	through	the	data	points.	To	calculate	the	slope	of	the	line	you	take	rise	divided	by	run.	Using	two	of	your	data	points,	subtract	the	X-	and	Y-values	from	each	other,	then	divide	Y/X.[11]	The	equation	for	the	slope	of	a
line	is	(Y2	-	Y1)/(X2	-	X1).	The	point	higher	on	the	line	is	given	the	subscript	2,	while	the	lower	point	is	given	the	subscript	1.	For	example:	The	absorbance	at	a	.2	molar	concentration	is	0.27	and	at	0.3	molar	is	0.41.	The	absorbance	values	are	Y-values,	while	concentrations	are	X-values.	Using	the	equation	for	a	line	(Y2	-	Y1)/(X2	-	X1)	=	(0.41-
0.27)/(0.3-0.2)	=	0.14/0.1	=	1.4	is	the	slope	of	the	line.	4	Divide	the	slope	of	the	line	by	the	path	length	(depth	of	the	cuvette)	to	calculate	molar	absorptivity.	The	final	step	to	calculating	molar	absorptivity	with	data	points	is	to	divide	by	the	path	length.	The	path	length	is	the	depth	of	the	cuvette	used	in	the	spectrophotometer.[12]	Continuing	our
example:	If	1.4	is	the	slope	of	the	line	and	the	path	length	is	0.5	cm,	then	the	molar	absorptivity	is	1.4/0.5	=	2.8	L	mol-1	cm-1.	Advertisement	Add	New	Question	Question	What	is	Beer	Lambert's	law?	In	simple	words	it	states	that	light	absorbed	by	the	sample	is	directly	proportional	to	the	path	length	(l	or	x)	and	concentration.	Question	Is	the	molar
absorptivity	constant,	or	does	it	change	as	the	length	of	the	cuvette	changes?	It	is	constant.	Units	of	molar	absorptivity	constant	is	in	M^-1	cm^-1,	which	is	essentially	how	much	is	absorbed	per	unit	length.	As	the	length	of	cuvette	increases,	more	is	absorbed	as	a	whole,	but	the	constant	is	independent	of	length	of	cuvette!	Question	How	do	I	know
the	path	length?	It	is	known	by	sample	compartment.	Path-length	is	the	area	of	the	cell/sample	compartment.	It	is	mostly	1cm	and	depends	on	that	compartment	may	be	.5cm	etc.	See	more	answers	Ask	a	Question	Advertisement	This	article	was	co-authored	by	Bess	Ruff,	MA.	Bess	Ruff	is	a	Geography	PhD	student	at	Florida	State	University.	She
received	her	MA	in	Environmental	Science	and	Management	from	the	University	of	California,	Santa	Barbara	in	2016.	She	has	conducted	survey	work	for	marine	spatial	planning	projects	in	the	Caribbean	and	provided	research	support	as	a	graduate	fellow	for	the	Sustainable	Fisheries	Group.	This	article	has	been	viewed	843,485	times.	Co-authors:
20	Updated:	June	27,	2024	Views:	843,485	Categories:	Chemistry	Calculations	Print	Send	fan	mail	to	authors	Thanks	to	all	authors	for	creating	a	page	that	has	been	read	843,485	times.	"It	helped	me	a	lot	in	my	project.	The	things	that	were	not	explained	in	class	are	all	explained	here	in	a	simple	way	that	is	easy	to	understand."..."	more	Share	your
story	The	extinction	coefficient	is	a	crucial	parameter	in	various	fields,	such	as	environmental	science,	biochemistry,	and	molecular	biology.	It	measures	the	ability	of	a	substance	to	absorb	light	at	a	particular	wavelength	and	is	vital	for	understanding	light	absorption	properties,	performing	spectrophotometry	analysis,	and	determining	concentrations
of	solutions.	In	this	article,	we	will	discuss	how	to	calculate	the	extinction	coefficient	for	various	substances.	1.	Understanding	the	Beer-Lambert	Law:	The	Beer-Lambert	Law	describes	the	relationship	between	the	absorbance	(A)	of	a	sample,	the	molar	concentration	of	the	substance	(c),	pathlength	(l),	and	the	extinction	coefficient	(ε).	The	formula	for
this	law	is	as	follows:	A	=	ε	*	c	*	l	To	calculate	the	extinction	coefficient,	we	can	rearrange	the	formula:	ε	=	A	/	(c	*	l)	2.	Determining	Absorbance:	To	find	absorbance,	you	will	need	a	spectrophotometer	or	other	device	capable	of	measuring	absorbance	at	specific	wavelengths.	First,	prepare	a	sample	of	known	concentration	and	measure	its	absorbance
at	the	desired	wavelength.	Record	this	value.	3.	Pathlength	and	Concentration:	The	pathlength	(l)	is	typically	given	in	centimeters	(cm)	and	refers	to	the	distance	light	travels	through	the	sample.	In	most	cases,	common	cuvette	sizes	provide	a	1	cm	pathlength,	but	always	verify	this	information	with	your	specific	equipment.	The	concentration	(c)
should	be	expressed	in	moles	per	liter	(M).	If	you	know	the	mass	of	your	solute	and	its	molar	mass,	you	can	easily	determine	the	molar	concentration	by	dividing	the	mass	(grams)	by	its	molar	mass.	Then	divide	that	value	by	its	volume	in	liters.	4.	Calculating	Extinction	Coefficient:	Now	that	you	have	all	required	values	(absorbance,	pathlength,	and
concentration),	use	the	rearranged	Beer-Lambert	Law	to	calculate	the	extinction	coefficient:	ε	=	A	/	(c	*	l)	Keep	in	mind	that	each	substance	has	unique	extinction	coefficients	at	different	wavelengths,	so	make	sure	to	measure	at	a	consistent	wavelength.	Conclusion:	Understanding	and	calculating	the	extinction	coefficient	can	enhance	your	ability	to
