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The	Pharmacopoeia	of	the	United	States	of	America	(USP),	first	published	in	1820,	was	intended	to	
bring	nationwide	uniformity	to	the	quality	of	drugs,	most	of	which	were	based	on	botanical	and	
mineral	ingredients.	Over	the	last	200	years,	USP	adapted	to	the	current	technologies	and	products	
and	has	continued	to	provide	public	quality	standards	for	botanical,	chemical,	and	biological	
medicines.	This	review	article	examines	the	historical	context	for	the	evolution	of	botanical	quality	
standards,	as	well	as	the	current	status	of	botanical	monographs	as	drugs,	herbal	medicines,	dietary	
supplements,	and	excipients;	it	also	provides	an	outlook	for	the	future,	in	which	the	United	States	
Pharmacopeial	Convention	(USP)	anticipates	adopting	the	rapid	changes	in	technologies.	The	
following	full-length	paper,	is	referenced	in	the	HerbalGram	article	
at	http://abc.herbalgram.org/site/DocServer/HG126-USP-FEAT-5-1-20.pdf	

 

			
	
HISTORICAL	CONTEXT	
As	 the	 settlements	 of	 European	 colonists	 expanded	 through	 the	 16th	 to	 18th	 centuries,	 native	
American	botanical	 species	and	 their	uses	 in	 the	 indigenous	systems	of	medicine	were	observed,	
documented,	classified	in	a	European	context,	and,	initially,	monographed	in	pharmacopeiasi	of	the	
colonial	 powers.	 The	 American	 War	 of	 Independence	 (1775–1783)	 created	 an	 urgent	 need	 for	
pharmacopeias	 that	could	serve	 the	needs	of	 the	military	hospitals.	William	Brown	(1748–1792),	
Physician-General	of	the	Middle	Department	of	the	Continental	Army,	while	stationed	at	the	army	
hospital	 in	 Lititz,	 PA,	 compiled	 a	Pharmacopoeia	 of	 simple	 and	 efficacious	 remedies	 for	 use	 of	 the	
military	hospital,	belonging	to	the	army	of	the	Federated	States	of	America;	especially	adapted	to	our	
present	poverty	and	straitened	circumstances,	caused	by	the	ferocious	inhumanity	of	the	enemy,	and	the	
cruel	war	unexpectedly	brought	upon	our	fatherland	(translated	from	the	Latin),	a	work	now	known	
in	short	form	as	the	Lititz	Pharmacopoeia,	published	in	1778.1	Similarly,	Jean-François	Coste	(1741–
1819),	Chief	Physician	of	the	French	Expeditionary	Forces	supporting	the	Americans	in	the	War	of	
Independence,	 prepared	 a	 pharmaceutical	 compendium	 for	 his	 military	 hospitals,	 which	 was	
published	in	Newport,	RI	in	1780.2		
	
After	 this	 war,	much	 of	 the	 traditional	 knowledge	 of	 the	 indigenous	 peoples	was	 adopted	more	
formally	 into	 American	 medical	 practice	 and,	 by	 the	 late	 18th	 century,	 was	 codified	 in	 the	 first	
pharmacopeias	and	dispensatories	of	the	new	country,	the	United	States	of	America.3	For	example,	
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William	Tazewell	(~1770	to	~1840),	a	Virginia	physician,	in	1798	published	a	handbook	on	medicine	
divided	into	two	parts.	The	first	was	on	classification	and	diagnostic	characteristics	of	diseases	based	
on	 a	 1769	 synopsis	 of	methods	 by	 the	 Scottish	 physician	William	Cullen.	 The	 second	part	was	 a	
compendium	of	Materia	medica	and	pharmacopeia	listing	many	botanical	articles	and	their	methods	
of	preparation.	Leaves	of	uva	ursi	 (then	Arbutus	uva	ursi,	now	Arctostaphylos	uva-ursi,	Ericaceae)	
were	indicated	for	use	as	an	astringent,	and	this	is	just	one	example	of	plants	native	to	North	America	
that	were	of	medicinal	importance	to	indigenous	peoples	and	were	also	published	in	a	handbook	on	
medicines	 in	 1769.4	 Indeed,	 the	 College	 of	 Physicians	 of	 Philadelphia	 had	 expressly	 stated	 in	 its	
charter	that	"searching	for	medicine	in	the	American	woods,	Waters,	and	the	bowels	of	the	earth”	
was	one	of	its	purposes.5		
	
Another	factor	in	the	development	of	a	truly	American	pharmacopeia	was	explained	by	physicians	
James	Jackson	(1777–1867)	and	John	Collins	Warren	(1778–1856),	the	members	of	the	Committee	
for	the	Pharmacopoeia	of	the	Massachusetts	Medical	Society,	which	was	published	in	1808.6	In	the	
preface	to	their	pharmacopeia,	they	stated	that	they	wanted	their	work	to	be	mutually	convenient	to	
the	physician	and	the	apothecary,	whose	professions	had	become	distinct,	and	to	be	in	English,	the	
language	 of	 this	 country.	 The	 pharmacopeias	 of	 the	 Royal	 College	 of	 Physicians	 of	 Edinburgh	
(adopted	as	the	basis	of	the	Massachusetts	pharmacopeia),	the	Royal	College	of	Physicians	of	London,	
and	 other	 European	 and	 military	 hospital	 pharmacopeias	 were	 all	 in	 Latin.	 Dr.	 Samuel	 Latham	
Mitchill	(1764–1831;	spelled	“Mitchell”	only	in	the	1820	and	1831	editions	of	the	US	Pharmacopeia)	
and	Dr.	Valentine	Seaman	(1770–1817)	followed	a	similar	approach	in	their	Pharmacopeia	of	the	New	
York	Hospital	published	in	1816,7	which	drew	upon	the	pharmacopeias	of	London,	Edinburgh,	and	
Dublin.	They	wanted	their	work	to	be	written	in	English	and	mutually	convenient	to	the	physician	
and	the	pharmacist	(most	pharmacopeias	at	that	time	were	written	in	Latin).		
	
The	 United	 States	 Pharmacopeial	 Convention	 was	 founded	 on	 January	 1,	 1820	 by	 11	 forward-
thinking	physicians;	more	specifically,	three	physicians	made	it	a	reality.	The	idea	to	form	a	national	
pharmacopeia	 originated	 with	 Dr.	 Lyman	 Spalding	 (1775–1821),	 a	 passionate	 physician	 and	
masterful	organizer	from	New	York;	Dr.	Mitchill,	a	charismatic	statesman	and	Senator	from	New	York	
as	well	as	a	physician,	who	was	President	of	the	Convention	and	helped	promote	the	creation	of	the	
first	national	pharmacopeia	and	Dr.	Jacob	Bigelow	(1786	or	1787–1879),	an	expert	in	plant	drugs	
and	 an	 experienced	 editor,	 who	 oversaw	 its	 publication.	 There	 was	 also	 a	 sentiment	 amongst	
physicians	 “to	 recognize	 the	 full	 range	 of	 truly	 American	medicinal	 plants	 that	 patriotic	medical	
gentlemen	expected.”8	For	example,	of	Mitchill	 it	was	 said,	 “In	 treating	of	 the	Materia	medica,	he	
delighted	to	dwell	on	the	riches	of	our	native	products	for	the	art	of	healing,	and	he	sustained	an	
enormous	correspondence	throughout	the	land,	in	order	to	add	to	his	own	practical	observations	the	
experience	of	the	competent,	the	better	to	prefer	the	claims	of	our	indigenous	products.”9	
Botany	was	a	key	subject	in	the	training	of	physicians,	who	often	published	their	own	research	and	
observations	 on	 medicinal	 plants.	 For	 example,	 in	 1819	 Spalding	 published	 A	 history	 of	 the	
introduction	 and	 use	 of	 Scutellaria	 lateriflora,	 (Scullcap,)	 as	 a	 remedy	 for	 preventing	 and	 curing	
hydrophobia,	 occasioned	 by	 the	 bite	 of	 rabid	 animals;	with	 cases.10	 Bigelow	was	 the	 author	 of	 the	
classic	three-volume	compendium,	American	Medical	Botany,	published	from	1817	to	1820.11	Mitchill	
was	 a	professor	 of	 chemistry,	 botany	 and	natural	 history	 at	 Columbia	College	 and	 the	New	York	
College	of	Physicians	and	Surgeons.	He	had	explicitly	added	“articles	of	the	Materia	Medica	of	the	
United	States,	the	productions	of	our	own	country,	which	had	not	been	incorporated	into	the	general	
treatises	on	Materia	Medica	and	Pharmacy,	heretofore	published,”	e.g.,	in	his	Pharmacopoeia	of	the	
New	York	Hospital,	and	he	introduced	into	practice	other	botanicals	such	as	Sesamum	orientale	(now	
Sesamum	indicum,	Pedaliaceae).9	
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Building	on	 the	pharmacopeias	of	 the	Massachusetts	Medical	Society	and	 the	New	York	Hospital,	
under	the	direction	of	Mitchill,	the	first	national	Pharmacopoeia	of	the	United	States	of	America	(USP)	
was	published	 in	1820.12	 It	was	divided	 into	 sections,	 beginning	with	 the	 front	matter,	 historical	
introduction,	and	preface,	followed	by	the	Materia	medica	(a	primary	list	of	217	drugs	including	145	
botanicals);	most	of	the	entries	were	botanicals	or	botanically	derived	ingredients.13	This	section	was	
followed	by	a	secondary	list	including	71	drugs	with	substances	of	“doubtful	efficacy”	whose	use	was	
uncertain,	among	them	67	botanicals;	a	section	on	weights	and	measures;	and	an	untitled	section	of	
329	preparations	and	compositions.14	In	the	section	that	included	formulae	for	the	preparation	and	
compositions	 of	 medicines,	 all	 articles	 that	 were	 presented	 by	 the	 District	 Conventions	 were	
included,	except	in	cases	where	two	preparations	were	considered	closely	similar	in	which	case	only	
one	formula	was	included.	A	visual	representation	of	the	botanicals	in	the	USP	1820	is	available	at	
www.usp.org/trustX/.	
	
