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Aoac	analytical	methods	pdf

AOAC	INTERNATIONAL	brings	together	government,	industry,	and	academia	to	establish	standard	methods	of	analysis	that	ensure	the	safety	and	integrity	of	foods	and	other	products	that	impact	public	health	around	the	world.		Learn	more	Explore	a	collection	of	most	cited	and	most	read	research	from	the	past	two	years,	plus	browse	the	top
performing	articles	from	Altmetric	published	in	the	Journal	of	AOAC	INTERNATIONAL.Browse	the	collection	The	Journal	of	AOAC	INTERNATIONAL	is	seeking	papers	for	the	"Sampling"	section	of	the	journal.	The	scope	of	this	section	includes	studies	related	to	the	primary	sampling	or	laboratory	sampling,	i.e.,	the	selection	of	a	smaller	mass/volume
of	material	to	represent	a	larger	mass/volume.Learn	more	Want	more?	Advanced	embedding	details,	examples,	and	help!	Approved	methods	undergo	rigorous,	systematic	scientific	scrutiny	to	ensure	they	are	highly	credible	and	defensible—and	can	be	used	with	confidence	by	industry,	regulatory	agencies,	research	organizations,	testing	laboratories,
and	academic	institutions.The	U.S.	Code	of	Federal	Regulations	recognizes	OMA	methods,	and	they	are	legally	defensible	in	court	worldwide.	The	program	evaluates:	Chemistry	methods,	Microbiology	methods,	Molecular	biology	methods,	Traditional	benchtop	methods,	Instrumental	methods,	and	Proprietary,	commercial,	and/or	alternative	methods.
AOAC	periodically	issues	Calls	for	Methods.	Methods	developers	may	also	submit	sole	source/individual	methods	for	methods	not	associated	with	an	open	Call	for	Methods.	The	AOAC	OMA	Program	also	reviews	candidate	methods	previously	certified	through	the	Performance	Tested	MethodsSM	(PTM)	program.	The	program	includes	two	levels	of
evaluation:	Convening	experts	first	evaluate	First	Action	Official	MethodsSM	to	develop	voluntary	consensus	standards.	The	methods	are	then	subject	to	collective	expert	judgment	of	methods	using	the	adopted	standards.	
Expert	Review	Panels	review	all	AOAC	Official	MethodsSM	for	First	Action	AOAC	Official	Methods	of	AnalysisSM	status,	continuance,	repeal,	and/or	to	recommend	for	AOAC	Final	Action	Official	Methods	status.	Methods	must	be	shown	to	be	reproducible	before	they	are	considered	for	Final	Action,	meaning	that	they	perform	consistently	despite
deviations	in	personnel,	equipment,	location	and	laboratory	set	up.	The	Official	Methods	Board	approves	Final	Action	Official	Methods	following	the	Expert	Review	Panel	review	and	approval.	AOAC	publishes	approved	methods	in	the	Official	Methods	of	Analysis	and	supporting	method	manuscripts	in	the	Journal	of	AOAC	INTERNATIONAL.	
In	vitro	methods	for	determination	of	total	(hydrophilic	and	lipophilic)	antioxidant	activity	in	foods,	beverages,	food	ingredients,	and	dietary	supplements.	Any	analytical	technique	that	meets	the	following	method	performance	requirements	is	acceptable.	Antioxidant	activity.—The	in	vitro	measurement	of	the	total	potential	of	a	food,	beverage,
ingredient,	or	dietary	supplement	to	inhibit	or	delay	the	oxidation	of	other	compounds.	Trolox	activity	will	be	used	as	the	baseline	unit	of	measurement	to	allow	comparison	between	methods.	Limit	of	detection	(LOD).—The	minimum	concentration	of	a	substance	that	can	be	measured	and	reported	with	95%	confidence	that	the	antioxidant	activity	is
greater	than	zero,	and	is	determined	from	analysis	of	a	low	level	of	an	antioxidant	in	a	given	matrix	containing	the	antioxidant.	Limit	of	quantitation	(LOQ).—The	minimum	analyte	concentration	for	which	quantitative	results	may	be	obtained	with	95%	confidence.	Recovery	factor.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the
test	sample	is	analyzed	using	the	entire	method.	Repeatability	precision.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr),	or	%	repeatability	relative	standard	deviation	(%RSDr).
Reproducibility.—The	SD	or	RSD	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR)	or	%	reproducibility	relative	standard	deviation	(%RSDR).	
Table	1Method	performance	requirementsa	Analytical	range400–400,000bLimit	of	detection	(LOD)c133bLimit	of	quantitation	(LOQ)d400bRepeatability	(RSDr)e400b8.6%200,000b3.4%400,000b3.1%Recovery	factor90–110%Reproducibility	(RSDR)f400b12.9%200,000b5.1%400,000b4.36%	Suitable	methods	will	include	blank	check	samples	and	check
standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range,	and	a	protocol	to	demonstrate	suitability.	Certified	reference	materials	are	available	and	should	be	used	as	appropriate.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).
Final	Version	Date:	March	21,	2012.	Revised	March	13,	2013.	Effective	Date:	March	14,	2013.	Determination	of	flavan-3-ols	as	relevant	to	the	matrix	in	foods,	notably	in	one	or	more	of	the	following	matrixes:	tea,	wine,	fruit	and	fruit	juices,	cocoa	powder,	chocolate,	spices,	and/or	herbs.	For	the	purpose	of	this	SMPR,	flavan-3-ols	(sometimes	referred
to	as	flavanols)	are	the	class	of	flavonoids	based	on	the	2-phenyl-3,4-dihydro-2H-chromen-3-ol	skeleton.	Stereoisomers	of	flavanol	compounds	may	include	the	catechins	(e.g.,	catechins,	gallocatechin,	catechins-3-gallate,	and	gallocatechin-3-gallate)	and	the	epicatechins	(e.g.,	epicatechin,	epigallocatechin,	epicatechin-3-gallate,	and	epigallocatechin-3-
gallate).	See		Figure	1.	

Methods	developers	may	also	submit	sole	source/individual	methods	for	methods	not	associated	with	an	open	Call	for	Methods.	The	AOAC	OMA	Program	also	reviews	candidate	methods	previously	certified	through	the	Performance	Tested	MethodsSM	(PTM)	program.	The	program	includes	two	levels	of	evaluation:	Convening	experts	first	evaluate
First	Action	Official	MethodsSM	to	develop	voluntary	consensus	standards.	The	methods	are	then	subject	to	collective	expert	judgment	of	methods	using	the	adopted	standards.	Expert	Review	Panels	review	all	AOAC	Official	MethodsSM	for	First	Action	AOAC	Official	Methods	of	AnalysisSM	status,	continuance,	repeal,	and/or	to	recommend	for	AOAC
Final	Action	Official	Methods	status.	Methods	must	be	shown	to	be	reproducible	before	they	are	considered	for	Final	Action,	meaning	that	they	perform	consistently	despite	deviations	in	personnel,	equipment,	location	and	laboratory	set	up.	The	Official	Methods	Board	approves	Final	Action	Official	Methods	following	the	Expert	Review	Panel	review
and	approval.	AOAC	publishes	approved	methods	in	the	Official	Methods	of	Analysis	and	supporting	method	manuscripts	in	the	Journal	of	AOAC	INTERNATIONAL.	In	vitro	methods	for	determination	of	total	(hydrophilic	and	lipophilic)	antioxidant	activity	in	foods,	beverages,	food	ingredients,	and	dietary	supplements.	Any	analytical	technique	that
meets	the	following	method	performance	requirements	is	acceptable.	Antioxidant	activity.—The	in	vitro	measurement	of	the	total	potential	of	a	food,	beverage,	ingredient,	or	dietary	supplement	to	inhibit	or	delay	the	oxidation	of	other	compounds.	Trolox	activity	will	be	used	as	the	baseline	unit	of	measurement	to	allow	comparison	between	methods.
Limit	of	detection	(LOD).—The	minimum	concentration	of	a	substance	that	can	be	measured	and	reported	with	95%	confidence	that	the	antioxidant	activity	is	greater	than	zero,	and	is	determined	from	analysis	of	a	low	level	of	an	antioxidant	in	a	given	matrix	containing	the	antioxidant.	Limit	of	quantitation	(LOQ).—The	minimum	analyte	concentration
for	which	quantitative	results	may	be	obtained	with	95%	confidence.	Recovery	factor.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability	precision.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and
repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr),	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	SD	or	RSD	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR)	or	%	reproducibility	relative	standard	deviation	(%RSDR).	

AOAC	periodically	issues	Calls	for	Methods.	Methods	developers	may	also	submit	sole	source/individual	methods	for	methods	not	associated	with	an	open	Call	for	Methods.	The	AOAC	OMA	Program	also	reviews	candidate	methods	previously	certified	through	the	Performance	Tested	MethodsSM	(PTM)	program.	The	program	includes	two	levels	of
evaluation:	Convening	experts	first	evaluate	First	Action	Official	MethodsSM	to	develop	voluntary	consensus	standards.	The	methods	are	then	subject	to	collective	expert	judgment	of	methods	using	the	adopted	standards.	Expert	Review	Panels	review	all	AOAC	Official	MethodsSM	for	First	Action	AOAC	Official	Methods	of	AnalysisSM	status,
continuance,	repeal,	and/or	to	recommend	for	AOAC	Final	Action	Official	Methods	status.	Methods	must	be	shown	to	be	reproducible	before	they	are	considered	for	Final	Action,	meaning	that	they	perform	consistently	despite	deviations	in	personnel,	equipment,	location	and	laboratory	set	up.	The	Official	Methods	Board	approves	Final	Action	Official
Methods	following	the	Expert	Review	Panel	review	and	approval.	

AOAC	publishes	approved	methods	in	the	Official	Methods	of	Analysis	and	supporting	method	manuscripts	in	the	Journal	of	AOAC	INTERNATIONAL.	In	vitro	methods	for	determination	of	total	(hydrophilic	and	lipophilic)	antioxidant	activity	in	foods,	beverages,	food	ingredients,	and	dietary	supplements.	Any	analytical	technique	that	meets	the
following	method	performance	requirements	is	acceptable.	Antioxidant	activity.—The	in	vitro	measurement	of	the	total	potential	of	a	food,	beverage,	ingredient,	or	dietary	supplement	to	inhibit	or	delay	the	oxidation	of	other	compounds.	Trolox	activity	will	be	used	as	the	baseline	unit	of	measurement	to	allow	comparison	between	methods.	Limit	of
detection	(LOD).—The	minimum	concentration	of	a	substance	that	can	be	measured	and	reported	with	95%	confidence	that	the	antioxidant	activity	is	greater	than	zero,	and	is	determined	from	analysis	of	a	low	level	of	an	antioxidant	in	a	given	matrix	containing	the	antioxidant.	
Limit	of	quantitation	(LOQ).—The	minimum	analyte	concentration	for	which	quantitative	results	may	be	obtained	with	95%	confidence.	Recovery	factor.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability	precision.—Variation	arising	when	all	efforts	are	made	to	keep
conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	

Expert	Review	Panels	review	all	AOAC	Official	MethodsSM	for	First	Action	AOAC	Official	Methods	of	AnalysisSM	status,	continuance,	repeal,	and/or	to	recommend	for	AOAC	Final	Action	Official	Methods	status.	Methods	must	be	shown	to	be	reproducible	before	they	are	considered	for	Final	Action,	meaning	that	they	perform	consistently	despite
deviations	in	personnel,	equipment,	location	and	laboratory	set	up.	The	Official	Methods	Board	approves	Final	Action	Official	Methods	following	the	Expert	Review	Panel	review	and	approval.	AOAC	publishes	approved	methods	in	the	Official	Methods	of	Analysis	and	supporting	method	manuscripts	in	the	Journal	of	AOAC	INTERNATIONAL.	In	vitro
methods	for	determination	of	total	(hydrophilic	and	lipophilic)	antioxidant	activity	in	foods,	beverages,	food	ingredients,	and	dietary	supplements.	Any	analytical	technique	that	meets	the	following	method	performance	requirements	is	acceptable.	Antioxidant	activity.—The	in	vitro	measurement	of	the	total	potential	of	a	food,	beverage,	ingredient,	or
dietary	supplement	to	inhibit	or	delay	the	oxidation	of	other	compounds.	Trolox	activity	will	be	used	as	the	baseline	unit	of	measurement	to	allow	comparison	between	methods.	Limit	of	detection	(LOD).—The	minimum	concentration	of	a	substance	that	can	be	measured	and	reported	with	95%	confidence	that	the	antioxidant	activity	is	greater	than
zero,	and	is	determined	from	analysis	of	a	low	level	of	an	antioxidant	in	a	given	matrix	containing	the	antioxidant.	Limit	of	quantitation	(LOQ).—The	minimum	analyte	concentration	for	which	quantitative	results	may	be	obtained	with	95%	confidence.	