perform	accurate	analyses	in	various	scientific	fields.	The	Beer-Lambert	Law,	combined	with	absorption	measurements	at	specific	wavelengths,	can	help	you	calculate	the	extinction	coefficient	for	any	substance	with	ease.	Always	ensure	proper	calibration	of	your	spectrophotometer	and	use	accurately	prepared	samples	for	the	best	results.	Author:
Calculator	Academy	Team	Last	Updated:	August	15,	2024	Enter	the	absorbance	and	molar	concentration	into	the	calculator	to	determine	the	molar	extinction	coefficient.	This	calculator	can	also	evaluate	the	absorbance	or	molar	concentration	when	given	the	other	variable	values.	The	following	equation	can	be	used	to	calculate	a	molar	extinction
coefficient.	Where	E	is	the	extinction	coefficient	A	is	the	absorbance	mc	is	the	molar	concentration	To	calculate	an	extinction	coefficient,	divide	the	absorbance	by	the	molar	concentration.	The	extinction	coefficient	is	defined	as	the	ratio	of	absorbance	to	the	molar	concentration	of	a	solution.	How	to	calculate	an	extinction	coefficient?	First,	determine
the	absorbance.	Calculate	the	absorbance	of	the	solution.	Next,	determine	the	molar	concentration.	Calculate	the	molar	concentration	of	the	substance.	Finally,	calculate	the	extinction	coefficient.	Calculate	the	coefficient	of	extinction	using	the	equation	above.	What	is	an	extinction	coefficient?	An	extinction	coefficient	is	a	measure	of	a	chemical’s
ability	to	absorb	light	at	a	given	wavelength.	What	is	absorbance?	Similarly,	absorbance	is	also	another	measure	of	the	substance’s	ability	to	absorb	light.	November	15	2016,	by	Thomas	Kofoed,	PhD	Question:How	do	I	calculate	the	molar	extinction	coefficient	of	my	protein?I	have	a	purified	protein	that	I	would	like	to	quantify	accurately	in	my	lab
using	280	nm	UV	measurement	(A280).	To	do	so,	I	need	to	determine	the	molar	extinction	coefficient	of	the	protein	in	my	buffer	system.	What	is	the	best	way	to	do	that?Answer:It	is	possible	to	experimentally	calculate	a	protein's	molar	extinction	coefficient	(also	known	as	the	molar	attenuation	coefficient).	You	do	this	by	A280	measurements	of	a
dilution	series	of	the	protein	in	known	concentrations.	A	theoretical	calculation	can	also	predict	an	extinction	coefficient.	This	is	based	on	the	number	of	A280	absorbing	residues	(Trp,	Tyr,	Cystine	–	disulfide	bonds)	[1].However,	the	actual	molar	extinction	coefficient	depends	on	the	buffer	and	the	3-dimensional	structure	of	the	protein.	Therefore,	for
accurate	protein	concentration	determination	by	A280nm	measurement,	we	recommend	determining	the	extinction	coefficient	experimentally	in	the	buffer	you	will	use	in	your	lab,	for	example,	in	PBS	buffer	[2].To	determine	the	extinction/attenuation	coefficient,	you	will	need	access	to	an	amino	acid	analyzer	and	a	spectrophotometer.	The	analysis	is
then	a	three-step	procedure:Measure	the	exact	protein	concentration	First,	hydrolyze	the	sample	in	HCl	in	triplicate	and	measure	the	protein	concentration	by	quantitative	amino	acid	analysis	(AAA),	e.g.,	using	a	Biochrom	30+	instrument,	which	performs	ion-exchange	chromatography	and	post-column	derivatization	with	Ninhydrin.	Avoid	material	in
the	buffer	that	can	polymerize	during	the	acidic	hydrolysis,	taking	place	at	110°C	(e.g.,	sugars,	Next,	determine	the	molar	concentration	using	the	amino	acid	composition	of	the	protein	[1,2].Determine	the	UV	absorbance	Based	on	the	results	from	the	AAA	analysis,	prepare	a	dilution	series	covering	the	highest	possible	concentration	and	a	50-fold
dilution	–	and	measure	the	UV	absorbance	at	280	nm.	Now,	derive	a	linear	curve	from	the	absorbance	as	a	function	of	the	concentration	(see	the	example	at	the	top	of	this	page).Calculate	the	molar	extinction	coefficient	Finally,	using	the	Beer-Lambert	law,	calculate	the	absorptivity	constant	and	molar	extinction	coefficient	from	the	slope	of	the	A280
curve	and	the	molecular	weight	of	the	protein.	The	analysis	is	typically	within	10%	accuracy.	You	can	ensure	this	quality	by	running	a	BSA	sample	(NIST	standard)	along	with	your	samples.You	must	determine	the	extinction	coefficient	in	the	buffer	system	you	will	use	in	your	lab.	Also,	the	sample	should	be	as	concentrated	as	possible.	This	ensures
that	you	get	an	extinction	coefficient	covering	as	much	concentration	range	as	possible	[1,	2].If	you	do	not	want	to	experiment	with	this	yourself,	Alphalyse	also	offers	an	excellent	service	to	help	you	determine	the	ext.	coefficient	of	your	protein.Alphalyse	combines	UV	measurement	at	280	nm	with	accurate	amino	acid	analysis.	Find	more	information
about	Molar	Extinction	Coefficient	determination	on	the	Alphalyse	website.	Whatever	protein-related	challenge	or	question	you	may	have,	we	would	love	to	help.	Our	experts	can	help	you	decide	on	the	best	analytical	approach	for	your	project	by	email	or	online	meeting	-	providing	advice	without	obligation.