Some	native	plants	included	in	USP	1820	were	substitutes	for	European	plants	of	the	same	genus	
where	their	qualities	were	considered	the	same.	In	terms	of	content,	the	pharmacopeia	reflected	the	
therapeutics	 of	 the	 time	 including	 tonics,	 strong	 laxatives,	 diuretics,	 and	 flavoring	 herbs.	 The	
preparations	 included	 cerates,	 confections,	 decoctions,	 extracts,	 honeys,	 infusions,	 liniments,	
mixtures,	 ointments,	 pills,	 plasters,	 powders,	 spirits,	 syrups,	 tinctures,	 troches,	 vinegars,	washes,	
waters,	and	wines.	Recipes	and	compounding	techniques	were	included,	but	no	analytical	methods	
appeared	in	the	monographs.14	The	Convention	also	recognized	that	progress	in	medical	discoveries	
would	lead	to	the	introduction	of	many	new	articles	which	would	quickly	expand	the	Materia	Medica	
to	an	unmanageable	size.	The	Convention	therefore	planned	for	the	“retrenchment	of	superfluities”	
creating	what	became	known	as	the	omission	of	articles	from	the	Pharmacopeia	in	the	later	years.	
	
There	were	two	second	editions	of	the	USP,	 the	New	York	version	of	183015	and	the	Philadelphia	
version	of	1831;16	the	latter	was	actually	the	first	decennial	revision	of	the	USP.	From	these	versions	
onward,	 the	monographs	 included	 brief	 botanical	 descriptions	 and	 properties	 to	 be	 verified	 for	
identification	of	the	articles.	The	complexity	of	this	information	increased	with	subsequent	editions.	
However,	 to	 address	 the	 need	 for	 standards	 of	 identity,	 purity,	 and	 strength,	 more	 detailed	
information	 on	 each	USP	 article	was	 set	 out	 in	The	Dispensatory	 of	 the	 United	 States	 of	 America,	
published	from	1833	to	1973.	The	first	edition	was	prepared	by	George	Bacon	Wood	(1797–1879),	
Chair	of	Materia	Medica	at	the	Philadelphia	College	of	Pharmacy,	and	Franklin	Bache	(1792–1864),	
Professor	of	Chemistry	at	the	Franklin	Institute.	For	each	botanical	article,	The	Dispensatory	provided	
the	 article’s	 name	 in	 English,	 Latin,	 French,	 German,	 Italian,	 Spanish,	 and	 Arabic,	 as	 well	 as	 its	
scientific	 binomial	 name	 and	 classification;	 detailed	 botanical	 description;	 commercial	 history;	
organoleptic	properties	such	as	appearance,	color,	smell,	and	taste;	solubility	in	water,	alcohol,	ether,	
and	 oils;	 specific	 gravity;	 reactions	 with	 various	 acidic,	 alkaline,	 and	 other	 reagents	 and	 heat;	
propensity	for	adulteration	with	foreign	matter	and	related	species;	and	medicinal	properties	and	
uses.17			
	
As	the	USP	was	evolving	into	an	authoritative	compendium	for	drugs	of	first	choice,	other	efforts	for	
“standardization	of	names	and	formulas	for	dosage	forms	of	drugs	not	described	elsewhere”	were	in	
development.18	 One	 such	 publication	 was	 the	 National	 Formulary	 (NF),	 which	 was	 intended	 to	
provide	formulas	that	could	be	“compounded	on	a	small	scale	that	physicians	and	self-medicating	
public	 wanted.”	 The	 first	 issue	 of	 the	NF	 was	 published	 in	 1888	 by	 the	 American	 Pharmacists	
Association	(APhA).19	The	first	editions	of	the	USP	and	the	US	Dispensatory	were	authoritative	but	
not	official;	the	USP	and	the	NF	achieved	legal	recognition	with	the	passage	of	the	Food	and	Drug	Act	
of	1906.	As	Wood	and	Bache	explained	it,	“The	objects	of	a	Dispensatory	are	to	present	an	account	of	
medicinal	substances	in	the	state	in	which	they	are	brought	into	the	shops,	and	to	teach	the	modes	in	
which	they	are	prepared	for	use.”17	Thus,	dispensatories	and	formularies	are	supplementary	to	the	
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pharmacopeia,	and	there	were	competing	dispensatories	that	also	provided	details	of	botanical	drug	
identity	and	preparations.		
	
Dr.	John	Redman	Coxe	(1773–1864),	a	physician	with	the	Pennsylvania	Hospital,	wrote	the	American	
Dispensatory,	the	first	edition	of	which	was	published	in	1806,	with	subsequent	editions	until	1831.	
Although	based	on	the	Edinburgh	New	Dispensatory,	Coxe	described	his	work	as,	“an	attempt	to	form	
a	standard	dispensatory	for	the	United	States.”20	According	to	Sonnedecker	(1994),	“Few	took	Coxe	
seriously	 as	 self-appointed	 arbiter	 of	 drug	 standards	 for	America,”	 but	 some	gave	 thought	 to	his	
insistence	that	the	time	had	come	“to	establish	a	standard	of	composition	for	this	country,”	partly	to	
prevent	mistakes	 “which	occasionally	must	 result,	 from	Physicians	employing	 the	 same	doses,	 of	
medicines	 so	 different	 in	 point	 of	 strength.”	 More	 widely	 accepted	 was	 The	 American	 New	
Dispensatory,	written	by	 James	Thacher	(1754–1844),	a	Boston	physician	and	Revolutionary	War	
veteran,	with	editions	published	from	1810	to	1821.	At	the	time,	it	was	observed	that	he	adopted	the	
Pharmacopoeia	of	Massachusetts	for	the	basis	of	his	work	and	that	a	principal	objective	was	to	adapt	
the	work	to	American	practice.21		
	
The	American	Eclectic	Dispensatory	was	another	key	historical	publication	on	botanicals,	notable	for	
its	emphasis	on	American	plants.	Similar	 to	 the	US	Dispensatory,	 the	monograph	titles	and	article	
descriptions	also	deferred	to	the	USP.	John	King	(1813–1893)	was	a	professor	of	obstetrics	and	the	
diseases	 of	 women	 and	 children	 in	 the	 Cincinnati	 Eclectic	Medical	 Institute	 and	 was	 formerly	 a	
professor	of	Materia	Medica,	therapeutics,	and	medical	jurisprudence	at	the	Memphis	Institute.	King	
and	the	colleagues	who	carried	on	his	work	published	editions	and	revisions	of	this	Dispensatory	
from	1854	to	1909.	In	the	preface	to	his	first	edition,	King	wrote,	
	

“It	may	not	be	known	 to	 some	of	 the	 readers	of	 this	work,	 that	 a	 great	 amount	of	 highly	
important	knowledge,	 in	reference	to	the	Therapeutic	value	of	remedies,	and	especially	of	
our	native-American	plants,	has	been	accumulated	by	liberal-minded	physicians	in	America;	
which	knowledge,	owing	to	various	causes,	has	never	yet	been	sufficiently	brought	before	the	
medical	profession	generally,	and	has	not	been	embodied	in	the	voluminous	standard	works	
of	Pereira,	Wood	and	Bache,	Dunglison,	etc.	This	knowledge	being	especially	American	in	its	
origin,	 and	 having	 produced	 a	 marked	 peculiarity	 in	 the	 practice	 of	 a	 large	 number	 of	
American	 physicians,	 we	 deem	 it	 proper	 to	 style	 this	 work	 the	 “American	 Eclectic	
Dispensatory,”	 to	 distinguish	 it	 from	 other	works,	which	 contain	 only	 the	 ideas	 or	 views	
which	are	common	to	both	American	and	European	physicians.”22	