Recovery	factor.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability	precision.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability
standard	deviation	(SDr),	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	SD	or	RSD	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR)	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirementsa	Analytical	range400–
400,000bLimit	of	detection	(LOD)c133bLimit	of	quantitation	(LOQ)d400bRepeatability	(RSDr)e400b8.6%200,000b3.4%400,000b3.1%Recovery	factor90–110%Reproducibility	(RSDR)f400b12.9%200,000b5.1%400,000b4.36%	Suitable	methods	will	include	blank	check	samples	and	check	standards	at	the	lowest	point	and	midrange	point	of	the
analytical	range,	and	a	protocol	to	demonstrate	suitability.	Certified	reference	materials	are	available	and	should	be	used	as	appropriate.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	
Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	21,	2012.	Revised	March	13,	2013.	Effective	Date:	March	14,	2013.	Determination	of	flavan-3-ols	as	relevant	to	the	matrix	in	foods,	notably	in	one	or	more	of	the	following	matrixes:	tea,	wine,	fruit	and	fruit	juices,	cocoa	powder,
chocolate,	spices,	and/or	herbs.	For	the	purpose	of	this	SMPR,	flavan-3-ols	(sometimes	referred	to	as	flavanols)	are	the	class	of	flavonoids	based	on	the	2-phenyl-3,4-dihydro-2H-chromen-3-ol	skeleton.	Stereoisomers	of	flavanol	compounds	may	include	the	catechins	(e.g.,	catechins,	gallocatechin,	catechins-3-gallate,	and	gallocatechin-3-gallate)	and	the
epicatechins	(e.g.,	epicatechin,	epigallocatechin,	epicatechin-3-gallate,	and	epigallocatechin-3-gallate).	See		Figure	1.	Methods	should	be	able	to	determine	appropriate	flavanols	in	a	given	matrix.	The	quantity	of	procyanidins	may	also	be	relevant	depending	on	the	matrix	being	analyzed.	Open	in	new	tabDownload	slideStructure	of	flavan-3-ols.	USDA
Database	for	the	Flavonoid	Content	of	Selected	Foods,	Nutrient	Data	Laboratory,	Food	Composition	Laboratory,	Beltsville	Human	Nutrition	Research	Center,	Agricultural	Research	Service,	U.S.	Department	of	Agriculture,	2003.	



The	Official	Methods	Board	approves	Final	Action	Official	Methods	following	the	Expert	Review	Panel	review	and	approval.	AOAC	publishes	approved	methods	in	the	Official	Methods	of	Analysis	and	supporting	method	manuscripts	in	the	Journal	of	AOAC	INTERNATIONAL.	In	vitro	methods	for	determination	of	total	(hydrophilic	and	lipophilic)
antioxidant	activity	in	foods,	beverages,	food	ingredients,	and	dietary	supplements.	Any	analytical	technique	that	meets	the	following	method	performance	requirements	is	acceptable.	Antioxidant	activity.—The	in	vitro	measurement	of	the	total	potential	of	a	food,	beverage,	ingredient,	or	dietary	supplement	to	inhibit	or	delay	the	oxidation	of	other
compounds.	Trolox	activity	will	be	used	as	the	baseline	unit	of	measurement	to	allow	comparison	between	methods.	Limit	of	detection	(LOD).—The	minimum	concentration	of	a	substance	that	can	be	measured	and	reported	with	95%	confidence	that	the	antioxidant	activity	is	greater	than	zero,	and	is	determined	from	analysis	of	a	low	level	of	an
antioxidant	in	a	given	matrix	containing	the	antioxidant.	Limit	of	quantitation	(LOQ).—The	minimum	analyte	concentration	for	which	quantitative	results	may	be	obtained	with	95%	confidence.	Recovery	factor.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability
precision.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr),	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	SD	or	RSD	calculated	from	among-laboratory
data.	
Expressed	as	the	reproducibility	standard	deviation	(SDR)	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirementsa	Analytical	range400–400,000bLimit	of	detection	(LOD)c133bLimit	of	quantitation	(LOQ)d400bRepeatability	(RSDr)e400b8.6%200,000b3.4%400,000b3.1%Recovery	factor90–
110%Reproducibility	(RSDR)f400b12.9%200,000b5.1%400,000b4.36%	Suitable	methods	will	include	blank	check	samples	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range,	and	a	protocol	to	demonstrate	suitability.	Certified	reference	materials	are	available	and	should	be	used	as	appropriate.	Recommended	level	of
validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	21,	2012.	Revised	March	13,	2013.	Effective	Date:	March	14,	2013.	Determination	of	flavan-3-ols	as	relevant	to	the	matrix	in	foods,	notably	in	one	or	more	of	the	following	matrixes:	tea,	wine,
fruit	and	fruit	juices,	cocoa	powder,	chocolate,	spices,	and/or	herbs.	For	the	purpose	of	this	SMPR,	flavan-3-ols	(sometimes	referred	to	as	flavanols)	are	the	class	of	flavonoids	based	on	the	2-phenyl-3,4-dihydro-2H-chromen-3-ol	skeleton.	Stereoisomers	of	flavanol	compounds	may	include	the	catechins	(e.g.,	catechins,	gallocatechin,	catechins-3-gallate,
and	gallocatechin-3-gallate)	and	the	epicatechins	(e.g.,	epicatechin,	epigallocatechin,	epicatechin-3-gallate,	and	epigallocatechin-3-gallate).	See		Figure	1.	
Methods	should	be	able	to	determine	appropriate	flavanols	in	a	given	matrix.	The	quantity	of	procyanidins	may	also	be	relevant	depending	on	the	matrix	being	analyzed.	Open	in	new	tabDownload	slideStructure	of	flavan-3-ols.	USDA	Database	for	the	Flavonoid	Content	of	Selected	Foods,	Nutrient	Data	Laboratory,	Food	Composition	Laboratory,
Beltsville	Human	Nutrition	Research	Center,	Agricultural	Research	Service,	U.S.	Department	of	Agriculture,	2003.	Any	analytical	technique	that	meets	the	following	method	performance	requirements	is	acceptable.	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative
result.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	
Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard
deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirements	Analytical	range≤0.05	to	≥500aLimit	of	quantitation	(LOQ)≤0.05aRepeatability	(RSDr)b<0.05a≤10%0.05–500a≤6%>500a≤5%Recovery
factorbConcnRecovery	range,	%100%98–10110%95–1021%92–1050.1%90–1080.01%85–11010	ppm80–1151	ppm75–12010	ppb70–125Reproducibility	(RSDR)b<0.05a≤18%0.05–500a≤8%>500a≤6%	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	Peak	purity	will
be	confirmed	by	UV	or	MS	data.	Certified	reference	materials	if	available	and	should	be	used	as	appropriate.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	September	29,	2012.	Final	Version	Date:	September	28,	2012.	Determination	of
vitamin	A,	defined	as	13-cis	and	all-trans	retinol,	retinyl	esters	[retinyl	palmitate,	and	retinyl	acetate],	in	food	ingredients	such	as	pre-blends,	pre-mixes,	and	pure	materials,	including	encapsulated	and	oil	forms.	Chromatographic	methods	that	utilize	common	instrumentation	that	are	readily	available	worldwide.	Limit	of	quantitation	(LOQ).—The
minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Pre-blends	and	pre-mixes.—Mixtures	of	one	or	more	food	additives,	with	food	materials	or	all	other	carriers,	and	not	intended	for	direct	consumption	by	humans.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the
test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.
—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	
Table	1Method	performance	requirementsa	Analytical	range100	ppm–100%Limit	of	quantitation	(LOQ)≤100	ppmRepeatability	(RSDr),	%0.01≤41≤2100≤1Recovery90	to	110%	of	mean	spiked	recovery	over	the	range	of	the	assayReproducibility	(RSDR),	%0.01≤81≤4100≤2	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at
the	lowest	point	and	midrange	point	of	the	analytical	range.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	September	29,	2012.	Final	Version	Date:	September	28,	2012.	Determination	of	vitamin	D,	defined	as	vitamin	D2	(ergocalciferol	and
its	previtamin	isomer);	and	vitamin	D3	(cholecalciferol	and	its	previtamin	isomer),	in	food	ingredients	such	as	pre-blends,	pre-mixes,	and	pure	materials,	including	encapsulated	and	oil	forms.	Chromatographic	methods	that	utilize	common	instrumentation	that	are	readily	available	worldwide.	
Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Pre-blends	and	pre-mixes.—Mixtures	of	one	or	more	food	additives,	with	food	materials	or	water	used	as	a	carrier,	and	not	intended	for	direct	consumption	by	humans.	Recovery.—The	fraction	or	percentage	of
spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative
standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirementsa	Analytical	range100	ppm–100%Limit	of
quantitation	(LOQ)≤100	ppmRepeatability	(RSDr),	%0.01≤41≤2100≤1Recovery90	to	110%	of	mean	spiked	recovery	over	the	range	of	the	assayReproducibility	(RSDR),	%0.01≤81≤4100≤2	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	Recommended	level	of
validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	September	29,	2012.	Final	Version	Date:	September	28,	2012.	Determination	of	individual	vitamin	E	components,	such	as	d-α-tocopherol,	dl-α-tocopherol,	and	their	esters,	in	food	ingredients	such	as	pre-blends,	pre-
mixes,	and	pure	materials,	including	encapsulated	and	oil	forms.	Other	compounds	of	accepted	vitamin	E	activity	may	be	measured	by	a	method	if	the	compounds	and	accuracy	of	measure	can	be	ascertained.	Methods	should	be	capable	of	reporting	α-tocopherol	and	α-tocopherol	esters	separately.	Chromatographic	methods	that	utilize	common
instrumentation	that	are	readily	available	worldwide.	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Pre-blends	and	pre-mixes.—Mixtures	of	one	or	more	food	additives,	with	food	materials	or	water	used	as	a	carrier,	and	not	intended	for	direct	consumption
by	humans.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	
Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard
deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirementsa	Analytical	range100	ppm–100%Limit	of	quantitation	(LOQ)≤100	ppmRepeatability	(RSDr),	%0.01≤41≤2100≤1Recovery90	to	110%	of
mean	spiked	recovery	over	the	range	of	the	assayReproducibility	(RSDR),	%0.01≤81≤4100≤2	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic
Food	Analytical	Methods	(SPSFAM)	on	September	29,	2012.	
Final	Version	Date:	September	28,	2012.	Determination	of	vitamin	K,	defined	as	the	sum	of	cis	and	trans	isomers	of	vitamin	K1	(phylloquinone	or	phytomenadione	or	phytonadione),	dihydro-K1,	and	vitamin	K2	(the	menaquinone	series),	in	food	ingredients	such	as	pre-blends,	pre-mixes,	and	pure	materials,	including	encapsulated	and	oil	forms.
Chromatographic	methods	that	utilize	common	instrumentation	that	are	readily	available	worldwide.	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Pre-blends	and	pre-mixes.—Mixtures	of	one	or	more	food	additives,	with	food	materials	or	water	used	as	a
carrier,	and	not	intended	for	direct	consumption	by	humans.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a
short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation
(%RSDR).	Table	1Method	performance	requirementsa	Analytical	range100	ppm–100%Limit	of	quantitation	(LOQ)≤100	ppmRepeatability	(RSDr),	%0.01≤41≤2100≤1Recovery90	to	110%	of	mean	spiked	recovery	over	the	range	of	the	assayReproducibility	(RSDR),	%0.01≤81≤4100≤2	Suitable	methods	will	include	blank	check	samples,	and	check
standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	September	29,	2012.	
Final	Version	Date:	September	28,	2012.	Intended	Use:	Surveillance	Methods	for	Routine	Monitoring	Determination	of	any	combination	of	total	cadmium	(CAS	No.	7440-43-9),	total	arsenic	(CAS	No.	7440-38-2),	total	lead	(CAS	No.	7439-92-1),	and/or	total	mercury	(CAS	No.	7439-97-6)	with	priority	given	to	a	variety	of	foods	such	as	rice	and/or	rice
products,	chocolate	products,	fruit	juice	and/or	fruit	concentrates,	and	infant	formula.	
Inductively	coupled	plasma-mass	spectrometry	(ICP-MS).	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	in	the	original	unprocessed	material	test	portion	that	is	recovered	when	the	test	sample	is
analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard
deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirements	Limit	of	quantitation	(LOQ)≤10	ppb	(μg/kg)	for	foods≤8	ppb	(μg/kg)	for	infant	formulaRangeRepeatability
(RSDr),	%Reproducibility	(RSDR),	%Recovery,	%≥8	ppb	to	100	ppb153260–115>100	ppb	to	1	ppm111680–115>1	ppm	to	10	ppm7.3880–115	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	A	certified	reference	material	should	be	used	when	available.	Internally
produced	reference	materials	may	be	used	for	a	variety	of	foods	such	as	chocolate	products,	fruit	juice	and/or	fruit	concentrates,	and	infant	formula	until	reference	material	is	made	available	by	an	internationally	recognized	organization	such	as	Institute	for	Reference	Materials	and	Measurements	(IRMM)	or	United	States	National	Institute	of
Standards	and	Technology	(NIST).	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	September	29,	2012.	Final	Version	Date:	September	28,	2012.	Determination	of	hypericins,	and/or	hyperforins,	and/or	flavonoids	[According	to	Herbal	Drugs
and	Phytopharmaceuticals	(3rd	Ed.),	the	main	flavonoids	in	St.	John’s	wort	are	hyperoside,	rutoside,	and	the	biflavones	I3,	II8-biapigenin,	and	amentoflavone.	Quercetin	is	also	present.	
(	]	in	St.	John’s	wort	(Hypericum	perforatum)	and	other	Hypericum	spp.	in	powdered	extracts,	tablets,	hard-shell	capsules,	and	liquid	alcohol	extracts.	Any	analytical	technique(s)	that	measures	the	analytes	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	It	is	acceptable	to	have	a	different	analytical	method	for
each	class	of	analytes.	
Limit	of	quantitation	(LOQ).—The	minimum	analyte	concentration	for	which	quantitative	results	may	be	obtained	with	95%	confidence.	Recovery.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant
by	using	the	same	instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr),	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	
Expressed	as	the	reproducibility	standard	deviation	(SDR)	or	%	reproducibility	relative	standard	deviation	(%RSDR).	
Table	1Method	performance	requirements	.		.	Target	analyte	.	Performance	parameter	.		.	Hypercin	.	Hyperforin	.	Flavonoids	.	Analytical	rangea,	%0.05–10.05–100.05–10Limit	of	quantitation	(LOQ)a,	%≤0.02≤0.02≤0.02Repeatability	(RSDr),	%0.05	to	≤1≤5≤5≤51	to	≤5NA≤3≤35	to	≤10NA≤3≤3Recoverya,	%0.05	to	≤195–10595–10595–1051	to
≤5NA97–10397–1035	to	≤10NA98–10298–102Reproducibility	(RSDR),	%b0.05	to	≤1≤8≤8≤81	to	≤5NA≤5≤55	to	≤10NA≤4≤4	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range,	and	a	protocol	to	demonstrate	suitability.	Use	an	appropriate	Certified	Reference
Material	(CRM)	where	available.	Recommended	level	of	validation:	Official	Methods	of	AnalysisSM.	Analysis	time	must	be	less	than	the	established	stability	time	of	the	analytes	in	solution.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Foods	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	13,	2013.	Effective	Date:	March	14,	2013.
Intended	Use:	Reference	Method	for	Dispute	Resolution	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder
panels	composed	of	representatives	from	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	(ERPs)	in	their	evaluation	of	validation	study	data	for	methods	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of
AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	[Refer	to	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA.]	Quantitation	of	arsenic	(As)	species	and/or	total	inorganic
arsenic	in	selected	food	and	beverage	matrixes	(see		Table	1	for	a	list	of	selected	foods).	Separation	of	species	by	either	ion	chromatography	(IC)	or	high-performance	liquid	chromatography	(HPLC)	and	detection	of	separated	species	by	inductively	coupled	plasma-mass	spectrometry	(ICP-MS).	Arsenic	species.—For	the	purposes	of	this	SMPR,	arsenic
species	includes	the	following	compounds:	arsenite	(As(III)),	arsenate	(As(V)),	monomethylarsonic	acid	(MMA),	dimethylarsinic	acid	(DMA),	arsenobetaine	(AsB),	and	total	inorganic	arsenic	(I-As).	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Quantitative
method.—Method	of	analysis	which	response	is	the	amount	of	the	analyte	measured	either	directly	(enumeration	in	a	mass	or	a	volume),	or	indirectly	(color,	absorbance,	impedance,	etc.)	in	a	certain	amount	of	sample.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	
Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard
deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	
Total	inorganic	arsenic.—The	sum	of	arsenite	and	arsenate	either	reported	as	the	sum	of	the	individual	species	or	converted	into	one	form	and	reported	as	the	total.	RiceRice-based	products							Baby	food–cereals							Infant	formula							CerealFruit	juice							Apple	juice							Grape	juiceFish	oil-based
supplementsSeafood							Finfish							Shellfish							Seaweed	Table	2Method	performance	requirements	Parameter	.	Range	.	Minimum	acceptance	criteria	.	Analytical	range10	ppb–1	ppmaLimit	of	quantitation	(LOQ)<10	ppbaRecovery10–100	ppb60–115%≥100	ppb–10	ppm80–110%Repeatability	(RSDr)≤10–50	ppb≤20%≥50–300	ppb≤13%≥300	ppb–1
ppm≤12%Reproducibility	(RSDR)≤10–50	ppb≤30%≥50–300	ppb≤20%≥300	ppb–1	ppm≤18%	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range,	and	a	protocol	to	demonstrate	suitability.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in
Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements	[Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA;	.	Validation	data	must	include	at	a	minimum	arsenite	and	arsenate,	or	total	inorganic	arsenic,	in	the	food	types	listed	in	Table	1	that	apply	to	the	candidate
method	for	First	Action	Official	Methods	of	Analysis	approval.	It	is	not	required	to	represent	every	arsenic	species	or	food	type.	Appendix	D:	Guidelines	for	Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis	[Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,
MD,	USA;	.	No	maximum	time	to	result.	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Foods	Analytical	Methods	(SPSFAM).	Final	Version	Date:	February	27,	2015.	Effective	Date:	February	27,	2015.	Intended	Use:	Use	by	Trained	Technicians	in	a	Laboratory	for	Routine	Quality	Assurance	Testing	AOAC	SMPRs	describe	the	minimum
recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	
SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance
Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Determination	of	low	levels	of	ethanol	as	expressed	as	alcohol	by	volume	(ABV)	in	kombucha.	Any	analytical	technique	that	meets	the	following	method	performance	requirements	is	acceptable.	Alcohol	by	volume
(%ABV).—A	standard	measure	of	how	much	alcohol	(ethanol)	is	contained	in	a	given	volume	of	an	alcoholic	beverage	(expressed	as	a	volume	percent).	Ethanol.—The	2-carbon	alcohol	with	a	molecular	formula	of	CH3CH2OH.	CAS	Registry	No.	64-17-5.	Kombucha.—A	fermented,	effervescent	tea	beverage	made	by	adding	a	symbiotic	culture	of	bacteria
and	yeast	(SCOBY)	to	a	solution	of	tea	and	sugar,	and	may	include	other	ingredients.	Limit	of	quantitation	(LOQ).—The	minimum	concentration	which	quantitative	results	may	be	obtained	with	95%	confidence.	Recovery	factor.—The	fraction	or	percentage	of	the	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.
Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard
deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Method	performance	requirements	Analytical	range	(%ABVa)0.1	to	2.0Limit	of	quantitation	(LOQ)	(%ABV)≤0.05Accuracy	(%	of	mean	spiked	recovery	over	the	range	of	the
assay)97	to	102Repeatability	(RSDr),	%≤4Reproducibility	(RSDR),	%≤6	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	NIST	Standard	Reference	Material®	(SRM):	2893	Ethanol–water	solution	(nom.	0.08%)	2894	Ethanol–water	solution	(nom.	0.1%)	2895
Ethanol–water	solution	(nom.	0.2%)	2896	Ethanol–water	solution	(nom.	
0.3%)	2897	Ethanol–water	solution	(nom.	2%)	459836	200	proof,	anhydrous,	≥99.5%	(Sigma-Aldrich)	Cerilliant	Certified	Reference	Material	(CRM):	E-037	Ethanol-80	(5	ampoule	multi-pack),	80	mg/dL	E-038	Ethanol-100	(5	ampoule	multi-pack),	100	mg/dL	E-039	Ethanol-200	(5	ampoule	multi-pack),	200	mg/dL	E-041	Ethanol-150	(10	ampoule	multi-
pack),	150	mg/dL	E-044	Ethanol-400	(5	ampoule	multi-pack),	400	mg/dL	BCR-651,	beer	at	0.505%	(v/v)	ethanol	BCR-652,	beer	at	0.051%	(v/v)	ethanol	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC
INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,
Rockville,	MD,	USA	(	Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	31,	2016.	Effective	Date:	March	31,	2016.	Intended	Use:	Reference	Method	for	cGMP	Compliance	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of
a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are
used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Detection	and	quantitation	of	egg,	milk,	peanut,	and	hazelnut	food	allergens	in	finished
food	products	and	ingredients.	Method(s)	shall	uniquely	identify	each	allergen.	Mass	spectrometry-based	methods.	Hazelnut.—Any	of	the	nuts	deriving	from	species	of	the	genus	Corylus,	especially	the	nuts	of	the	species	Corylus	avellana	(the	common	hazel	tree).	Milk.—For	the	purposes	of	this	SMPR,	“milk”	refers	to	pasteurized	whole	cow’s	(Bos
Taurus)	milk,	and	shall	contain	not	less	than	8	1/4%	milk	solids	not	fat	and	not	less	than	3	1/4%	milkfat	[Code	of	Federal	Regulations,	Title	21-Food	and	Drugs,	§	131.110.	Other	internationally	recognized	definition	may	be	applied.]	Peanut.—The	seed	of	the	Arachis	hypogaea	plant.	For	the	purposes	of	this	SMPR,	includes	both	raw	and	roasted
peanuts.	Whole	egg.—A	combination	of	pasteurized	chicken	(Gallus	gallus	domesticus)	egg	whites	and	egg	yolks	from	the	same	production	batch	blended	together	in	their	entirety,	in	natural	proportions	[Introduction	to	Egg	Products,	U.S.	Department	of	Agriculture-Food	Safety	and	Inspection	Service,	accessed	12/15/2015].	Method	detection	limit
(MDL).—The	minimum	concentration	of	a	substance	than	can	be	measured	and	reported	with	99%	confidence	that	the	analyte	concentration	is	greater	than	zero.	It	is	determined	from	analysis	of	a	sample	in	a	given	matrix	containing	the	analyte	[Volume	II—Methods,	Method	Verification	and	Validation	ORA-LAB.5.4.5;	Document	No.	IV-02;	Version
No.:	1.7;	Section	2–Microbiology;	Effective	date:	10/01/03;	Revised:	08/25/14;	accessed	February	22,	2016].	Method	quantitation	limit	(MQL).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	MQL	=	average	(blank)	+	10	*	s0	(blank)	[see	Table	A3	in	Appendix	F:	Guidelines	for	Standard
Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	].	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method	[see	spiking	method	in	Appendix	M:	Validation	Procedures	for	Quantitative	Food
Allergen	ELISA	Methods:	Community	Guidance	and	Best	Practices	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	].	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard
deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr)	[see	Table	A3	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	].	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-
laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR)	[see	Table	A3	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	].	Suitable	methods	will	include
blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	LGC	SAL-RSM-5	(check	for	characterization	level)	NIST	SRM	2387	(peanut	butter)	LGC	FAL-RFM1015-50	or	FAL-RFM1015-50Â	or	FAL-RFM1015-5	Additional	materials	can	be	found	at	the	LGC	and	FAPAS	websites:	Refer	to	Annex	F:
Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	.	NIST	=	National	Institute	of	Standards	and	Technology	LGC	=	Formerly	the	UK	Laboratory	of	the	Government	Chemist,	now
simply	“LGC	Standards”	FAPAS	=	Formerly	the	Food	Analysis	Performance	Assessment	Scheme	in	the	United	Kingdom,	now	simply	“FAPAS”	Method	developers	shall	submit	LOQ,	MDL,	recovery	and	precision	data	for	the	matrices	in	Table	2.	Table	1Method	performance	requirements	.	Target	allergen	.	Parameter	.	Whole	egg	.	Milk	.	Peanut
.	Hazelnut	.	Analytical	range,	ppm10–100010–100010–100010–1000MQLa,	ppmb≤5≤10≤10≤10MDLa,	ppmb≤1.65≤3≤3≤3Recovery,	%60–12060–12060–12060–120RSDr,	%≤20≤20≤20≤20RSDR,	%≤30≤30≤30≤30	Table	2Priority	allergen/matrix	combinations	Whole	eggCookiesBreadDoughSalad	dressingWineMilkCookies,	baked	goodsInfant
formulaWineDark	chocolate	(optional	matrix	for	methods	that	claim	a	chocolate	matrix)PeanutCookiesIce	creamBreakfast	cerealMilk	chocolate	(optional	matrix	for	methods	that	claim	a	chocolate	matrix)HazelnutCookiesIce	creamBreakfast	cerealMilk	chocolate	(optional	matrix	for	methods	that	claim	a	chocolate	matrix)	Appendix	D:	Guidelines	for
Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(
Approved	by	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	31,	2016.	Effective	Date:	March	31,	2016.	Intended	Use:	Consensus-Based	Reference	Method	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	
The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC
expert	review	panels	in	their	evaluation	of	validation	study	data	for	methods	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	The	method	will	be	able	to	identify	and	quantify	individual	cannabinoids	(as	listed	in	Tables	1	and	2)
present	in	cannabis	concentrates.	Any	analytical	technique(s)	that	measures	the	analytes	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	Cannabis	concentrates.—A	product	resulting	from	chemical	or	physical	processing	of	cannabis	sativa	or	any	of	its	hybrids,	largely	free	of	solvents	with	cannabinoid	content
higher	than	the	starting	material.	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Quantitative	method.—Method	of	analysis	which	response	is	the	amount	of	the	analyte	measured	either	directly	(enumeration	in	a	mass	or	a	volume),	or	indirectly	(color,
absorbance,	impedance,	etc.)	in	a	certain	amount	of	sample.	
Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard
deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Common	name	.	Abbreviation	.	IUPAC
name	.	CAS	No.	.	Molecular	structure	.	Reference	material	.	CannabidiolCBD2-[(1R,6R)-6-isopropenyl-3-	methylcyclohex-2-en-1-yl]-5-	pentylbenzene-1,3-diol13956-29-1RestekCerilliantSigma-AldrichAPI	StandardsEcho	PharmLipomed	AGCannabidiolic	acidCBDA2,4-Dihydroxy-3-[(1R,6R)-3-methyl-6-	prop-1-en-2-ylcyclohex-2-en-1-yl]-6-	pentylbenzoic
acid1244-58-2CerilliantUSPRestekLipomed	AGEcho	PharmaceuticalCannabinolCBN6,6,9-Trimethyl-3-pentyl-benzo[c]​	chromen-1-ol521-35-7CerilliantRestekTetrahydro-cannabinolTHC(−)-(6aR,10aR)-6,6,9-trimethyl-3-	pentyl-6a,7,8,10a-tetrahydro-6H-	benzo[c]chromen-1-ol1972-08-3CerilliantUSPEcho	PharmaceuticalsTetrahydro-cannabinolic
acidTHCA(6aR,10aR)-1-hydroxy-6,6,9-	trimethyl-3-pentyl-6a,7,8,10a-	tetrahydro-6h-benzo[c]chromene-2-	carboxylic	acid23978-85-0Cerilliant	USP	Echo	Pharmaceuticals	Table	2Additional,	desirable	cannabinoidsName	.	Abbreviation	.	IUPAC	name	.	CAS	No.	.	Molecular	structure	.	Reference	material	.	CannabichromeneCBC2-Methyl-2-(4-methylpent-3-
enyl)-7-pentyl-5-chromenol20675-51-8CerilliantSigma-AldrichEchoPharmaceuticalsCannabichromenic	acidCBCA5-Hydroxy-2-methyl-2-(4-	methyl-3-penten-1-yl)-7-pentyl-	2H-chromene-6-carboxylic	acid20408-52-0No	referencematerialCannabidivarinic	acidCBDVA2,4-Dihydroxy-3-[(1R,6R)-3-methyl-6-prop-1-en-2-ylcyclohex-2-en-1-yl]-6-propylbenzoic
acid31932-13-5CerilliantCannabigerolCBG2-[(2E)-3,7-dimethylocta-2,6-	dienyl]-5-pentyl-benzene-1,3-diolNIST:	1,3-Benzenediol,2-(3,7-dimethyl-2,6-octadienyl)-5-pentyl25654-31-3NIST:2808-33-5CerilliantLipomed	AGEcho	PharmaceuticalsSPEX	CertiprepTocris	(UK)Cannabigerolic	acidCBGA3-[(2E)-3,7-dimethylocta-2,6-dienyl]-2,4-dihydroxy-6-
pentylbenzoic	acid25555-57-1CerilliantEchoPharmaceuticalsSPEX	CertiprepCannabidivarinCBDV2-((1S,6S)-3-methyl-6-(prop-1-en-2-yl)cyclohex-2-enyl)-5-propylbenzene-1,3-diol24274-48-4CerilliantSPEX	CertiprepΔ8Tetrahydro-cannabinolΔ8THC6,6,9-Trimethyl-3-pentyl-6a,7,10,10a-tetrahydrobenzo[c]​chromen-	1-ol5957-75-5CerilliantSPEX
CertiprepTetrahydro-cannabivarinTHCV6,6,9-Trimethyl-3-propyl-6a,7,8,10a-tetrahydro-6H-benzo[c]chromen-1-ol28172-17-0CerilliantUSPTetrahydrocannabivarin	acidTHCVA28172-17-0No	reference	material	Table	3Method	performance	requirements	(part	1)a	Parameter	.	Required:	THC,	THCA,	CBDA,	CBD	.	Additional,	desirable:	Table	2,	including
CBN	.	Limit	of	quantitation	(LOQ;	%,	w/w)≤0.3≤0.3Analytical	range	(%,	w/w)≤0.3–ca.	
100≤0.3–ca.	50	Table	4Method	performance	requirements	(part	2)	ParameterRange	(%,	w/w)≤0.3–1>1–10>10–ca	100Recovery	(%,	w/w)95–10597–10398–102RSDr,	%≤5≤4≤2RSDR,	%≤7≤5≤3	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	See		Tables	1	and	2
for	sources	of	reference	materials.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	D:	Guidelines	for	Collaborative
Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC
INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods
(SPSFAM)	on	March	13,	2017.	Final	Version	Date:	March	13,	2017.	Intended	Use:	Consensus-Based	Reference	Method	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative
study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for
Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	The	method	will	be	able	to	identify	and	quantify	individual	cannabinoids	(as	listed	in	Tables	1	and	2)	in	dried	plant	materials.	Any	analytical	technique(s)	that	measures	the	analytes	of	interest	and
meets	the	following	method	performance	requirements	is/are	acceptable.	Dried	plant	materials.—Dried	whole	or	milled	flower	plant	material	from	Cannabis	sativa	and	its	hybrids.	Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Quantitative	method.—Method
of	analysis	which	response	is	the	amount	of	the	analyte	measured	either	directly	(enumeration	in	a	mass	or	a	volume),	or	indirectly	(color,	absorbance,	impedance,	etc.)	in	a	certain	amount	of	sample.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—
Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated
from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Common	name	.	Abbreviation	.	IUPAC	name	.	CAS	No.	.	Molecular	structure	.	Reference	material	.	CannabidiolCBD2-[(1R,6R)-6-Isopropenyl-3-	methylcyclohex-2-en-1-yl]-5-	pentylbenzene-1,3-
diol13956-29-1RestekCerilliantSigma-AldrichAPI	StandardsEcho	PharmLipomed	AGCannabidiolic	acidCBDA2,4-Dihydroxy-3-[(1R,6R)-3-	methyl-6-prop-1-en-2-ylcyclohex-	2-en-1-yl]-6-pentylbenzoic	acid1244-58-2CerilliantUSPRestekLipomed	AGEcho	PharmaceuticalCannabinolCBN6,6,9-Trimethyl-3-pentyl-benzo[c]​	chromen-1-ol521-35-
7CerilliantRestekTetrahydro-cannabinolTHC(−)-(6aR,10aR)-6,6,9-trimethyl-3-	pentyl-6a,7,8,10a-tetrahydro-6H-	benzo[c]chromen-1-ol1972-08-3CerilliantUSPEchoPharmaceuticalsTetrahydro-cannabinolic	acidTHCA(6aR,10aR)-1-hydroxy-6,6,9-	trimethyl-3-pentyl-6a,7,8,10a-	tetrahydro-6h-benzo[c]chromene-	2-carboxylic	acid23978-85-
0CerilliantUSPEchoPharmaceuticals	Table	2Additional,	desirable	cannabinoidsName	.	Abbreviation	.	IUPAC	name	.	CAS	No.	.	Molecular	structure	.	Reference	material	.	CannabichromeneCBC2-Methyl-2-(4-methylpent-3-	enyl)-7-pentyl-5-chromenol20675-51-8CerilliantSigma	AldrichEchoPharmaceuticalsCannabichromenic	acidCBCA5-Hydroxy-2-
methyl-2-(4-	methyl-3-penten-1-yl)-7-pentyl-	2H-chromene-6-carboxylic	acid20408-52-0No	reference	materialCannabidivarinic	acidCBDVA2,4-Dihydroxy-3-[(1R,6R)-	3-methyl-6-prop-1-en-2-	ylcyclohex-2-en-1-yl]-6-	propylbenzoic	acid31932-13-5CerilliantCannabigerolCBG2-[(2E)-3,7-dimethylocta-2,6-	dienyl]-5-pentyl-benzene-1,3-	diolNIST:	1,3-
Benzenediol,	2-(3,7-dimethyl-2,6-	octadienyl)-5-pentyl25654-31-3NIST:	2808-33-5CerilliantLipomed	AGEchoPharmaceuticalsSPEX	CertiprepTocris	(UK)Cannabigerolic	acidCBGA3-[(2E)-3,7-dimethylocta-	2,6-dienyl]-2,4-dihydroxy-6-	pentylbenzoic	acid25555-57-1CerilliantEchoPharmaceuticalsSPEX	CertiprepCannabidivarinCBDV2-((1S,6S)-3-methyl-6-
(prop-	1-en-2-yl)cyclohex-2-enyl)-5-	propylbenzene-1,3-diol24274-48-4CerilliantSPEX	CertiprepΔ8Tetrahydro-cannabinolΔ8THC6,6,9-Trimethyl-3-	pentyl-6a,7,10,10a-	tetrahydrobenzo[c]​chromen-	1-ol5957-75-5CerilliantSPEX	CertiprepTetrahydro-cannabivarinTHCV6,6,9-Trimethyl-3-propyl-	6a,7,8,10a-tetrahydro-6H-	benzo[c]chromen-1-ol28172-17-
0CerilliantUSPTetrahydrocannabivarin	acidTHCVA28172-17-0No	reference	material	Table	3Method	performance	requirements	(part	1)	for	cannabinoids	Parameter	.	Requirement	.	Limit	of	quantitation	(LOQ;	%)≤0.1Analytical	range,	%0.1–ca	50a	Table	4Method	performance	requirements	(part	2)	for	cannabinoids	Parameter	.	Range,	%	.	0.1–1	.	>1–
25	.	>25–ca	50	.	Recovery,	%95–10597–10398–102RSDr,	%≤5≤4≤2RSDR,	%≤7≤5≤3	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	See		Tables	1	and	2	for	sources	of	reference	materials.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials
in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Method	performance	should	be	demonstrated	with	homogeneous	samples.	
Inherent	variation	in	the	plant	may	preclude	or	limit	homogeneity	for	the	following	reasons:	(a)	they	are	resinous;	cannabinoids	are	concentrated	in	the	resin,	which	can	clump	during	grinding;	(b)	between-flower	variation	can	be	high;	grinding	multiple	flowers	can	impact	the	homogeneity;	(c)	grinding	can	introduce	heat,	which	will	cause	degradation
of	cannabidiolic	acids	into	neutral	forms,	resulting	in	less	accurate	results.	Grinding	would	be	the	best	option	for	homogeneous	samples,	but,	in	some	cases,	there	are	issues	with	clumped	resin,	highly	variable	samples,	and	additional	grinding	would	impact	the	results	and	lead	to	inaccurate	data.	Appendix	D:	Guidelines	for	Collaborative	Study
Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC
INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019),	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Approved	by	the	AOAC	Stakeholder
Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	March	13,	2017.	
Final	Version	Date:	March	13,	2017.	Intended	Use:	Reference	Method	for	cGMP	Compliance	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written
and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM
or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	The	method	will	be	able	to	quantify	total	proanthocyanidin	content	as	the	sum	of	all	extractable	oligomers	(>DP2)	and	polymers	present	in	cranberry	(Vaccinium	macrocarpon)	in	one	or	more	of	the	following:	fruit,	juice,	beverage,
dried	cranberry	fruit,	cranberry	sauce,	ingredients	(concentrates,	extracts,	powders,	and	presscake),	or	dietary	supplements	(Table	1).	Any	analytical	technique(s)	that	measures	the	analytes	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	Cranberry	proanthocyanadins.—A	mixture	of	oligomeric	and	polymeric
flavan-3-ols,	primarily	epicatechin	and	catechin,	of	the	A	and	B	type.	Dietary	ingredients.—A	vitamin;	a	mineral;	an	herb	or	other	botanical;	an	amino	acid;	a	dietary	substance	for	use	by	man	to	supplement	the	diet	by	increasing	total	dietary	intake;	or	a	concentrate,	metabolite,	constituent,	extract,	or	combination	of	any	of	the	above	dietary
ingredients	{Federal	Food	Drug	and	Cosmetic	Act	§201(ff)	[U.S.C.	321	(ff)]}.	
Dietary	supplements.—A	product	intended	for	ingestion	that	contains	a	“dietary	ingredient”	intended	to	add	further	nutritional	value	to	(supplement)	the	diet.	Dietary	supplements	may	be	found	in	many	forms	such	as	tablets,	capsules,	softgels,	gelcaps,	liquids,	or	powders.	
Limit	of	quantitation	(LOQ).—The	minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Quantitative	method.—Method	of	analysis	which	response	is	the	amount	of	the	analyte	measured	either	directly	(enumeration	in	a	mass	or	a	volume),	or	indirectly	(color,	absorbance,	impedance,	etc.)	in	a	certain
amount	of	sample.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the
repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Examples	of
dietary	supplements	CapsulesExtractsLiquidsPowdersSoftgel	capsulesTabletsTincturesGummies	Table	2Method	performance	requirements	(part	1)	Parameter	.	Requirement	.	Limit	of	quantitation	(LOQ;	%)≤0.01Analytical	range,	%≤0.03–55	Table	3Method	performance	requirements	(part	2)	Range,	%	.	Liquids	.	Solids	.	0.03–15	.	>15–55	.	0.03–15
.	>15–55	.	Rec.,	%97–10397–10390–10797–103RSDr,	%≤10≤5≤15≤10RSDR,	%≤15≤8≤20≤15	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard
Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	D:	Guidelines	for	Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC
INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	Official
Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	March	13,	2017.	Final	Version	Date:	March	13,	2017.	Intended	Use:	Consensus-Based	Reference
Method	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the
industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria
for	verification	at	user	laboratories.	The	method	will	be	able	to	identify	the	presence	of	Type-A	proanthocyanidin	in	cranberry	(Vaccinium	macrocarpon)	in	one	or	more	of	the	following:	fruit,	juice,	beverage,	dried	cranberry	fruit,	cranberry	sauce,	ingredients	(concentrates,	extracts,	powders,	and	presscake);	or	dietary	supplements	(listed	in	Table	1).



Any	analytical	technique	that	detects	the	analytes	of	interest	and	meets	the	method	performance	requirements	is	acceptable.	Dietary	supplements.—A	product	intended	for	ingestion	that	contains	a	“dietary	ingredient”	intended	to	add	further	nutritional	value	to	(supplement)	the	diet.	Dietary	supplements	may	be	found	in	many	forms	such	as	tablets,
capsules,	softgels,	gelcaps,	liquids,	or	powders.	Identification.—Characterization	of	the	substance	being	analyzed,	including	its	chemical,	mineral,	or	biological	classification,	as	applicable.	In	many	investigations	the	identity	of	the	analyte	is	assumed	and	the	correctness	of	the	assumption	is	merely	confirmed.	
Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	
SRM	3281	Cranberry	(Fruit)*	SRM	3282	Low	Calorie	Cranberry	Juice	Cocktail*	SRM	3283	Cranberry	Extract*	SRM	3284	Cranberry-Containing	Solid	Oral	Dosage	Form*	*	Characterized	for	organic	acids,	not	proanthocyanidins,	but	provides	a	standard,	homogeneous	material.	Contact	Dr.	Catherine	Rimmer,	Research	Chemist,	NIST,	for	materials	at
email:	catherine.rimmer@nist.gov	or	Tel:	(301)	975-3651.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Information	on
analytical	performance	for	all	claimed	matrixes	must	be	submitted.	Method	developers	should	evaluate	at	least	33	samples	known	to	contain	Type-A	proathocyanidin	and	at	least	33	samples	that	contain	non	Type-A	proanthocyanidin.	Validation	data	must	include	examples	of	non-Type-A	matrices	listed	in	tier	1	of	Table	3.	Additional	non-Type-A
matrices	are	listed	in	tier	2	of	Table	3.	Validation	test	samples	should	be	blind	coded,	and	randomly	mixed	with	respect	to	presence	or	absence	of	Type-A	proathocyanidin.	Table	1Examples	of	dietary	supplements	Capsules	(containing	dried	cranberry	fruit	powder,	dry	extract)ExtractsGummiesLiquidsPowdersSoftgel	capsules	(oil	and/or	water-
based)Tablets	(containing	dried	cranberry	fruit	powder,	dry	extract)Tinctures	Table	2Method	performance	requirements	Selectivity	study90%	probability	of	identification	with	95%	confidence	(33	correct	identifications	out	of	33	samples	known	to	contain	Type-A	proanthocyanidin)a	Table	3Sources	of	non-Type-A	proanthocyanidins	Tier	1
(required)							Apple	(Malus	domestica	Borkh.)							Grape	skins,	grapeseed	extract	(Vitis	vinifera	L.)							Black	chokeberry	[Aronia	melanocarpa	(Michx.)	Elliott]	or	Purple	chokeberry	[Aronia	arbutifolia	(L.)	Pers.]Tier	2	(additional)							Ginkgo	biloba	L.							Hawthorn	[Crataegus	laevigata	(Poir.)	DC.,		Crataegus	monogyna	Jacq.]							Dragon’s	blood
(Croton	lechleri	Müll.Arg.)							Japanese	horse	chestnut	(Aesculus	turbinata	Blume)							Pine	bark	(Pinus	sylvestris	L.,	Pinus	pinaster	Aiton)							Plum	(Prunus	domestica	L.)							Other	Vaccinium	species:	huckleberry	(V.	ovatum	Pursh),	highbush	blueberry	(V.	corymbosum	L.),	lowbush	blueberry	(V.	angustifolium	Aiton),	lingonberry	(V.	vitis-idaea	L.),
European	cranberry	[V.	(Turcz.	ex	Rupr.)	Schmalh.]							Cocoa	(Theobroma	cacao	L.)							Barley	(Hordeum	vulgare	L.)							Sorghum	[Sorghum	bicolor	(L.)	Moench]							Blackcurrant	(Ribes	nigrum	L.)							Gooseberry	(Ribes	uva-crispa	L.)							Common	bean	(Phaseolus	vulgaris	L.)							Hazelnut	(Corylus	avellana	L.)							Pecan	[Carya	illinoinensis
(Wangenh.)	K.Koch]							Pistachio	(Pistacia	vera	L.)	Appendix	D:	Guidelines	for	Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Appendix	F:	Guidelines
for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,
USA	(https://	academic.oup.com/aoac-publications)	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	March	13,	2017.	Final	Version	Date:	March	13,	2017.	Intended	Use:	Surveillance	and	Monitoring	by	Trained	Technicians	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to
be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic
institutions.	
AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Determination	of	free	bisphenol	A	(BPA)	in	commercially	packaged
ready-to-consume	carbonated	and	noncarbonated	water	and	nonalcoholic	beverages	listed	in	Table	1.	Any	analytical	technique	that	meets	the	following	method	performance	requirements	is	acceptable.	Accuracy	(corresponds	to	the	VIM	definition	for	“trueness”).—The	closeness	of	agreement	between	the	average	of	an	infinite	number	of	replicate
measured	quantity	values	and	a	reference	quantity	value.	Bisphenol	A	(BPA).—IUPAC	name:	4,4’-(Propane-2,2-diyl)	diphenol.	CAS	Registry	No.:	80-05-7.	See		Figure	1	for	chemical	structure.	Open	in	new	tabDownload	slideMolecular	structure	of	bisphenol	A.	Limit	of	detection	(LOD).—The	smallest	amount	or	concentration	of	an	analyte	that	can	be
estimated	with	acceptable	reliability.	
Estimated	as:	LOD	=	blank	mean	+	3	standard	deviations	of	10	independent	analyses	of	blank	or	blank	spiked	at	low	level	(to	be	agreed	upon	by	study	directors;	if	there	is	no	detectable	blank	signal).	See	reference	to	Appendix	L	in	section	8	Validation	Guidance.	Limit	of	quantitation	(LOQ).—Minimum	concentration	or	mass	of	analyte	in	a	given
matrix	that	can	be	reported	as	a	quantitative	result.	Determined	as:	LOQ	=	blank	mean	+	10	standard	deviations	(concentration	of	blank	to	be	<10%	of	the	estimated	LOQ).	See	reference	to	Appendix	L	in	section	8	Validation	Guidance.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same
instrument	and	operator,	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);
or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1	Carbonated	soft	drinks,	regular	(full	calorie)Carbonated	soft	drinks,	diet100%	Juices,	with	pulp100%	Juices,	without	pulpTeasDairy-based	coffee	drinksSports	drinks	(from	a	hydration	standpoint)Energy	drinksGrain-based	beverages	(e.g.,	soy	milk,	rice	milk,	nut	milk,	etc.)Meal
replacement	beverages	Table	2Method	performance	requirements	Table	3Method	performance	requirements	Analytical	range,	µg/La,b<22–55–20Accuracy,	%60–14080–12080–120RSDr,	%≤20≤10≤5RSDR,	%≤40≤20≤10	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical
range.	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Method	developers	must	submit	data	(LOQ,	accuracy…)	on	at	least	one	of	the
matrices	in	Table	1.	Data	from	as	many	of	the	other	beverages	listed	in	Table	1	would	be	desirable.	It	is	desirable	to	also	have	data	on	products	containing	coffee/dairy.	RSDRs	may	be	calculated	from	pooled	results	from	the	different	matrices	in	Table	1.	
Developers	should	submit	the	method’s	procedures	used	for	background	assessment	and	control,	and	frequency	of	analysis	of	method	blanks.	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	L:
AOAC	Recommended	Guidelines	for	Stakeholder	Panel	on	Infant	Formula	and	Adult	Nutritionals	(SPIFAN)	Single-Laboratory	Validation,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on
September	24,	2017.	Final	Version	Date:	September	24,	2017.	
Intended	Use:	Consensus-Based	Reference	Method	for	Use	by	Trained	Technicians	in	a	Laboratory	for	Routine	Quality	Assurance	Testing	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-
site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being
considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Identification	and	quantification	of	individual	cannabinoids	(as	listed	in	Tables	1	and	2)	in	finished	edible	chocolate	as	listed	in	Table	3.	Any	analytical	technique(s)	that	measures	the
analytes	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	Chocolate.—Any	edible	solid	confection	substantially	consisting	of	“chocolate”	(i.e.,	dark,	milk,	or	white)	without	added	inclusions.	Limit	of	quantitation	(LOQ).—Minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a
quantitative	result.	Quantitative	method.—Method	of	analysis	which	response	is	the	amount	of	the	analyte	measured	either	directly	(enumeration	in	a	mass	or	a	volume)	or	indirectly	(color,	absorbance,	impedance,	etc.)	in	a	certain	amount	of	sample.	Recovery.—The	fraction	or	percentage	of	spiked	analyte	that	is	recovered	when	the	test	sample	is
analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	
Reproducibility.—The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Table	1Common	name	.	Abbreviation	.	IUPAC	name	.	CAS	No.	.	Molecular	structure	.	Reference	material
.	CannabidiolCBD2-[(1R,6R)-6-isopropenyl-3-methylcyclohex-2-en-1-yl]-5-pentylbenzene-1,3-diol13956-29-1RestekCerilliantSigma-AldrichAPI	StandardsEcho	PharmLipomed	AGCannabidiolic	acidCBDA2,4-Dihydroxy-3-[(1R,6R)-3-methyl-6-prop-1-en-2-ylcyclohex-2-en-1-yl]-6-pentylbenzoic	acid1244-58-2CerilliantUSPRestekLipomed	AGEcho
PharmaceuticalCannabinolCBN6,6,9-Trimethyl-3-pentyl-benzo[c]chromen-1-ol521-35-7CerilliantRestekΔ9Tetrahydro-cannabinolTHC(−)-(6aR,10aR)-6,6,9-Trimethyl-3-pentyl-6a,7,8,10a-tetrahydro-6H-benzo[c]chromen-1-ol1972-08-3CerilliantUSPEcho	PharmaceuticalsTetrahydro-cannabinolic	acidTHCA(6aR,10aR)-1-hydroxy-6,6,9-trimethyl-3-pentyl-
6a,7,8,10a-tetrahydro-6H-benzo[c]chromene-2-carboxylic	acid23978-85-0Cerilliant	USP	Echo	Pharmaceuticals	Table	2Additional,	desirable	cannabinoidsName	.	Abbreviation	.	IUPAC	name	.	CAS	No.	.	Molecular	structure	.	Reference	material	.	CannabichromeneCBC2-Methyl-2-(4-methylpent-3-enyl)-7-pentyl-5-chromenol20675-51-8CerilliantSigma-
AldrichEcho	PharmaceuticalsCannabichromenic	acidCBCA5-Hydroxy-2-methyl-2-(4-methyl-3-penten-1-yl)-7-pentyl-2H-chromene-6-carboxylic	acid20408-52-0CerilliantCannabidivarinic	acidCBDVA2,4-Dihydroxy-3-[(1R,6R)-3-methyl-6-prop-1-en-2-ylcyclohex-2-en-1-yl]-6-propylbenzoic	acid31932-13-5CerilliantCannabigerolCBG2-[(2E)-3,7-dimethylocta-
2,6-dienyl]-5-pentyl-benzene-1,3-diolNIST:	1,3-Benzenediol,	2-(3,7-dimethyl-2,6-octadienyl)-5-pentyl-25654-31-3NIST:2808-33-5CerilliantLipomed	AGEcho	PharmaceuticalsSPEX	CertiprepTocris	(UK)Cannabigerolic	acidCBGA3-[(2E)-3,7-dimethylocta-2,6-dienyl]-2,4-dihydroxy-6-pentylbenzoic	acid25555-57-1CerilliantEcho	PharmaceuticalsSPEX
CertiprepCannabidivarinCBDV2-((1S,6S)-3-methyl-6-(prop-1-en-2-yl)	cyclohex-2-enyl)-5-propylbenzene-1,3-diol24274-48-4CerilliantSPEX	CertiprepΔ8Tetrahydro-cannabinolΔ8THC6,6,9-Trimethyl-3-pentyl-6a,7,10,10a-tetrahydrobenzo[c]chromen-1-ol5957-75-5CerilliantSPEX	CertiprepTetrahydro-cannabivarinTHCV6,6,9-Trimethyl-3-propyl-6a,7,8,10a-
tetrahydro-6H-benzo[c]chromen-1-ol28172-17-0CerilliantUSPTetrahydrocannabivarin	acidTHCVA28172-17-0Cerilliant	Chocolate	chipsChocolate	barsChocolate	trufflesWhite	chocolateMilk	chocolateDark	chocolate	Table	4Method	performance	requirements	(part	1)	for	individual	cannabinoids	Parameter	.	Requirement	.	Limit	of	quantitation	(LOQ)	(%
by	weight)≤0.008Minimum	analytical	range	(%	by	weight)0.008–5a	Table	5Method	performance	requirements	(part	2)	for	individual	cannabinoidsa	Parameter	.	Range	(%	by	weight)	.	≤0.008–1	.	>1	.	Recovery,	%90–11095–105RSDr,	%≤5≤4RSDR,	%≤8≤5	Suitable	methods	will	include	blank	check	samples,	and	check	standards	at	the	lowest	point	and
midrange	point	of	the	analytical	range.	
See		Tables	1	and	2	for	examples	of	acceptable	reference	materials.	Also	see:	Restek	Corp.	Restek®	Reference	Standards	at	Shimadzu	Corp.	Shimadzu	Certified	Reference	Materials	at	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods
of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Method	performance	does	not	require	demonstration	of	matrix	homogeneity;	the	chocolate	is	viewed	as	the	vehicle	for	cannabinoid	delivery.	Method	performance	should	be	demonstrated	using	a	representative	subsample	of	the	matrix	which
assumes	uniform	distribution	of	cannabinoids.	Appendix	D:	Guidelines	for	Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(https://	academic.oup.com/aoac-publications)	Appendix	F:	Guidelines	for
Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA
(https://	academic.oup.com/aoac-publications)	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM)	on	September	24,	2017.	Final	Version	Date:	November	13,	2017.	Intended	Use:	Reference/Regulatory	Method	to	Measure	Individual	Mono-	and	Di-Saccharides	in	Animal	Feed,	Pet	Food,	and	Human	Food	AOAC
SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory
organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	methods	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at
user	laboratories.	Individually	measure	free	nutritional	sugars,	minimally:	fructose,	galactose,	glucose,	sucrose,	maltose,	and	lactose	(see		Table	1	for	additional	information	on	analytes)	found	in	selected	ingredients	and	foods	consumed	by	animals,	pets,	and	humans.	The	analytical	method	must	account	for	potential	interferences	(see		Table	2)	in
these	matrices.	Methods	that	target	a	narrower	matrix	scope	will	also	be	considered	when	appropriate.	Any	analytical	technique(s)	that	measures	the	analyte(s)	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	Animal	and	pet	foods.—Material	consumed	or	intended	to	be	consumed	by	animals	other	than	humans
that	contributes	nutrition,	taste,	or	aroma	or	has	a	technical	effect	on	the	consumed	material.	This	includes	raw	materials,	ingredients,	and	finished	product.	