	
Another	competitor	in	a	crowded	field	was	The	National	Dispensatory,	published	from	1879	to	1894.	
It	was	written	by	Alfred	Stillé	(1813–1900),	Professor	of	the	Theory	and	Practice	of	Medicine	and	of	
Clinical	Medicine	at	the	University	of	Pennsylvania,	and	John	Michael	Maisch	(1831–1893),	Professor	
of	Materia	Medica	and	Botany	at	the	Philadelphia	College	of	Pharmacy.	This	was	a	more	conventional	
dispensatory,	expanding	on	
		

“…the	 crude	 drugs,	 chemical	 and	 pharmaceutical	 preparations	 officinal	 (i.e.,	 stocked	 by	
apothecaries	and	standardly	used	in	medicine)	in	the	Pharmacopoeias	of	the	United	States	
and	 Great	 Britain,	 together	with	 the	more	 important	medicines	 of	 the	 French	 Codex	 and	
German	Pharmacopoeia,	which	are	to	some	extent	prescribed	here	or	which	may	serve	for	
comparison	with	similar	articles	in	the	English	and	American	standards.	Besides	these,	a	large	
number	of	drugs	which	are	not	recognized	by	any	Pharmacopoeia	are	often	kept	in	the	shops	
because	they	are	prescribed	by	physicians	or	used	in	domestic	practice.	Some	of	these	give	
promise	of	future	importance,	and	in	making	a	selection	among	this	class	of	remedies	it	was	
deemed	best	not	to	err	on	the	side	of	exclusiveness.”23	
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The	use	of	botanicals	of	both	Old	World	and	New	World	origins	was	also	being	documented	in	the	
late	18th	and	early	19th	centuries	by	a	number	of	European	and	American	authors	of	Materia	Medica.	
For	example,	Johann	David	Schöpf	(also	spelled	Schoepf)	(1752–1800)	was	a	German	physician	and	
botanist	who	came	to	America	with	the	Hessian	troops	during	the	War	of	Independence,	gathered	
information	on	medicinal	plants	used	by	both	the	European	and	indigenous	peoples,	and	published	
in	1787,	in	Latin,	his	Materia	Medica	Americana	potissimum	regni	vegetabilis,24	which	was	cited	by	a	
number	 of	 subsequent	 authors	 of	 American	 Materia	 Medica.25	 Samuel	 Stearns	 (1741–1809),	 a	
physician	 and	 native	 of	 the	 Commonwealth	 of	 Massachusetts,	 published	 in	 1801	 The	 American	
Herbal,	or	Materia	Medica:	wherein	the	virtues	of	the	mineral,	vegetable,	and	animal	productions	of	
North	and	South	America	are	laid	open,	so	far	as	they	are	known;	and	their	uses	in	the	practice	of	physic	
and	surgery	exhibited;	comprehending	an	account	of	a	large	number	of	new	medical	discoveries	and	
improvements,	 which	 are	 compiled	 from	 the	 best	 authorities	 with	 much	 care	 and	 attention,	 and	
promulgated	for	the	purpose	of	spreading	medical	light	and	information	in	America.26	Benjamin	Smith	
Barton	(1766–1815),	Professor	of	Materia	Medica,	Natural	History	and	Botany	at	the	University	of	
Pennsylvania,	compiled	Collections	for	an	Essay	towards	a	Materia	Medica	of	the	United	States,	which	
was	 published	 in	 a	 series	 of	 editions	 from	1798	 to	 1810.27	 Upon	 his	 death	 in	 1815,	 his	 nephew	
William	Paul	 Crillon	Barton	 (1786–1856),	 a	 surgeon	 in	 the	Navy	 of	 the	United	 States	 and	 of	 the	
Hospital	 for	 Marines	 at	 the	 Navy-Yard,	 Philadelphia,	 took	 over	 Benjamin	 Barton’s	 position	 as	
Professor	of	Botany	at	the	University	of	Pennsylvania.	He	then	completed	the	seminal	two-volume	
(1817	 and	 1818)	Vegetable	Materia	Medica	 of	 the	United	 States,	 or,	Medical	 Botany:	 containing	 a	
botanical,	general,	and	medical	history,	of	medicinal	plants	indigenous	to	the	United	States.28	One	other	
Materia	 Medica	 published	 around	 the	 time	 of	 the	 first	 edition	 of	 the	USP	 was	 that	 of	 Nathaniel	
Chapman	(1780–1853).	A	physician	and	Professor	of	the	Institutes	and	Practice	of	Physic	and	Clinical	
Practice	 at	 the	 University	 of	 Pennsylvania,	 and	 President	 of	 the	 Philadelphia	 Medical	 Society,	
Chapman	published	two	volumes	of	Discourses	on	the	Elements	of	Therapeutics	and	Materia	Medica	
in	1817	and	1819,	which	evolved	into	Elements	of	Therapeutics	and	Materia	Medica,	with	the	fifth	
edition	published	in	1827.29-31	Although	these	Materia	Medica	and	medical	botany	treatises,	including	
those	of	Bigelow,	were	extensive	sources	of	information	on	potentially	useful	medicinal	plants,	in	the	
opinion	of	Sonnedecker	(1994)	they	played	only	a	small	role	in	achieving	the	goal	of	standards	for	
botanicals	sought	by	the	founders	of	USP.	
	
Botanicals	 have	 always	 been	 prone	 to	 intentional	 economically	 motivated	 adulteration	 or	
unintentional	substitution	with	closely	resembling	species	that	may	share	the	same	common	name.	
Collaboration	between	pharmacists	and	physicians	improved	quality	of	standards	in	the	early	years.	
The	role	and	importance	of	pharmacy	and	public	trust	in	the	medicines	grew	with	the	increase	in	
quality	 standards.	 Historian	 Dr.	 Higby	 described	 the	 methods	 used	 by	 Dr.	 William	 Procter	 in	
examining	the	adulteration	of	aloe	(Aloe	spp.,	Xanthorrhoeaceae)	latex.32	The	example	describes	an	
intelligent	 combination	 of	 organoleptic	 sensory	 tests	 (color,	 appearance,	 odor)	 coupled	 with	
comparison	of	observations	from	authentic	material	for	solubility	in	different	solvents	and	the	ash	
values	to	discriminate	the	“original”	material	from	the	adulterated	aloe.		
	
Standardization	of	botanical	and	chemical	nomenclature	for	pharmacopeial	articles	was	another	goal	
of	USP.	As	the	Massachusetts	Pharmacopeia	authors	Jackson	and	Warren	noted	in	1808,	“In	this,	as	in	
former	ages,	men	are	creating	confusion	by	creating	names.	The	object	of	the	reforms	in	scientific	
language	is	to	obviate	this	evil,	and	to	establish	nomenclature	upon	solid	grounds.”6	
	
Botanicals	 and	 botanically	 derived	medicines	were	 considered	 critical	 for	 the	U.S.	 Army	Medical	
Department	during	the	Civil	War	years.33	These	botanicals	included	extract	of	the	South	American	
cinchona	(Cinchona	spp.,	Rubiaceae)	tree	bark,	quinine	(obtained	from	cinchona	tree	bark	extract),	
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opium	 (Papaver	 somniferum,	 Papaveraceae)	 capsule	 exudate,	 camphor	 (a	 monoterpene	 ketone	
obtained	by	 distillation	 of	 the	 bark	 and	wood	of	 the	Eastern	Asian	 tree	Cinnamomum	 camphora,	
Lauraceae),	and	ginger	(Zingiber	officinale,	Zingiberaceae)	rhizome.	Issues	of	quality	and	adulteration	
concerned	the	pharmacists	and	physicians	of	the	mid-19th	century.	In	addition,	the	need	for	larger-
scale	manufacturers	 to	 adopt	 and	 use	 the	 pharmacopeia	was	 highlighted	 during	 the	 1870–1900	
revisions.	 USP	 came	 to	 be	 increasingly	 valued	 as	 a	 source	 of	 industry-wide	 standards	 for	
nomenclature,	strength,	and	purity,	while	 the	role	of	compounding	guide	was	assumed	by	 the	US	
Dispensatory.33		
	
Botanicals	in	USP	1820	and	Their	Continued	Use	in	2020	
The	first	issue	of	the	Pharmacopoeia	of	the	United	States	of	America,	published	on	December	15,	1820,	
contained	monographs	for	217	drugs	in	its	Primary	List,34	of	which	about	130	were	herbal	drugs	used	
by	Native	Americans.13	For	example,	pharmacist	John	Uri	Lloyd	(1849-1936)	wrote	that	the	medical	
uses	of	black	cohosh	(Figure	1),	then	called	“black	snake”	(then	Cimicifuga	serpentaria,	now	Actaea	
racemosa,	Ranunculaceae),	were	introduced	“by	the	Indians”	to	“early	domestic	American	medicine.”	
One	 such	 example	was	 an	 aqueous	 decoction	 preparation	 indicated	 for	 “diseases	 of	 women,	 for	
debility,	to	promote	perspiration,	as	a	gargle	for	sore	throat,	and	especially	for	rheumatism.”35	
	

	
Figure	 1.	 A	 black	 cohosh	 tincture	 product	 (Tinctura	 Cimicifuga	 N.F.	 IV	 (1916))	 illustrating	 raw	 material	 quality	 in	
compliance	with	Black	Cohosh	USP	IX	(1910).	(Photo	courtesy	of	Dr.	Scott	Jordan,	Canada).	
	
Several	of	the	botanicals	described	in	the	USP–NF	1820	have	remained	relevant	for	health	care	and	
appear	in	the	USP–NF	2020.	These	include	many	native	American	species	such	as	black	cohosh	root,	
capsicum	(Capsicum	annuum,	Solanaceae)	fruit,	ipecac	(then	Callicocca	ipecacuanha,	now	in	the	USP	
as	Cephaëlis	acuminata	or	Cephaëlis	ipecacuanha,	both	of	which	are	subsumed	under	the	currently	
accepted	name	Carapichia	 ipecacuanha,	Rubiaceae)	rhizome	and	root,	podophyllum	(Podophyllum	
peltatum,	Berberidaceae)	rhizome	and	root,	and	slippery	elm	(Ulmus	rubra,	Ulmaceae)	inner	bark,	
among	others.		
	
USP	1820	 also	 included	 imported	botanicals	 that	 still	 appear	 in	USP–NF	 2020.	 Some	of	 these	 are	
African	plants	such	as	aloe	(Aloe	spicata,	Xanthorrhoeaceae)	latex;	myrrh	(Commiphora	molmol,	syn.	
of	C.	myrrha,	Burseraceae)	oleo-gum	resin;	and	senna	(then	Cassia	senna,	now	Senna	alexandrina,	
Fabaceae)	leaflet.	Asian	species	include	garlic	(Allium	sativum,	Amaryllidaceae)	bulb;	ginger	rhizome;	
opium	capsule	exudate;	turmeric	(Curcuma	longa,	Zingiberaceae)	rhizome;	and	the	European	species	
include	valerian	(Valeriana	officinalis,	Valerianaceae)	root.	Remarkably,	many	of	the	aforementioned	
botanicals	that	appeared	in	USP	in	both	1820	and	2020	are	top-selling	herbs	in	the	U.S.	market	today	
as	dietary	supplements	or	food	ingredients,	especially	aloe,	black	cohosh,	garlic,	ginger,	senna,	and	
turmeric.36		
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Botanicals	in	the	National	Formulary	(NF)	and	Their	Migration	to	USP	
Around	the	time	of	the	first	edition	of	the	USP,	a	few	formularies	were	published	in	the	United	States,	
but	they	were	not	compendia	of	quality	standards.	One	such	formulary	was	published	in	1824	by	
Robley	Dunglison	(1798–1869),	Professor	of	the	Institutes	and	Practice	of	Medicine	at	the	University	
of	Virginia.	This	was	described	as	a	Formulary	for	the	preparation	and	mode	of	employing	several	new	
remedies;	namely,	morphine,	iodine,	quinine,	cinchonine,	the	hydro-cyanic	acid,	narcotine,	strychnine,	
nux	vomica,	emetine,	atropine,	picrotoxine,	brucine,	lupuline,	&c.,	&c.	with	an	introduction,	and	copious	
notes.	It	was	a	translation	into	English	from	the	formulary	written	in	French	by	François	Magendie	
(1783-1855),	 and	 it	 included	 introductory	notes	by	Charles	Thomas	Haden	 (1786–1824).	 It	 is	 of	
interest	chiefly	for	its	very	early	description	of	the	preparation,	properties,	and	dosage	of	alkaloids,	
which	 at	 the	 time	 had	 just	 recently	 been	 discovered	 as	 active	 compounds	 in	 certain	 medicinal	
plants.37		
	
Two	 years	 later	 in	 1826,	 Benjamin	 Ellis	 (1798–1831),	 a	 Pennsylvania	 physician	 and	 lecturer	 on	
pharmacy,	published	what	may	be	the	first	American	formulary	intended	to	be	national	in	scope.	At	
least	 eight	 subsequent	 editions	 followed.	 In	 describing	 his	 first	 edition,	 Ellis	 wrote,	The	Medical	
Formulary:	being	a	collection	of	prescriptions	derived	from	the	writings	and	practice	of	many	of	the	
most	eminent	physicians	in	America	and	Europe:	to	which	is	added	an	appendix,	containing	the	usual	
dietetic	preparations	and	antidotes	for	poisons:	the	whole	accompanied	with	a	few	brief	pharmaceutic	
and	 medical	 observations;	 this	 was	 based	 on	 Chapman’s	 Elements	 of	 Therapeutics	 and	 Materia	
Medica.38		
	
The	 National	 Formulary	 of	 Unofficial	 Preparations	 was	 first	 published	 by	 the	 authority	 of	 the	
American	Pharmaceutical	Association	(APhA)	in	1888.	The	title	of	this	compendium	changed	to	the	
National	Formulary	(NF)	from	the	fourth	edition	in	1916	onward.	The	immediate	predecessor	and	
basis	for	the	National	Formulary	that	today	accompanies	the	USP	was	the	“New	York	and	Brooklyn	
Formulary	of	Unofficinal	Preparations,”	which	was	published	in	1884,	edited	by	Charles	Rice	(1841–
1901)	(Fig.	2),	a	pharmacist	and	Chair	of	the	Committee	of	Revision	for	the	1880	edition	of	the	USP.	
The	 National	 Formulary	 of	 Unofficinal	 Preparations	 published	 in	 1888	 was	 based	 upon	 those	
unofficial	articles	of	the	USP	1880	that	were	in	the	most	frequent	demand,	to	provide	formulas	that	
would	enable	pharmacists	to	prepare	them	to	a	uniform	standard.39		
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Figure	2.	Dr.	Charles	Rice	at	his	desk	in	the	Bellevue	Hospital	library	in	New	York	City	(Source:	American	Institute	of	the	
History	of	Pharmacy).	
	
Dr.	Rice	also	established	the	first	subcommittees	and	pioneered	the	use	of	revision	circulars	(Figure	
3).	 This	 gave	 each	member	 of	 the	 Committee	 of	 Revision	 at	USP,	 equal	 influence	 in	 the	 revision	
process	by	implementing	a	voting	and	commenting	system,	the	framework	of	which	is	still	 in	use	
today	(Figures	4	and	5).	
	

	
Figure	3.	Documentation	of	the	revision	history	of	USP	VII,	1890	(Source:	USP).	

	
Figure	4.	An	1882	record	of	the	ballot	for	approval	of	a	standard	(Source:	USP).		
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Figure	5.	A	comparative	picture	of	the	(a)	USP	Committee	of	Revisions	in	1910	and	(b)	the	corresponding	Council	of	Experts	
in	2017	(Source:	USP).	
	
Joseph	 P.	 Remington	 (1847-1918)	 (Figure	 6)	 was	 a	 distinguished	 Philadelphia	 pharmacist	 who	
succeeded	Dr.	Rice	as	the	Chair	of	the	Committee	of	Revision	at	USP.	He	was	a	member	of	the	APhA	
Pharmacopeial	 Committee	 that	 was	 appointed	 specifically	 to	 provide	 APhA’s	 input	 into	 the	
pharmacopeia.	At	this	time,	pharmacists	began	to	dominate	the	revision	of	the	pharmacopeia	and	
make	it	more	relevant	to	the	times.	Dr.	Rice	was	appointed	Chair	of	that	committee.	

	
Figure	6.	Dr.	Remington	at	this	library;	note	the	innovative	use	of	the	pool	table	for	document	review)	(Source:	American	
Institute	of	the	History	of	Pharmacy).	
	
Rice	 then	 built	 on	 this	 previous	 experience	 by	 leading	 a	 committee	 of	 pharmacists	 to	 create	 the	
National	Formulary	of	Unofficinal	Preparations,	published	in	1888.	The	standard-setting	intent	of	this	
publication	was	explicit:	
	

“It	 is	 well	 known	 that	 the	 remedies	 for	 which	 the	 Pharmacopoeia	 prescribes	 definite	
standards,	constitute	only	a	limited	portion	of	the	resources	of	the	medical	profession	in	the	
treatment	of	the	sick.	Without	referring	to	the	more	ephemeral	preparations,	or	to	such	as	
are	of	a	proprietary	character,	or	are	used	by	the	public	for	self-medication,	there	is	a	large	
number	of	others,	which	are	more	or	less	frequently	prescribed	by	physicians,	or	demanded	
by	the	public,	but	which	are	not	recognized	by	the	Pharmacopoeia,	either	because	they	were	
not	deemed	by	the	revisers	to	be	of	sufficient	importance	to	be	included	in	the	official	work,	
or	because	they	originated	subsequently	to	the	appearance	of	that	work,	or	for	other	reasons.	
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Owing	to	the	absence	of	an	authoritative	standard,	many	of	these	unofficial	preparations	have	
been,	 and	 are	 being	 made,	 after	 different	 formulae,	 and	 in	 varying	 strength,	 so	 that	 the	
pharmacists,	particularly	in	the	larger	cities,	are	compelled	to	procure	and	keep	on	hand	a	
variety	 of	 brands	 of	what	 is	 intended	 to	 be	 one	 and	 the	 same	 preparation,	 to	 satisfy	 the	
demands	of	their	patrons,	professional	or	otherwise.	The	evils	arising	from	this	condition	of	
things	are	so	well	known	and	so	 far-reaching	 in	their	results,	 that	 there	 is	no	need	of	any	
argument	in	favor	of	a	plan	which	may	palliate	the	existing	evil,	chiefly	caused	by	a	lack	of	
uniformity,	or	the	want	of	a	common	standard.”19	
	