(AAFCO)	Human	food.—Material	consumed	or	intended	to	be	consumed	by	adult	humans.	For	the	purpose	of	this	SMPR,	this	does	not	include	infant	formulas	nor	adult	nutritionals.	Ingredients.—The	base	materials	used	in	the	formulation	of	animal	food	and	human	food.	Recovery.—The	fraction	or	percentage	of	analyte	that	is	measured	when	the	test
sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	(in	the	same	laboratory)	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation
(%RSDr).	
Reproducibility.—Variation	arising	when	identical	test	materials	are	analyzed	in	different	laboratory	by	different	operators	on	different	instruments.	The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation
(%RSDR).	Sugars.—The	sugars	in	the	analytical	scope	are	minimally:	fructose,	galactose,	glucose,	sucrose,	maltose,	and	lactose.	Table	1Additional	information	on	analytesCommon	name	.	IUPAC	name	.	CAS	No.	.	Molecular	structure	.	Fructose(3S,4R,5R)-1,3,4,5,6-pentahydroxyhexan-2-one57-48-7Galactose(3R,4S,5R,6R)-6-(hydroxymethyl)-	oxane-
2,3,4,5-tetrol59-23-4Glucose(2R,3S,4R,5R)-2,3,4,5,6-pentahydroxyhexanal50-99-7Sucrose(2R,3R,4S,5S,6R)-2-[(2S,3S,4S,5R)-3,4-dihydroxy-2,5-bis(hydroxymethyl)oxolan-2-yl]oxy-6-(hydroxymethyl)oxane-3,4,5-triol57-50-1Maltose2-(Hydroxymethyl)-6-[4,5,6-trihydroxy-2-(hydroxymethyl)oxan-3-yl]oxyox	ane-3,4,5-triol69-79-4Lactoseβ-D-galactopyranosyl-
(1→4)-D-glucose63-42-3	Table	2	Nontarget	mono-,	di-	and	tri-saccharides	(e.g.,	maltotriose	interfering	with	maltose)Enzymatic	activity	(amylase,	invertase)Hydrolytic	activity	(e.g.,	acidic)Organic	acidsGlucose	with	higher	degrees	of	polymerizationSugar	alcohols,	such	as	glycerol,	erythritol,	xylitol,	sorbitol,	mannitol,	maltitol,	lactitol,
isomaltHydroxylated	compounds	(nontargeted	carbohydrates,	sugar	alcohols,	sugar	acids,	sucralose,	etc.)Salts,	such	as	sodium	chlorideAmine	containing	compounds	(glucosamine	HCl,	amino	acids,	peptides,	glycoproteins,	etc.)	Table	3Recovery,	repeatability,	and	reproducibility	parametersa	Analytical	range,	%0.1–5>5–50>50–100Recovery,	%90–
11095–10597–103RSDr,	%≤7≤5≤3RSDR,	%≤10≤8≤4	Suitable	methods	will	include	blanks,	and	appropriate	check	standards.	Method	data	packages	must	include	performance	data	covering	the	method	claimed	matrixes.	A	useful	tool	can	be	found	in	food	pyramid	concept	described	in	Annex	F	of	Appendix	F	in	the	Official	Methods	of	Analysis	of
AOAC	INTERNATIONAL	(2019)	21st	Ed.,	Rockville,	MD,	USA.	Matrix	variations	in	non-sugar	carbohydrate	and	moisture	content	must	be	investigated	and	data	provided.	For	example,	using	the	food	pyramid	in	sector	7,	a	matrix	may	be	either	high	in	sugar	or	high	in	non-sugar	carbohydrates	(e.g.,	starch,	sugar	alcohols),	each	of	which	may	affect
method	performance.	Method	data	packages	must	include	relevant	data	regarding	interferences	and	instabilities,	such	as	listed	in	Table	2.	Data	packages	must	include	data	to	demonstrate	that	the	sugar	composition	in	the	extract	is	a	representation	of	the	true	sugar	composition	in	the	food	product	and	assess	the	stability	of	extracts	over	the	duration
of	the	test.	Potential	reference	materials,	depending	on	method	scope,	may	include	the	following:	National	Institute	of	Standards	and	Technology	(NIST):	3233:	Fortified	breakfast	cereal	2383A:	Baby	food	composite	3282:	Low-calorie	cranberry	juice	cocktail	1849a:	Infant/adult	nutritional	formula	Institute	for	Reference	Materials	and	Measurements
(IRMM):	BCR644:	Artificial	foodstuff	Millipore	Sigma	(formerly	Sigma-Aldrich):	1181302:	Dextrose,	United	States	Pharmacopeia	(USP)	Reference	Standard	286504:	Fructose,	USP	Reference	Standard	1356701:	Lactose	monohydrate,	USP	Reference	Standard	1623637:	Sucrose,	USP	Reference	Standard	Refer	to	Annex	F:	Development	and	Use	of	In-
House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at:	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	12,	2018.	Intended	Use:
Reference/Regulatory	Method	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	
SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	methods	being	considered	for	Performance
Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Measure	total	dietary	fructan,	such	as	inulin,	levan,	branched	fructans,	agavins	(agave	fructans),	and	fructooligosaccharides,	in	animal	feed,	pet	food,	and	the	corresponding	ingredients.	Method	must	be	capable	of
distinguishing	dietary	fructans	from	interfering	compounds	such	free	glucose,	fructose,	sucrose,	and	other	polysaccharides.	Any	analytical	technique(s)	that	measures	the	analyte(s)	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	Animal	and	pet	foods.—Material	consumed	or	intended	to	be	consumed	by
animals	other	than	humans	that	contributes	nutrition,	taste,	or	aroma	or	has	a	technical	effect	on	the	consumed	material.	This	includes	raw	materials,	ingredients,	and	finished	product.	(AAFCO)	Fructans.—Any	DP	≥	3	carbohydrate	with	one	or	more	fructosyl-fructose	linear	or	branched	linkages	which	constitute	a	majority	of	the	linkages	in	which
fructose	is	the	major	constituent	and	glucose	content	is	33%	or	less.	
Examples	include	inulin,	levan,	branched	fructans	(e.g.,	agave	fructans),	and	fructooligosaccharides	(FOS).	Ingredients.—The	base	materials	used	in	the	formulation	of	animal	and	pet	foods.	
Limit	of	quantitation	(LOQ).—LOQ	is	the	lowest	level	of	analyte	in	a	test	sample	that	can	be	quantified	at	a	specified	level	of	precision.	Recovery.—The	fraction	or	percentage	of	analyte	that	is	measured	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by
using	the	same	instrument	and	operator	(in	the	same	laboratory)	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—Variation	arising	when	identical	test	materials	are	analyzed	in	different	laboratory	by	different	operators	on
different	instruments.	The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	
Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Suitable	methods	will	include	blanks,	and	appropriate	check	standards.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of
the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at:	Method	data	packages	must	include	performance	data	covering	the	method	claimed	matrices.	See		Table	3	for	suggested	matrices.	
A	useful	tool	can	be	found	in	the	food	pyramid	concept	described	in	Annex	F	of	Appendix	F	in	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL.	Table	1Analytical	range,	LOQ,	and	linearity	requirements	Operating	range0.2–100%	(2	to	1000	g/kg)	of	dry	matterLimit	of	quantitation	(LOQ)a0.2%	(2	g/kg)	of	dry	matterLinearity	of	standard
curver	≥	0.999,	and	95%	confidence	limit	of	the	y-intercept	includes	zero	Table	2Recovery,	repeatability,	and	reproducibility	parameters	Range,	%0.2–1>1–10>10–100Recovery,	%90–11093–10795–105RSDr,	%≤7≤5≤3RSDR,	%≤14≤10≤6	Table	3	Wet	and	dry	animal	foods	for	a	variety	of	species	(swine,	ruminants,	poultry,	fish,	equine,	dog,	cat,
etc.)Pet	treatsForages,	including	cool-season	grassesBoth	linear	(inulin	and	levan)	and	branched	fructansFeed	ingredients,	including	fructan-containing	vegetables	Method	data	packages	must	include	relevant	data	regarding	interferences,	such	as	from	sugars,	sugar	alcohols,	and	other	carbohydrates.	Method	developers	are	responsible	for	assessing
interferences	with	their	method.	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	March	12,	2018.	Intended	Use:	Method	for	Confirming	Compliance	with	Regulatory	Standards	and	Dispute	Resolution	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be
used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic
institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Measure	lactose	found	in	milk,	milk	products,	and
products	containing	dairy	ingredients	that	are	low-lactose	or	lactose-free.	The	analytical	method	must	account	for	potential	interferences	(see		Table	1)	in	these	matrices.	This	scope	includes	“lactose-free”	infant	formulas	and	adult	nutritionals.	Any	analytical	technique(s)	that	measures	the	analyte(s)	of	interest	and	meets	the	following	method
performance	requirements	is/are	acceptable.	Infant	formula.—Breast-milk	substitute	specially	manufactured	to	satisfy,	by	itself,	the	nutritional	requirements	of	infant	during	the	first	months	of	life	up	to	the	introduction	of	appropriate	complementary	feeding	(Codex	Standard	72-1981)	Infant	Formula	and	Formulas	for	Special	Medical	Purposes	–	0–12
month	of	age;	Follow-Up	Formula	–	from	6–12	months	and	for	young	children;	Young	Children	–	12–36	months	of	age;	Foods	for	Special	Medical	Purposes	Nutritionally	complete	specially	formulated	food	for	adults,	consumed	in	liquid	form,	which	may	constitute	the	sole	source	of	nourishment	(AOAC	Stakeholder	Panel	on	Infant	Formula	and	Adult
Nutritionals;	2010).	Made	from	any	combination	of	milk,	soy,	rice,	whey,	hydrolyzed	protein,	starch	and	amino	acids,	with	and	without	intact	protein.	Lactose.—β-D-galactopyranosyl-(1→4)-D-glucose.	CAS	No.	63-42-3	(see		Figure	1).	Limit	of	detection	(LOD).—The	lowest	concentration	or	mass	of	analyte	in	a	test	sample	that	can	be	distinguished	from
a	true	blank	sample	at	a	specified	probability	level.	Limit	of	quantitation	(LOQ).—The	lowest	level	of	analyte	in	a	test	sample	that	can	be	quantified	at	a	specified	level	of	precision.	Milk	and	milk	products.—Milk	is	defined	as	the	normal	mammary	secretion	of	a	milk	animal,	intended	for	consumption	as	liquid	milk	or	for	further	processing	Milk	product
is	defined	as	a	product	obtained	by	any	processing	of	milk.	Although	a	milk	product	shall	be	made	from	milk,	the	definition	does	not	hinder	the	milk	from	being	subjected	to	various	processing	steps	before	it	becomes	an	end	product.	Composite	milk	product	is	a	product	of	a	milk	product	and	other	food(s)	where	the	milk	constituents	are	an	essential
part	in	terms	of	quantity	of	the	final	product.	
[Bulletin	of	IDF	397	(2005)	The	Codex	General	Standard	for	the	Use	of	Dairy	Terms,	Its	Nature,	Intent	and	Implications]	Recovery.—Fraction	or	percentage	of	analyte	that	is	measured	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same
instrument	and	operator	(in	the	same	laboratory)	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—Variation	arising	when	identical	test	materials	are	analyzed	in	different	laboratory	by	different	operators	on	different
instruments.	The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	
Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Suitable	methods	will	include	blanks,	and	appropriate	check	standards.	Recommended	level	of	validation:	AOAC	Official	Methods	of	AnalysisSM.	Method	data	packages	must	include	relevant	data	regarding	interferences	and
instabilities,	such	as	listed	in	Table	2.	Not	all	interferences	are	likely	to	occur	in	all	matrices.	Method	developers	are	responsible	for	assessing	interferences	with	the	method.	Open	in	new	tabDownload	slideReference	and	harmonization	materials.	Table	1	Other	nontarget	mono-,	di-,	and	trisaccharides	(especially	lactulose	and	allo-lactose)Enzymatic
activity	(beta-galactosidase)Organic	acid	activityGlucose	with	higher	degrees	of	polymerizationSugar	alcohols	to	include:							Glycerol							Erythritol							Xylitol							Sorbitol							Mannitol							Maltitol							Lactitol							IsomaltHydroxylated	compounds	(nontargeted	carbohydrates,	sugar	alcohols,	sugar	acids,	sucralose,	etc.)Salts,	such	as	sodium
chlorideAmine-containing	compounds	(glucosamine	HCl,	amino	acids,	peptides,	glycoproteins,	etc.)	Table	2Method	performance	requirements	.	Infant	formula	.	Milk,	milk	products,	and	products	containing	dairy	ingredients	.	Analytical	range,	mg/100	g5–10010–100>100–2000Recovery,	%85–11585–11590–110RSDr,	%≤10≤10≤7RSDR,	%≤15≤15≤10
Table	3	No.	.	SRM	name	.	Analyte	.	Value	.	U	.	Units	.	Value	type	.	NISTSRM	2383aBaby	Food	CompositeLactose0.50.1%Reference	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC
INTERNATIONAL	(2019).	Available	at	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	August	2018.	Intended	Use:	Routine	Surveillance	for	GMP	Compliance	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.
The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC
expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	
A	method	or	a	suite	of	methods	that	can	screen	for	and	identify	regulated	veterinary	drug	residues	with	established	maximum	residue	limits	(MRLs)	in	bovine	milk,	muscle,	and	fat;	chicken	muscle,	skin	with	adhering	fat,	and	eggs;	and	fish.	Table	1	is	provided	as	guidance	on	veterinary	drug	residue/matrix	combinations	and	associated	MRLs.
Additional	matrices	may	be	added	as	appendices	to	this	SMPR	in	the	future.	A	single	method	is	not	required	to	cover	all	drug/matrix	combinations,	but	method	developers	should	strive	to	include	as	many	relevant	drug	residues	as	possible	for	each	matrix	claimed.	Method	developers	may	choose	to	claim	one	or	more	matrices.	Liquid	chromatography-
tandem	mass	spectrometry	(LC-MS/MS),	using	low-	or	high-resolution	MS.	