Admission	of	monographs	to	the	NF	was	based	on	extent	of	use	rather	than	therapeutic	value.	The	
NF	did	not	include	monographs	of	botanical	raw	materials	until	1916.	“In	listing	a	botanical	drug,	for	
example,	the	NF	IV	(1916)	provided	concrete	specifications	of	the	species	and	the	part	of	the	plant	to	
be	utilized,	the	permissible	percentage	of	foreign	matter,	the	odor,	taste,	and	color,	a	description	of	
the	macroscopic	and	microscopic	appearance,	and	so	on.”41	There	was	a	dramatic	increase	with	two-
thirds	more	 articles	 in	NF	 resulting	 from	 increasing	 recognition	of	 uncompounded	botanical	 and	
chemical	 ingredients	 for	 the	 first	 time.	 Depending	 on	 the	USP’s	 admission	 criteria,	 a	monograph	
developed	for	the	NF	could	appear	in	the	USP	and	those	dropped	from	the	USP	could	be	admitted	into	
the	NF	if	there	was	widespread	usage,	even	though	the	therapeutic	value	had	not	been	proven.	As	
shown	in	Table	1	below,	the	two	compendia	borrowed	from	each	other	on	the	organizational	aspects,	
and	thus	monographs	in	the	two	became	similar.	According	to	Dr.	Higby,		
	

“The	general	thrust	was	to	harmonize	the	NF	with	the	activities	and	the	character	of	the	USP,	
while	 preserving	 the	 traditional	 conceptual	 difference	 between	 the	 two	 books	 –	 the	USP	
setting	specifications	for	drugs	of	first	choice	therapeutically,	the	NF	for	other	drugs	whose	
extent	 of	 use	 justified	 development	 of	 a	 monograph….Of	 equally	 durable	 interest	 was	 a	
question	 about	 which	 drugs	 should	 be	 recognized	 by	 the	 NF	 and	 dealt	 with	 in	 the	
monographs.	The	Pharmacopeia	had	stuck	by	its	original	concept	of	scope,	recognizing	only	
drugs	 of	 first	 choice	 in	 each	 therapeutic	 category,	 as	 determined	 by	 representatives	 of	
organized	medicine.	This	left	a	majority	of	the	medicaments	open	for	selection	by	the	NF,	and	
left	ample	room	for	differences	of	opinion.	The	pharmacist's	journals	reflected	this	interest	
at	least	until	industrialization	removed	drug	manufacture	and	most	compounding	from	the	
local	pharmacy.”40	

	
In	the	NF	V	(1926),	at	the	end	of	a	botanical	monograph,	a	list	of	preparations	that	included	it	as	an	
essential	ingredient	was	published.	Many	botanical	drugs	were	deleted	(omitted)	in	the	NF	IX	(1950).	
	
Federal	Recognition	
Long	before	the	Federal	Food	and	Drug	Act	of	1906,	the	1848	Drug	Importation	Act	was	enacted	to	
control	the	number	of	spurious	and	adulterated	articles	coming	into	the	United	States.	New	York	City	
was	the	major	port	of	entry	for	drugs,	and	since	the	1830s,	inspectors	were	seeing	imports	that	were	
not	of	consistent	quality.	In	an	article	titled	“Good	Enough	for	America,”	Professor	Dennis	B.	Worthen	
wrote:	 “Six	 articles	 dealing	 with	 adulteration	 or	 questionable	 identity	 of	 calomel,	 rhubarb,a	

 
a	Regarding	the	adulteration	and	identity	of	the	laxative	drug	rhubarb	(Rheum	palmatum,	Polygonaceae)	root,	
while	it	was	included	in	the	Materia	Medica	of	USP	I	(1830)	along	with	several	monographs	for	preparations	
made	from	it	(Rhubarb	Pills,	Infusions,	Syrups,	Tinctures,	and	Wines),	the	US	Dispensatory	(1833)	monograph	
dedicated	pages	of	discussion	on	 the	uncertainty	of	 the	origin	and	botanical	 identity	of	 rhubarb	articles	of	
commerce	at	that	time;	“…the	question	yet	remains	unsettled	from	what	precise	plant	it	is	derived.	The	remoteness	
of	the	region	where	it	is	collected,	and	the	jealous	care	with	which	the	monopoly	of	the	trade	in	this	drug	is	guarded,	
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morphine,	colocynth,	and	quinine	were	published	in	1835,	four	by	NYCCoP	[New	York	City	College	of	
Pharmacy].”41	 The	 efforts	 of	 NYCCoP	 and	 many	 others,	 including	 Dr.	 Montgomery	 J.	 Bailey,	 an	
examiner	 in	 the	NY	Customs	House	had	also	cataloged	adulterated	and	counterfeit	drugs	 coming	
through	New	York	City.	The	bill	passed	quickly	through	the	House	and	Senate	and	was	signed	into	
law	by	President	Polk.	USP	was	mentioned	along	with	other	pharmacopeias.	The	bill	stipulated	that	
articles	 that	 originated	 from	 England,	 Scotland,	 France,	 and	 Germany	 had	 to	 adhere	 to	 their	
respective	pharmacopeias,	and	any	others	had	to	comply	with	USP.		
	
USP	 and	 NF	 standards	 were	 recognized	 in	 the	 Food	 and	 Drugs	 Act	 of	 1906,	 which	 provided	 a	
definition	for	drugs	and	misbranding	as	well	as	establishing	the	importance	of	standards.	During	the	
same	 time	 period,	 the	 chemical	 industry	 was	 growing	 while	 the	 use	 of	 medicines	 derived	 from	
natural	 products	 was	 declining.	 This	 created	 a	 change	 in	 the	 pharmacopeial	 structure	 with	 the	
inclusion	of	many	more	chemical	medicines	than	botanicals.	The	Federal	Food	Drug	and	Cosmetic	
Act	(FD&C	Act),	first	enacted	in	1938,	defined	the	term	"official	compendium”	as	the	official	USP,	the	
official	NF,	the	official	Homeopathic	Pharmacopeia	of	the	United	States,	or	any	supplement	to	these	
publications.42		
	
To	eliminate	duplication	of	the	same	standards	in	different	publications,	the	USP	acquired	the	NF	in	
1975,	and	the	combined	volumes	then	became	USP–NF.34	Compliance	with	a	USP–NF	monograph,	if	
one	exists,	is	mandatory	for	botanical	drugs	for	the	Nonproprietary	Name,	Identity,	Strength,	Quality,	
Purity,	 and	 Packaging	 and	 Labeling.	 Thus	USP–NF	 standards	 play	 a	 role	 in	 the	 adulteration	 and	
misbranding	provisions	of	the	FD&C	Act.	
	
In	1994,	the	Dietary	Supplement	Health	and	Education	Act	(DSHEA)	amendment	to	the	FD&C	Act	
defined	 the	 category	 of	 dietary	 supplements:	 …“a	 product	 (other	 than	 tobacco)	 intended	 to	
supplement	the	diet	that	bears	or	contains	one	or	more	of	the	following	dietary	ingredients:	
§ (A)	a	vitamin;	
§ (B)	a	mineral;	
§ (C)	an	herb	or	other	botanical;	
§ (D)	an	amino	acid;	
§ (E)	a	dietary	substance	 for	use	by	man	to	supplement	 the	diet	by	 increasing	 the	 total	dietary	

intake;	or	
§ (F)	a	concentrate,	metabolite,	constituent,	extract,	or	combination	of	any	ingredient	described	in	

clause	(A),	(B),	(C),	(D),	or	(E)”;	
	
DSHEA	 also	 recognized	 voluntary	 compliance	 with	 the	 “official	 compendia	 of	 United	 States”	 for	
dietary	 supplements.	 The	 amendments	 provided	 that	 a	 dietary	 supplement	 may	 be	 deemed	
misbranded	 if	 it	 is	 covered	 by	 a	 monograph	 in	 an	 official	 compendium,	 and	 is	 represented	 as	
conforming	to	this	monograph,	but	fails	to	so	conform.	The	dietary	supplement	must	be	represented	
as	conforming	to	a	USP–NF	dietary	supplement	monograph	in	order	for	the	compendial	standards	to	
apply.	 This	 contrasts	 with	 pharmaceutical	 products,	 wherein	 conformance	 to	 the	 monograph	 is	
mandatory	 whether	 or	 not	 the	 product	 claims	 to	 conform.42	 When	 public	 standards	 are	 not	
mandatory,	as	in	the	case	of	dietary	supplements,	products	that	may	be	traded	under	identical	names	
may	possess	vastly	dissimilar	attributes,	and	thus	may	be	dissimilar	in	quality,	benefits	and	safety	
for	 consumers.	 In	 such	 cases,	 quality	 of	 a	 product	 becomes	 the	differentiator	 for	 the	 consumers.	
Products	that	provide	transparency	and	trust	are	rewarded	by	the	consumers.	

 
have	prevented	any	accurate	information	on	the	subject.”	They	did	not	know	then	that	the	medicinal	rhubarb	of	
commerce	was,	 and	 still	 is	 for	 the	most	 part,	wild-collected	 in	 the	high-altitude	Qinghai-Tibet	 Plateau	 and	
Hengduan	Mountains	of	China.	
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In	 1995,	 a	 Resolution	 at	 the	 USP	 Convention	 recognized	 the	 need	 for	 standards	 for	 dietary	
supplements	and	provided	the	mandate	to	the	USP	to	contribute	 in	this	area.	Consistent	with	the	
regulatory	recognition,	the	structure	of	the	USP-–NF	publication	introduced	a	separate	section	for	
dietary	supplements.	
	
Notable	Inclusions	and	Omissions	since	USP	1820	
The	preface	to	the	first	edition	of	USP	stated:	“It	is	the	object	of	a	Pharmacopeia	to	select	from	among	
substances	which	possess	medicinal	power,	those,	the	utility	of	which	is	most	fully	established	and	
best	 understood…”	Faithful	 to	 this	 principle,	 and	 also	 in	 association	with	 the	 rise	 in	 government	
regulation	 of	 both	 drugs	 and	 new	 drug	 claims,	USP	has	 evolved	 over	 time.	 Starting	 out	 as	 a	
compendium	of	complex	botanicals	whose	pharmacology	and	composition	were	not	well	established	
or	understood,	USP	has	evolved	in	favor	of	including	more	of	the	simple	small	molecules	for	which	
the	pharmacological	mechanisms	and	composition	were	much	clearer.	During	the	early	20th	century,	
analytical	technology	was	not	sufficiently	robust	to	enable	a	clear	understanding	of	the	composition	
of	 the	complex	mixtures	used	 in	traditional	medicines,	much	 less	the	underlying	pharmacological	
mechanisms	 that	 involve	multiple	 synergies	 and	 compensating	 interactions	 among	 constituents.	
Fortunately,	this	situation	is	changing	rapidly	as	new	knowledge	and	analytical	technologies	emerge	
that	can	appropriately	characterize	botanicals.	
	
Interesting	examples	of	 important	botanicals	 that	were	published	 in	 the	pharmacopeia	after	USP	
1820,	and	omitted	in	subsequent	revisions,	but	later	reintroduced,	or	are	presently	in	the	process	of	
being	included	are	American	ginseng	(Panax	quinquefolius,	Araliaceae)	root	and	cannabis	(Cannabis	
sativa,	Cannabaceae)	female	(pistillate)	inflorescence.	
	
The	Panax	trade	began	in	Québec,	New	France,	in	the	early	18th	century,	and	the	article	was	initially	
defined	 in	 the	 “Dictionnaire	 de	 l’Académie	 Française.”	 Later	 it	 entered	 the	 1827	 edition	 of	
“Pharmacopée	 française,	 ou	 Code	 des	 médicaments,”	 which	 included	 its	 Iroquæis	 name,	 “Garent-
Oguen”.43	While	 initially	 appearing	 only	 on	 the	 Secondary	 List	 of	 Materia	 Medica	 of	 the	 second	
revision	of	the	USP	published	in	1840,	“Panax”	(described	as	the	root	of	P.	quinquefolium)	had	a	short	
pharmacopoeial	life.	Secondary	List	drugs	were	articles	deemed	to	be	of	secondary	importance;	they	
were	on	probation	towards	dismissal	or	towards	promotion	to	the	Primary	List,	but	were	not	for	use	
in	officinal	preparations.44	Panax	root	was	dismissed	40	years	later	from	USP	VI	(1882).	However,	
after	a	121-year	hiatus,	American	ginseng	root	reentered	the	USP	published	in	USP	XXVI	in	2002,43	
this	time	as	a	dietary	supplement	along	with	monographs	for	processed	forms,	such	as	powder	and	
dry	extract,	and	in	dosage	forms,	namely,	capsules	tablets).	
	
“Extractum	Cannabis”	(alcoholic	extract	of	the	dried	flowering	tops	of	C.	sativa,	variety	Indica)	first	
appeared	in	the	Secondary	List	of	USP	III	(1850).	It	was	subsequently	elevated	to	the	Primary	List	in	
USP	IV	 (1860).	 Interestingly,	USP	V	 (1870)	 included	monographs	for	both	“Cannabis	Americanae”	
(flowering	tops	of	C.	sativa	cultivated	in	North	America)	and	“Cannabis	Indicae”	(flowering	tops	of	
female	C.	sativa,	variety	Indica;	from	India),	as	well	as	monographs	for	their	respective	preparations	
“Extractum	Cannabis	Americanae”	and	“Extractum	Cannabis	Indicae.”	Inclusion	of	these	monographs	
indicated	that	cannabis	had	become	important	enough	to	domesticate	for	commercial	cultivation	in	
the	U.S.,	which	in	turn	provided	a	supply	for	pharmacies,	rather	than	sole	reliance	on	imports	of	wild	
cannabis	 raw	materials	 from	 India.45	 In	1888,	both	 “Extract	of	 Indian	Cannabis”	 and	 “Tincture	of	
Indian	 Cannabis”	 were	 included	 as	 components	 of	 several	 multi-ingredient	 preparations	
monographed	in	the	first	issue	of	NF.19,45	Cannabis	extract	remained	in	USP	until	the	twelfth	decennial	
revision	(USP	XII),	published	in	1942.	However,	in	recent	years,	there	has	been	active	and	growing	
interest	in	cannabis	inflorescence	for	medical	purposes.	In	light	of	the	unique	regulatory	status	of	
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cannabis,	in	2016	USP	published	a	Stimuli	article	for	public	comment	on	the	topic	of	the	advisability	
and	 feasibility	 of	 developing	 new	 USP	 quality	 standards	 for	 medical	 cannabis.	 As	 a	 result	 of	
legalization	 of	 the	 medical	 use	 of	 cannabis	 in	 several	 U.S.	 states	 and	 internationally,	 and	 in	 the	
absence	of	modernized	quality	standards	monographs,	USP	was	asked	to	develop	such	standards.46	
The	USP	Cannabis	Expert	Panel	was	established,	comprising	scientific	experts	in	areas	of	cannabis	
testing,	 procedure	 development	 and	 validation,	 and	 compendial	 procedures.	 The	 USP	 Cannabis	
Expert	Panel	has	recommended	specifications	for	fit-for-purpose	analytical	methods	and	to	limit	the	
content	of	contaminants	such	as	toxic	elemental	impurities,	pesticides,	microorganisms,	and	fungal	
toxins.	Multiple	complementary	tests	are	included	to	provide	an	exhaustive	quality	characterization.	
The	Expert	Panel	also	highlighted	the	importance	of	naming,	definition,	use	of	reference	materials,	
and	 packaging/storage	 conditions.	 As	 of	 February	 2020,	 the	 USP	 Cannabis	 Expert	 Panel	 has	
submitted	 a	 manuscript	 to	 a	 peer-reviewed	 journal	 describing	 quality	 attributes	 for	 cannabis	
inflorescence.			
	
While	USP	1820	 listed	145	botanical	drugs	 in	 the	Primary	List,	many	more	were	admitted	 in	 the	
subsequent	decennial	revisions	throughout	the	remainder	of	the	19th	century.	NF	provided	for	the	
continuance	of	official	standards	for	drugs	deleted	from	the	USP	during	periodic	revisions.	Table	1	
provides	a	list	of	selected	notable	articles	of	botanical	origin	admitted	through	USP	VIII	(1900),	along	
with	 their	 year	 of	 dismissal	 and	 eventual	 readmission	 (including	 those	 that	 are	 expected	 to	 be	
readmitted).	Additional	information	on	the	regional	types	and	geographic	origins	of	each	botanical	
species	is	included	in	the	table	although	such	data	were	generally	not	included	in	the	USP.	Inclusion	
in	the	table	indicates	significant	current	use	in	herbal	foods,	herbal	dietary	supplements,	botanical	
drugs	and	other	natural	health	products	in	North	America.	In	the	20th	century,	when	an	article	was	
dismissed	from	the	USP	it	was	generally	admitted	to	the	next	edition	of	the	NF.	Thus,	the	Dismissed	
column	of	Table	1	shows	dismissals	from	USP	and,	in	most	cases,	subsequent	dismissal	from	NF.	Many	
of	 the	dismissed	botanicals	 in	Table	1	subsequently	entered	 the	NF	 and	eventually	reentered	 the	
merged	USP–NF	 in	 the	 late	20th	 century	or	are	again	prioritized	 for	 readmission	 in	 the	early	21st	
century.	In	1995,	the	use	of	Roman	numerals	ceased,	replaced	with	Arabic	numerals	starting	with	
USP23-NF18.	
	