Maximum	residue	limit	(MRL).—The	maximum	allowable	concentration	of	a	drug	residue	in	a	particular	matrix.	Also	known	as	“tolerance”	in	the	United	States.	MRL	varies	by	matrix	and	by	country	or	regulatory	agency.	For	the	purposes	of	this	SMPR,	the	lowest	MRL	currently	in	effect	amongst	European	Union	(EU),	Codex,	Canada,	China,	and	U.S.
regulations	will	be	used	as	“the	MRL.”	In	cases	in	which	an	MRL	applies	to	the	sum	of	metabolites	or	sum	of	drugs,	that	MRL	was	chosen	over	MRLs	for	a	single	metabolite	or	marker	residue.	If	no	MRL	is	provided	in	Table	1	(shaded	cells),	then	the	drug	is	either	prohibited	in	that	matrix	by	one	or	more	regulatory	agencies	or	an	MRL	is	not	required.
Probability	of	detection	(POD).—Proportion	of	positive	analytical	outcomes	for	a	qualitative	method	for	a	given	matrix	at	a	given	analyte	level	or	concentration.	
[Appendix	H:	Probability	of	Detection	(POD)	as	a	Statistical	Model	for	the	Validation	of	Qualitative	Methods,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	]	Table	1Veterinary	drugs	residues	in	bovine	milk,	bovine	muscle,	bovine	fat,	chicken	muscle,	chicken	skin/fat,	fish,	and
eggsa	.		.	Lowest	global	MRL,	μg/kg	.	Compound	.	Regulated	marker	.	Liquid	bovine	milk	.	Raw	bovine	muscle	.	Raw	bovine	fat	.	Raw	chicken	muscle	.	Raw	chicken	skin/fat	.	Raw	fish	.	Raw	whole	chicken	egg	.	Abamectin	(B1a)b1010Acetylisovaleryltylosin4040AlbendazoleAlbendazole	sulfone100100100AlbendazoleAlbendazole
sulfoxideAlbendazoleAlbendazole	2-aminosulfoneAlbendazole	OxideAlbendazole	oxideAlbendazole	OxideAlbendazole	sulfoneAlbendazole	OxideAlbendazole	2-aminosulfoneAmitrazSum	of	metabolites	containing	2,4-DMA
moiety10200Amoxicillin41010101050Ampicillin41010101050Amprolium50020005005004000Apramycin50505050AvilamycinDichloroisoeverninic	acid5050Bacitracin	(A,	B,
C)100500500500500500Baquiloprim30Betamethasone0.30.750.75Bicozamycin200505050Buquinolate100100200Cabergoline0.1Carazolol155CarprofenCarprofen500100012CarprofenCarprofen
glucuronideCefacetril125Cefalexin100200200200200Cefalonium20CefapirinCefapirin605050CefapirinDeacetylcefapirinCefazolin50Cefoperazone50Cefquinome205050CeftiofurCeftiofur10010002000CeftiofurDesfuroylceftiofurCefuroxime2020Chloramine-TPara-
toluenesulfonamide900Chlormadinone2.54ChlortetracyclineChlortetracyclinec100200200200200200400Chlortetracycline4-epi-chlrotetracyclinecClavulanic
acid200100100Clenbuterol0.050.10.2Clopidol2020020050005000Clorsulon1635Closantel4510003000Cloxacillin101010300300300Colistin50150150150150150300Cyfluthrin201050Cyhalothrin3020400CypermethrinCypermethrin202020050CypermethrinAlpha-
CypermethrinCyromazine10050300Danofloxacin3070100200100100Decoquinate1000200010002000Deltamethrin201050305001030Dexamethasone0.30.75111Diaveridine5050Diazinon2020700Dichlorvos5050505050Diclazuril5001000Diclofenac0.151Dicloxacillin30300300300300300Difloxacin400100300400300DihydrostreptomycindSum	of
dihydrostreptomycin	+	streptomycin200600600600600Diminazene150500500Doramectin	(B1a)1510150DoxycyclineDoxycycline10030010030010Emamectin	(B1a)100Enramycin3030EnrofloxacinCiprofloxacin100100100100100100EnrofloxacinEnrofloxacinEprinomectinEprinomectin
(B1a)1250150Erythromycin10010010010020025Ethopabate50040Eugenol50Famphur100100FebantelOxfendazole	sulphone105050Fenbendazole/OxfendazoleOxfendazole	sulphoneFenbendazole/OxfendazoleFenbendazoleFenbendazoleFenbendazole
SulfoxideFenvalerate4025250Flavophospholipol10303020FlorfenicolFlorfenicol200100200FlorfenicolFlorfenicol-amine2001000Fluazuron2007000FlubendazoleFlubendazole1020205050400Flubendazole2-amino	1H-benzimidazol-5-yl-(4-fluorophenyl)methanoneFlugestone
acetate1Flumequine50200300400250500Flumethrin3010150FlunixinFlunixin2030Flunixin5-hydroxyflunixin2Fluralaner1300Fluvalinate10Gamithromycin2020Gentamicin(s)Sum	of	C1,	C1a,	C2,
C2a100505010010050Halofuginone10201020Haloxon10010040Hexaflumuron500Hydrocortisone10Imidocarb5030050Isoeugenol6000Isometamidium100100100IvermectinIvermectin	B1a1040Josamycin4040Kanamycin	A150100100100100Ketoprofen50250Kitasamycin20020050200Lasalocid
A501002010050Levamisole10101010Lincomycin150100501005010050Lufénurone1350Maduramicin100100Marbofloxacin751505075Mebendazole2020Melengestrol	acetate15Meloxicam1520Metamizol4-Methylaminoantipyrin50100100Methylprednisolone21010Metoserpate2020Monensin22101050MorentelN-methyl-1,3-
propanediamine50100100Moxidectin4020500Nafcillin30300300Narasin15501550NeomycinNeomycin	B150500500500500500500Nequinate100100NetobiminAlbendazole	oxide100100100NetobiminAlbendazole	sulfoneNetobiminAlbendazole	2-
aminosulfoneNicarbazin200200Nitroxinil400200Norgestomet0.120.20.2Nosiheptide3030Novobiocin501000100010001000Oleandomycin50150150150150Orbifloxacin2020202020Ormetoprim100100100Oxacillin30300300300300300Oxibendazole50100100Oxolinic
acid100501005050Oxyclozanide102020OxytetracyclineOxytetracyclinec100200200200200200400Oxytetracycline4-epi-oxytetracyclinecParomomycin500500500PenethamatePenicillin	G505050Penicillin	G	(Benzylpenicillin)Penicillin	G50505050Penicillin	V
(Phenoxymethylpenicillin)252525Permethrin5050500Phoxim504002555060Piperazine5050501001002000Piperonyl	butoxide501005001000Pirlimicyn100100100Prednisolone6440.70.70.7PyrantelPyrantel500500PyrantelN-methyl-1,3-propanediaminePyrimethamine5050Ractopamine1010Rafoxanide103030Rifaximin60Robenidine100200100Roxarsone
(Arsanilic	acid)Arsenic500500Salinomycin505010010020Sarafloxacin101010Semduramicin50500Spectinomycin200250500100100300SpiramycinSpiramycin200200300200300200SpiramycinNeo-SpiramycinStreptomycindSum	of	dihydrostreptomycin	+	streptomycin200600600600600SulfonamideSum	of	all	substances	belonging	to	the	sulfonamide
group100100100100100100Teflubenzuron300TetracyclineTetracyclinec100100100200200200400Tetracycline4-epi-tetracyclinecThiabendazoleThiabendazole50100100Thiabendazole5-hydroxy-thiabendazoleThiamphenicol505050505050TiamulinTiamulin1001001000Tiamulin8-alpha-
hydroxymutilinTildipirosine4001000Tilmicosin505050757550Tolfenamic	acid505050ToltrazurilToltrazuril	sulfone100150100200TrenboloneBeta-trenbolone2Tricaine	methanesulfonate10Trichlorfon50505010TriclabendazoleKetotriclabendazole10200100Trimethoprim505050505050Tripelennamine20200200Tulathromycin
A100100Tylosin50100100100100100200TylvalosinTylvalosin50200Tylvalosin3-O-acetyltylosinVirginiamycin	(M1)100400Zeranol2Zilpaterol2Zoalene	(Dinitolmide)Zoalene30002000Zoalene	(Dinitolmide)3-amino-5-nitro-o-toluamide	Table	2Method	performance	requirements	Residue	concn	in	matrix	.	N	.	Acceptance	criterion	.	0	(Blank)30≤10%	POD
with	95%	confidence0.5x	MRL30	per	druga≥90%	POD	with	95%	confidenceb	Suitable	methods	will	include	blank	check	samples	and	check	standards	at	0.5	×	MRL	prepared	in	matrix.	
Method	developers	will	provide	information	on	how	cutoffs	are	determined.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at	https://	academic.oup.com/aoac-
publications	Appendix	D:	Guidelines	for	Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC
INTERNATIONAL	(2019).	Available	at	Method	developers	may	prepare	cocktails	of	multiple	drug	residues.	Method	developers	are	cautioned	that	some	drug	residues	may	have	additive	or	masking	effects	when	combined	and	should	be	prepared	to	demonstrate	that	these	concerns	have	been	addressed	with	their	submitted	materials/data.	Method
developers	should	consider	the	stability	of	drug	residues	in	cocktails	and	be	prepared	to	demonstrate	that	these	concerns	have	been	addressed	in	their	data	submission	package.	Performance	criteria	in	Table	2	are	for	single-laboratory	validation.	Method	developers	should	contact	AOAC	for	developing	a	collaborative	study	design.	
Method	developers	must	provide	the	precursor	ion	and	at	least	two	standard	reference	material	(SRM)	transitions	with	ion	ratios	and	retention	parameters	for	each	veterinary	drug.	
Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	August	26,	2018.	Intended	Use:	Consensus-Based	Reference	Method	AOAC	SMPRs	describe	the	minimum	recommended	performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	The	evaluation	may	be	an	on-site
verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	
SMPRs	are	written	and	adopted	by	AOAC	stakeholder	panels	composed	of	representatives	from	the	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	
AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in	their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Method,	or	a	suite	of	methods,	to	identify	and	quantify	selected
pesticide	residues	(Table	1)	in	dried	cannabis	plant	materials.	Any	analytical	technique(s)	that	measures	the	analytes	of	interest	and	meets	the	following	method	performance	requirements	is/are	acceptable.	More	than	one	analytical	technique	may	be	needed.	Dried	plant	material.—Dried	whole	or	milled	flower	plant	material	from	Cannabis	sp.	and	its
hybrids.	Limit	of	quantitation	(LOQ).—Minimum	concentration	or	mass	of	analyte	in	a	given	matrix	that	can	be	reported	as	a	quantitative	result.	Multiresidue	method	(MRM).—A	method	able	to	distinguish,	followed	by	identification	and/or	quantification	of,	more	than	one	pesticide	residue	in	one	analysis.	Parts	per	million	(PPM).—Also	expressed	as
milligrams	of	analyte	per	kilogram	of	dried	plant	materials	(as	received).	Quantitative	method.—Method	of	analysis	where	response	is	the	amount	of	the	analyte	measured	either	directly	(enumeration	in	a	mass	or	a	volume)	or	indirectly	(color,	absorbance,	impedance,	etc.)	in	a	certain	amount	of	sample.	Recovery.—Fraction	or	percentage	of	spiked
analyte	that	is	recovered	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability	standard	deviation	(SDr);	or	%	repeatability	relative	standard
deviation	(%RSDr).	Reproducibility.—Standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the	reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	Compound	.	CAS	No.	.	Lowest	action	level,	ppm	.	Target	LOQ,	ppma	.	Abamectin	(Avermectins:	B1a	&
B1b)71751-41-20.050.025Acephate30560-19-10.10.05Acequinocyl57960-19-70.10.05Acetamiprid135410-20-70.10.05Aldicarb116-06-30.10.05Allethrin584-79-20.10.05Ancymidol12771-68-50.10.05Azadirachtin108168-76-90.10.05Azoxystrobin131860-33-80.020.01Benzovindiflupyr1072957-71-10.10.05Bifenazate149877-41-80.010.005Bifenthrin82657-
04-30.010.005Boscalid188425-85-60.10.05Buprofezin69327-76-00.10.05Captan133-06-20.050.025Carbaryl63-25-20.20.1Carbofuran1563-66-20.10.05Chlorantraniliprole500008-45-70.20.1Chlordane57-74-90.10.05Chlorfenapyr122453-73-00.10.05Chlormequat	chloride999-81-500.005bChlorpyrifos2921-88-20.10.05Clofentezine74115-24-
50.10.05Clothianidin21088-92-500.005bCoumaphos56-72-40.10.05Cyantraniliprole736994-63-100.005bCyfluthrin	(Baythroid)68359-37-50.010.005Cypermethrin52315-07-80.050.025Cyprodinil121552-61-200.005bDaminozide1596-84-50.050.025Deltamethrin52918-63-500.005bDiazinon333-41-50.10.05Dichlorvos62-73-70.10.05Dimethoate60-51-
50.10.05Dimethomorph110488-70-521Dinotefuran165252-70-000.005bDodemorph1593-77-700.005bEndosulfan	I	(alpha)959-98-800.005bEndosulfan	II	(beta)33213-65-900.005bEndosulfan	sulfate1031-07-800.005bEthephon16672-87-000.005bEthoprophos	(Prophos)13194-48-40.10.05Etofenprox80844-07-10.10.05Etoxazole153233-91-
10.010.005Etridiazole	(Terrazole)2593-15-900.005bFenhexamid126833-17-80.10.05Fenoxycarb79127-80-30.10.05Fenpyroximate	(mix	of	isomers)111812-58-90.10.05Fensulfothion115-90-200.005bFenthion55-38-900.005bFenvalerete	(Sanmarton)51630-58-100.005bFipronil120068-37-30.10.05Flonicamid158062-67-00.10.05Fludioxonil131341-86-
10.020.01Fluopyram658066-35-400.005bFlurprimidol56425-91-300.005bHexythiazox78587-05-00.10.05Imazalil35554-44-00.010.005Imidacloprid138261-41-30.010.005Iprodione36734-19-700.005bKinoprene37882-31-800.005bKresoxim-methyl143390-89-00.10.05Malathion121-75-50.050.025Metalaxyl57837-19-10.20.1Methiocarb2032-65-
70.10.05Methomyl16752-77-50.40.2Methoprene40596-69-800.005bMethyl	parathion298-00-00.10.05Mevinphos7786-34-70.10.05MGK-264113-48-40.20.1Myclobutanil88671-89-00.010.005Naled	(Systhane)	(Dibrom)300-76-50.10.05Novaluron116714-46-600.005bOxamyl23135-22-00.50.25Paclobutrazol76738-62-00.050.025Pentachloronitrobenzene
(Quintozene)82-68-80.20.1Permethrin	(mix	of	isomers)52645-53-10.040.02Phenothrin	(d-phenothrin)26002-80-200.005bPhosmet	(Imidan)732-11-60.020.01Phosmet	(oxon)3735-33-90.20.1Piperonyl	butoxide51-03-610.5Pirimicarb23103-98-200.005bPrallethrin	(mix	of	isomers)23031-36-90.10.05Propiconazole	(tilt)60207-90-10.10.05Propoxur
(Baygon)114-26-10.10.05Pyraclostrobin175013-18-000.005bPyrethrin	(mix	of	isomers)8003-34-70.50.25Pyridaben96489-71-30.10.05Resmethrin10453-86-800.005bSpinetoram187166-40-10.10.05Spinosad	(mixture	of	A	and	D)168316-95-80.060.03Spirodiclofen148477-71-800.005bSpiromesifen283594-90-10.010.005Spirotetramat203313-25-
10.020.01Spiroxamine118134-30-80.10.05Tebuconazole107534-96-30.010.005Tebufenozide112410-23-800.005bTeflubenzuron83121-18-000.005bTetrachlorvinphos961-11-500.005bTetramethrin7696-12-000.005bThiacloprid111988-49-90.10.05Thiamethoxam153719-23-40.050.025Thiophanate-methyl23564-05-800.005bTrifloxystrobin141517-21-
70.010.005	Table	2Method	performance	requirements	Parameter	.	Requirement	.	LOQ,	ppmaSpecified	in	Table	1Analytical	range,	ppmLOQ	to	100	LOQ	specified	in	Table	1a	Table	3Method	performance	requirements	for	pesticides	in	Table	1	ParameterRecovery,	%60–120RSDr,	%≤20RSDR,	%≤30	Suitable	methods	will	include	blank	check	samples,
and	check	standards	at	the	lowest	point	and	midrange	point	of	the	analytical	range.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at	Appendix	D:	Guidelines
for	Collaborative	Study	Procedures	to	Validate	Characteristics	of	a	Method	of	Analysis,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at
Appendix	K:	Guidelines	for	Dietary	Supplements	and	Botanicals,	21st	Ed.	of	the	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019).	Available	at	U.S.	Food	and	Drug	Administration,	Bioanalytical	Method	Validation	Guidance	for	Industry	(May	2018)	European	Commission	Guidance	Document	on	Analytical	Quality	Control	and	Method
Validation	Procedures	for	Pesticide	Residues	and	Analysis	in	Food	and	Feed	(SANTE/11813/2017)	Approved	by	the	AOAC	Stakeholder	Panel	on	Strategic	Food	Analytical	Methods	(SPSFAM).	Final	Version	Date:	August	26,	2018.	Intended	Use:	Surveillance	and	Monitoring	by	Trained	Technicians	AOAC	SMPRs	describe	the	minimum	recommended
performance	characteristics	to	be	used	during	the	evaluation	of	a	method.	
The	evaluation	may	be	an	on-site	verification,	a	single-laboratory	validation,	or	a	multi-site	collaborative	study.	SMPRs	are	written	and	adopted	by	AOAC	composed	of	representatives	from	industry,	regulatory	organizations,	contract	laboratories,	test	kit	manufacturers,	and	academic	institutions.	AOAC	SMPRs	are	used	by	AOAC	expert	review	panels	in
their	evaluation	of	validation	study	data	for	method	being	considered	for	Performance	Tested	MethodsSM	or	AOAC	Official	Methods	of	AnalysisSM,	and	can	be	used	as	acceptance	criteria	for	verification	at	user	laboratories.	Quantitative	analysis	of	furan,	2-methylfuran,	3-methylfuran,	2,5-dimethylfuran,	2-ethylfuran,	and	2-pentylfuran	in	coffee,	baby
foods	(including	infant	formula),	cereals,	and	fruit	juices	(see		Tables	1	and	2).	Chromatographic	separation	with	mass	spectrometric	detection.	Limit	of	quantitation	(LOQ).—Lowest	level	of	analyte	in	a	test	sample	that	can	be	quantified	at	a	specified	level	of	precision.	
Recovery.—Fraction	or	percentage	of	analyte	that	is	measured	when	the	test	sample	is	analyzed	using	the	entire	method.	Repeatability.—Variation	arising	when	all	efforts	are	made	to	keep	conditions	constant	by	using	the	same	instrument	and	operator	(in	the	same	laboratory)	and	repeating	during	a	short	time	period.	Expressed	as	the	repeatability
standard	deviation	(SDr);	or	%	repeatability	relative	standard	deviation	(%RSDr).	Reproducibility.—Variation	arising	when	identical	test	materials	are	analyzed	in	different	laboratories	by	different	operators	on	different	instruments.	The	standard	deviation	or	relative	standard	deviation	calculated	from	among-laboratory	data.	Expressed	as	the
reproducibility	standard	deviation	(SDR);	or	%	reproducibility	relative	standard	deviation	(%RSDR).	
Common	name	.	CAS	No.	.	Molecular	structure	.	Furan110-00-92-Methylfuran534-22-53-Methylfuran930-27-82,5-Dimethylfuran625-86-52-Ethylfuran3208-16-02-Pentylfuran3777-69-3	CoffeeaGround	roasted	coffeeBrewed	coffeeReady-to-drink	coffee	with	dairy	cream	(milk)	and	sugarBaby	foodFruit-based	baby	foodVegetable-based	baby	food	with
meatHigh-carbohydrate-type	baby	food	(e.g.,	based	on	custard	or	yams)Powdered	infant	formulaCerealsWheat-based	breakfast	cerealsOat-based	breakfast	cerealsFruit	juicesOrange	juiceApple	juice	Table	3Limit	of	quantitation	(LOQ)	Coffee	(solid	material)≤20	μg/kgOther	matrices≤5	μg/kg	Table	4Recovery,	repeatability,	and	reproducibility
parameters	Recovery,	%80–110RSDr,	%0.66	times	RSDR	as	derived	from	(modified)	Horwitz	equationaRSDR,	%As	derived	from	(modified)	Horwitz	equationa	Suitable	methods	will	include	blanks	and	appropriate	check	standards.	Method	(procedural)	and	solvent	blanks	should	be	below	the	limit	of	detection	(LOD	=	0.3	×	LOQ).	Validation	should	be
conducted	at	the	target	LOQ	and	10x	LOQ	levels.	LOQ	is	determined	as	the	lowest	spiking	level	that	meets	recovery	and	repeatability	requirements.	Suitable	matrix	blanks	should	be	selected	that	do	not	contain	more	than	30%	of	the	target	LOQ	level	for	each	analyte.	
For	matrices	that	naturally	contain	higher	levels	of	furan	and	alkyl	furans	(e.g.,	ground	roasted	coffee)	and	where	suitable	matrix	blanks	are	not	available	(for	all	or	certain	analytes),	spiking	experiments	should	be	conducted	for	the	affected	analytes	at	two	concentration	levels	in	the	range	of	3–10x	the	analyte	level	in	the	evaluated	matrix.	
In	this	case,	LOQ	can	be	estimated	based	on	extrapolation	of	signal-to-noise	ratio	(S/N)	obtained	for	a	concentration	level	naturally	present	in	the	evaluated	matrix	to	a	concentration	level	that	would	correspond	to	S/N	=	10.	Due	to	the	high	volatility	of	the	analytes,	sample	homogenization	step	should	be	considered	and	evaluated	in	the	method
validation	in	addition	to	all	other	sample	preparation	steps.	
Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	.	Refer	to	Annex	F:	Development	and	Use	of	In-House	Reference	Materials	in	Appendix	F:	Guidelines	for	Standard	Method	Performance	Requirements,
Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	(2019)	21st	Ed.,	AOAC	INTERNATIONAL,	Rockville,	MD,	USA	(	.	Approved	by	AOAC	Furans	Stakeholders	on	October	3,	2019.	Final	Version	Date:	October	3,	2019.	February	7,	2023	Rockville,	Maryland,	February	7,	2023	—	AOAC	INTERNATIONAL	is	pleased	to	announce	that	the	22nd	edition	of
The	Official	Methods	of	Analysis	of	AOAC	INTERNATIONAL	SM	(OMA)	–	the	most	comprehensive	and	reliable	collection	of	chemical	and	microbiological	methods	and	consensus	standards	available	–	has	been	published	online	for	the	first	time	on	Oxford	Academic	alongside	the	Journal	of	AOAC	INTERNATIONAL.	The	Official	Methods	of	Analysis	of
AOAC	INTERNATIONAL	SM	is	the	most	comprehensive	collection	of	more	than	3,000	validated	chemical	and	microbiological	methods	and	consensus	standards	related	to	food,	drugs,	agriculture,	and	the	environment	available.	Scientists	from	around	the	globe	contribute	their	expertise	to	ensure	the	content	remains	reliable	in	terms	of	standards
development,	method	development,	and	the	systematic	evaluation	and	review	of	methods.	Bringing	together	government,	industry,	and	academia	to	establish	standard	methods	of	analysis	that	ensure	the	safety	and	integrity	of	foods	and	other	products	that	impact	public	health	around	the	world.	AOAC	INTERNATIONAL	Executive	Director	David	B.
Schmidt	said,	“AOAC	is	excited	to	again	partner	with	Oxford	University	Press	and	to	have	both	the	OMA	and	the	Journal	published	by	such	a	high-level	publisher.	Being	published	by	Oxford	means	our	methods	and	standards	are	more	accessible	than	ever.”	David	Clark,	Managing	Director,	Academic,	Oxford	University	Press,	said	“We	at	Oxford
University	Press	are	tremendously	proud	to	partner	with	the	AOAC	on	the	publication	of	the	latest	and	future	editions	of	the	Official	Methods	of	Analysis,	a	resource	that	has	achieved	a	justifiable	reputation	for	excellence	and	which	is	relied	on	as	the	essential	and	authoritative	reference	work	for	its	wide	community	of	readers.”	The	Official	Methods
of	Analysis	of	AOAC	INTERNATIONAL	SM	is	available	alongside	the	Journal	of	AOAC	International	on	Oxford	Academic	and	is	updated	regularly	throughout	the	year	as	new	and	updated	methods	are	published.	
It	includes	methods	with	notation	indicating	their	adoption	as	harmonized	international	reference	methods	by	the	International	Organization	for	Standardization	(ISO),	the	International	Dairy	Federation	(IDF),	the	International	Union	of	Pure	and	Applied	Chemistry	(IUPAC),	and	the	Codex	Alimentarius	Commission.	Oxford	Academic	is	an	exceptional
platform	delivered	by	award-winning	technology.	Oxford	University	Press	has	ensured,	through	detailed	and	ongoing	conversations	with	academic	communities,	that	the	features	and	functionality	meet	the	research	needs	of	students,	researchers,	professors,	and	practitioners.	For	more	information	on	AOAC	publications,	contact	Jennifer	Diatz,
director	of	publications,	at	[email	protected],	or	get	more	information	at	academic.oup.com/aoac-publications.	###	About	AOAC	INTERNATIONAL	AOAC	INTERNATIONAL	is	a	globally	recognized,	501(c)(3),	independent,	third	party,	not-for-profit	association	and	voluntary	consensus	standards	developing	organization	founded	in	1884.	When
analytical	needs	arise	within	a	community	or	industry,	AOAC	INTERNATIONAL	is	the	forum	for	finding	appropriate	science-based	solutions	through	the	development	of	microbiological	and	chemical	standards.	The	AOAC	Official	Methods	of	AnalysisSM	database	is	used	by	food	scientists	around	the	world	to	facilitate	public	health	and	safety	and	to
promote	trade.	For	more	information,	please	visit	AOAC.org.	About	Oxford	University	Press	Oxford	University	Press	(OUP)	is	a	department	of	the	University	of	Oxford.	It	furthers	the	University’s	objective	of	excellence	in	research,	scholarship,	and	education	by	publishing	worldwide.	OUP	is	the	world’s	largest	university	press	with	the	widest	global
presence.	It	currently	publishes	thousands	of	new	publications	a	year,	has	offices	in	around	fifty	countries,	and	employs	approximately	6,000	people	worldwide.	It	has	become	familiar	to	millions	through	a	diverse	publishing	program	that	includes	scholarly	works	in	all	academic	disciplines,	bibles,	music,	school	and	college	textbooks,	children’s	books,
materials	for	teaching	English	as	a	foreign	language,	business	books,	dictionaries	and	reference	books,	and	academic	journals.