Table	1.	Selected	Notable	Admissions	and	Dismissals	of	USP	Articles	of	Botanical	Origin	
ADMITTED	 ARTICLE	 NATIVE	 DISMISSED	 READMITTED	

USP	(1820)	
Black	cohosh	[then	Black	snake]	
(then	Cimicifuga	serpentaria,	now	
Actaea	racemosa)	root	

Canada	&	
USA	

USP	XI	(1930);	
NF	IX	(1950)	 USP	31(2008)	

USP	(1820)	
(Ceylon)	Cinnamon	(then	Laurus	
Cinnamomum,	now	Cinnamomum	
verum)	bark	

Asia	(Sri	
Lanka)	

USP	X	(1920);	
NF	XII	(1965)	 In	process	

USP	(1820)	 (Chinese)	Cassia	(then	Laurus	cassia,	
now	Cinnamomum	cassia)	bark	

Asia	
(China)	 USP	VIII	(1900)	 In	process	

USP	(1820)	 Garlic	(Allium	sativum)	bulb	 Asia	 USP	VIII	(1900);	
NF	VI	(1936)	

USP	23-NF	18,	
8th	Suppl.	
(1998)	

USP	(1820)	 Ginger	(Zingiber	officinale)	root	 Asia	 USP	XIV	(1950);	
NF	XIII	(1970)	

USP	23-NF	18,	
7th	Suppl.	
(1997)	

USP	(1820)	 Liquorice	(Glycyrrhiza	glabra)	root	 Europe	&	
Asia	

USP	XXII-NF	
XVII	(1990)	 USP	25	(2001)	

USP	(1820)	 Saffron	(Crocus	sativus)	stigma	 Europe	 USP	VIII	(1900);	
NF	VIII	(1946)	 Not	yet	planned	
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ADMITTED	 ARTICLE	 NATIVE	 DISMISSED	 READMITTED	

USP	(1820)	 Slippery	elm	(then	Ulmus	fulva,	now	
Ulmus	rubra)	inner	bark	

Canada	&	
USA	

USP	XI	(1930);	
NF	XI	(1960)	

USP	23-NF	18	
(1995)	

USP	(1820)	 Turmeric	(Curcuma	longa)	root	 S.	Asia	
(India)	 USP	VI	(1880)	 USP	32	(2009)	

USP	(1820)	 Valerian	(Valeriana	officinalis)	root	 Europe	 USP	XII	(1940);	
NF	IX	(1950)	

USP	23-NF	18,	
8th	Suppl.	
(1998)	

USP	1	(1830)	
Dandelion	(then	Leontodon	
taraxacum,	now	Taraxacum	
officinale)	root	

Europe	 USP	X	(1920);	
NF	XII	(1965)	 In	process	

USP	2	(1840)	 (American)	ginseng	(then	Panax	
quinquefolium,	now	P.	quinquefolius)	

Canada	&	
USA	 USP	VI	(1880)	 USP	26	(2002)	

USP	2	(1840)	 (German)	chamomile	(Matricaria	
chamomilla)	flower	 Europe	 USP	X	(1920);	

NF	IX	(1950)	

USP	23-NF	18,	
9th	Suppl.	
(1998)	

USP	2	(1840)	 (Lemon)	balm	(Melissa	officinalis)	
leaf	

Europe,	W.	
Asia	 USP	VIII	(1900)	 Not	yet	planned	

USP	3	(1850)	
Cannabis	extract	(alcoholic	liquid	
extract	of	the	dried	flowering	tops	of	
Cannabis	sativa,	variety	Indica)	

S.	Asia	 USP	XII	(1940)	 Not	yet	planned	

USP	4	(1860)	 Goldenseal	[then	Hydrastis]	
(Hydrastis	canadensis)	root	

Canada	&	
USA	

USP	XI	(1930);	
NF	XI	(1960)	 USP	27	(2003)	

USP	4	(1860)	 Skullcap	(Scutellaria	lateriflora)	herb	 Canada	&	USA	
USP	IX	(1910);	
NF	VIII	(1946)	 Not	yet	planned	

USP	4	(1860)	 Yarrow	(Achillea	millefolium)	leaves	
&	flowering	tops	

Europe,	W.	
&	C.	Asia	 USP	VI	(1880)	 In	process	

USP	5	(1870)	
American	hemp	(Cannabis	sativa	
cultivated	in	North	America)	
flowering	tops	

N.	America	 USP	VII	(1890)	 In	process	

USP	5	(1870)	 American	hemp	(alcoholic	liquid)	
extract	 N.	America	 USP	VI	(1880)	 Not	yet	planned	

USP	5	(1870)	
Indian	hemp	(female	plant	of	
Cannabis	sativa,	variety	Indica)	
flowering	tops	

S.	Asia	
(India)	 USP	XII	(1940)	 In	process	

USP	5	(1870)	 Oregano	(Origanum	vulgare)	herb	 Europe,	N.	
Africa,	Asia	 USP	VII	(1890)	 In	process	

USP	6	(1880)	 Calendula	(Calendula	officinalis)	
ligulate	flowers	 Europe	 USP	IX	(1910);	

NF	VIII	(1946)	 Not	yet	planned	

USP	6	(1880)	
Guarana	(then	Paullinia	sorbilis,	now	
P.	cupana)	dried	paste	prepared	from	
the	crushed	or	ground	seeds	

S.	America	
(Brazil)	

USP	X	(1920);	
NF	VIII	(1946)	

USP	43-NF	38,		
1st	Suppl.	(2020)	

USP	7	(1890)	

Saigon	cinnamon	(then	an	
undetermined	species	of	
Cinnamomum,	now	Cinnamomum	
loureiroi)	bark	

Vietnam	 USP	XV	(1955)	
NF	XVII	(1990)	 Not	yet	planned	

USP	8	(1900)	 Saw	palmetto	[then	Sabal,	now	
Serenoa	repens)	fruit	 USA	 USP	X	(1920);	

NF	IX	(1950)	

USP	23-NF	18,	
9th	Suppl.	
(1998)	

	
Introduction	of	bioassays	in	USP	IX	(1910)	marked	a	notable	method	for	testing	the	potency	of	some	
botanicals.	 Optional	 bioassay	 methods	 were	 introduced	 for	 digitalis	 (Digitalis	 purpurea,	
Scrophulariaceae)	 leaf,	 squill	 (then	Urginea	maritima,	 now	Drimia	maritima,	 Asparagaceae)	 bulb	
inner	scales,	strophanthus	(Strophanthus	kombe	or	S.	hispidus,	Apocynaceae)	ripe	seed,	and	aconite	
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(Aconitum	napellus,	Ranunculaceae)	tuberous	root.	A	bioassay	requirement	was	also	introduced	for	
cannabis	and	its	preparations.	The	bioassay	for	cannabis	is	based	on	the	symptoms	of	incoordination	
in	 dogs	 and	 then	 adjusting	 the	 strength	 by	 comparison	 with	 a	 standard	 preparation.	 This	
requirement	was	omitted	by	USP	XI	 (1930),	 possibly	due	 to	 the	 challenges	with	bioassays	 (large	
variability)	 and	 a	 preference	 for	 replacing	 bioassays	 with	 chemical	 assays	 as	 evidenced	 by	 a	
paragraph	 in Anderson	 &	 Higby’s	 (1995)	 Spirit	 of	 Voluntarism	 stating	 concerns	 with	 bioassay	
reliability	and	reproducibility.47		

	
“Bioassays	were	a	special	source	of	concern	and	frustration	to	both	the	Committee	of	Revision	
and	the	FDA,	the	former	concerned	with	achieving	reliable,	reproducible	standards	for	the	
USP	 and	 the	 latter	 concerned	 especially	 with	 applying	 those	 standards	 in	 court.	 The	
shortcomings	 of	 bioassays	 in	 the	 1930s	 were	 well	 known.	 The	 official	 ergot	 assay,	 for	
example,	perhaps	the	most	notorious	of	all	bioassays,	hinged	on	observations	of	color	change	
("bluing")	in	the	combs	of	white	leghorn	roosters.	The	ideal,	all	agreed,	would	be	to	replace	
bioassays	with	simpler	and	more	reliable	chemical	assays,	and	the	Committee	of	Revision	and	
the	FDA	did	so	as	developments	in	drug	chemistry	and	assay	technology	allowed.”	

	
CURRENT	STATUS	OF	USP	BOTANICAL	STANDARDS	
Over	 the	 last	 two	 centuries,	 the	 Pharmacopeia’s	 content	 has	 evolved	 dramatically,	 from	 simple	
descriptions	to	comprehensive	monographs	with	specifications	for	identity,	assays,	impurities,	and	
characterization	of	quality,	as	well	as	detailed	requirements	for	storage,	packaging,	and	labeling.	An	
elaborate	description	of	 the	 current	monograph	specifications	has	been	published34,48	 and	 is	also	
provided	 below	with	 examples	 (see	 A	Walk	 Through	 a	 USP	 Monograph,	 below).	 The	 number	 of	
monographs	has	 increased	 substantially	 from	a	 few	hundred	 in	 1820,	which	 consisted	mostly	 of	
botanicals	and	minerals,	to	nearly	5,000,	which	are	mostly	chemical	medicines,	but	include	about	300	
botanical	ingredients,	botanically-derived	compounds,	and	their	dosage	forms	(See	Table	2).	
	
Table	2.	USP-NF	monographs	for	botanical,	algal	and	fungal	ingredients,	and	botanically-derived	compounds	
Monograph	 Species	 NF	 USP	

Acacia	(Gummy	Exudate)	 Acacia	senegal	(L.)	Willd.	or	of	other	related	African	species	of	Acacia	
(Fam.	Leguminosae)	 X	 	

Acacia	Syrup	 “	 X	 	

Agar		
Gelidium	cartilagineum	(L.)	Gaillon	(Fam.	Gelidiaceae),	Gracilaria	
confervoides	(L.)	Greville	(Fam.	Sphaerococcaceae),	and	related	red	
algae	(Class	Rhodophyceae)	

X	 	

Aloe	(Dried	Latex)	

Aloe	vera	(L.)	Burm.	f.	(syn.	Aloe	barbadensis	Mill.),	known	in	
commerce	as	aloe	vera,	Curaçao	aloe,	or	Barbados	aloe;	or	of	Aloe	
ferox	Mill.,	or	of	hybrids	of	Aloe	ferox	Mill.	with	Aloe	africana	Mill.	
and	Aloe	spicata	L.f.,	known	in	commerce	as	Cape	aloe	(Fam.	
Liliaceae)	

	 X	

American	Ginseng	Root	 Panax	quinquefolius	L.	(Fam.	Araliaceae)	 	 X	
American	Ginseng	Root	Powder	 “	 	 X	
American	Ginseng	Root	Dry	
Extract	 “	 	 X	

Andrographis	(Leaf	and	Stem)	 Andrographis	paniculata	(Burm.	f.)	Nees	(Fam.	Acanthaceae)	 	 X	
Andrographis	Powder	 “	 	 X	
Andrographis	Dry	Extract	 “	 	 X	
Anise	Oil	 Pimpinella	anisum	L.	(Family	Apiaceae)	 X	 	
Astaxanthin	Esters	 Haematococcus	pluvialis	 	 X	
Ashwagandha	Root	 Withania	somnifera	(L.)	Dunal	(Fam.	Solanaceae)	 	 X	
Ashwagandha	Root	Powder	 “	 	 X	
Ashwagandha	Root	Dry	Extract	 “	 	 X	
Asian	Ginseng	Root	 Panax	ginseng	C.A.	Mey.	(Fam.	Araliaceae)	 	 X	
Asian	Ginseng	Root	Powder	 “	 	 X	
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Monograph	 Species	 NF	 USP	
Asian	Ginseng	Root	Dry	Extract	 “	 	 X	

Astragalus	Root	 Astragalus	membranaceus	var.	mongholicus	(Bunge)	P.K.Hsiao	or	
Astragalus	membranaceus	(Fisch.)	Bunge	(Fam.	Fabaceae)	 	 X	

Astragalus	Root	Powder	 “	 	 X	
Astragalus	Root	Dry	Extract	 “	 	 X	
Aztec	Marigold	Zeaxanthin	
Extract	

Tagetes	erecta	L.,	grown	from	seeds	of	varieties	of	the	Scarletade	
cultivar	rich	in	zeaxanthin	 	 X	

Bacopa	(Leaf	and	Stem)	 Bacopa	monnieri	(L.)	Pennell	(Fam.	Scrophulariaceae)	 	 X	
Bacopa	Powder	 “	 	 X	
Bacopa	Dry	Extract	 “	 	 X	
Banaba	Leaf	 Lagerstroemia	speciosa	(L.)	Pers.	(Fam.	Lythraceae)	 	 X	
Banaba	Leaf	Powder	 “	 	 X	
Banaba	Leaf	Dry	Extract	 “	 	 X	

Belladonna	Leaf	 Atropa	 belladonna	 L.	 or	 of	 its	 variety	 acuminata	 Royle	 ex	 Lindley	
(Fam.	Solanaceae)	 	 X	

Belladonna	Extract	 “	 	 X	
Belladonna	Tincture	 “	 	 X	

Benzoin	(Balsamic	Resin)	

Styrax	benzoin	Dryand.	or	Styrax	paralleloneurus	Perkins,	known	 in	
commerce	 as	 Sumatra	Benzoin,	 or	 from	Styrax	 tonkinensis	 (Pierre)	
Craib	ex	Hartwich,	or	other	species	of	the	Section	Anthostyrax	of	the	
genus	Styrax,	known	in	commerce	as	Siam	Benzoin	(Fam.	Styraceae)	

	 X	

Benzoin	Tincture,	Compound	 “	 	 X	
Bilberry	(Fruit)	Dry	Extract	 Vaccinium	myrtillus	L.	(Fam.	Ericaceae)	 	 X	
Black	Cohosh	(Rhizome)	 Actaea	racemosa	L.	[Cimicifuga	racemosa	(L.)	Nutt.]	(Ranunculaceae)	 	 X	
Black	Cohosh	Powder	 “	 	 X	
Black	Cohosh	Dry	Extract	 “	 	 X	
Black	Cohosh	Fluidextract	 “	 	 X	
Black	Pepper	(Fruit)	 Piper	nigrum	L.	(Fam.	Piperaceae)	 	 X	
Black	Pepper	Powder	 “	 	 X	
Black	Pepper	Dry	Extract	 “	 	 X	
Borage	Seed	Oil	 Borago	officinalis	L.	 	 X	
Boswellia	serrata	(Oleogum	
Resin)	 Boswellia	serrata	Roxb.	(Fam.	Burseraceae)	 	 X	

Boswellia	serrata	Extract	 “	 	 X	
Camphor	 Cinnamomum	camphora	(L.)	Nees	et	Ebermaier	(Fam.	Lauraceae)	 	 X	
Camphor	Spirit	 “	 	 X	
Candelilla	Wax	 Euphorbia	antisyphilitica	Zucc.	 X	 	
Capsaicin	 Obtained	from	Capsicum	 	 X	
Capsicum	(Ripe	Fruit)	 Various	Capsicum	species	(Fam.	Solanaceae)	 	 X	
Capsicum	Oleoresin	 “	 	 X	
Capsicum	Tincture	 “	 	 X	
Caraway	Fruit	 Carum	carvi	L.	(Fam.	Apiaceae)	 X	 	
Caraway	Oil	 “	 X	 	

Cardamom	Seed	 Elettaria	cardamomum	(L.)	Maton	var.	cardamomum	(Fam.	
Zingiberaceae)	 X	 	

Cardamom	Oil	 “	 X	 	
Cardamom	Tincture,	Compound	 “	 X	 	
Carnauba	Wax	 Copernicia	cerifera	Mart.	(Fam.	Palmae)	 X	 	

Carrageenan	 Hydrocolloid	obtained	by	extraction	with	water	or	aqueous	alkali,	
from	some	members	of	the	class	Rhodophyceae	(red	seaweeds)	 X	 	

Casanthranol	 Obtained	from	Cascara	Sagrada	 	 X	

Cascara	Sagrada	(Aged	Bark)	 Frangula	purshiana	(DC.)	A.Gray	[syn.	Rhamnus	purshiana	DC.]	(Fam.	
Rhamnaceae)	 	 X	

Cascara	Sagrada	Dry	Extract	 “	 	 X	
Cascara	Sagrada	Fluidextract	 “	 	 X	
Cascara	Sagrada	Fluidextract,	
Aromatic	 “	 	 X	

Castor	Oil	 Ricinus	communis	L.	(Family	Euphorbiaceae)	 	 X	
Castor	Oil,	Aromatic	 “	 	 X	
Castor	Oil	Emulsion	 “	 	 X	
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Monograph	 Species	 NF	 USP	
Cat’s	Claw	(Stem	Inner	Bark)	 Uncaria	tomentosa	(Willd.)	DC.	(Rubiaceae)	 	 X	
Cat’s	Claw	Powder	 “	 	 X	
Cat’s	Claw	Dry	Extract	 “	 	 X	

Centella	asiatica	(Aerial	Parts)	 Centella	asiatica	(L.)	Urb.	[Syn:	Hydrocotyle	asiatica	L.]	(Fam.	
Apiaceae)	 	 X	

Centella	asiatica	Powder	 “	 	 X	
Centella	asiatica	Dry	Extract	 “	 	 X	
Centella	asiatica	Triterpenes	 “	 	 X	

Chamomile	(Flower	Heads)	
Matricaria	recutita	L.	(M.	chamomilla	L.,	M.	chamomilla	L.	var.	
courrantiana,	Chamomilla	recutita	L.)	Rauschert	(Fam.	Asteraceae	
alt.	Compositae)	

	 X	

Chaste	Tree	(Fruit)	 Vitex	agnus-castus	L.	(Verbenaceae)	 	 X	
Chaste	Tree	Powder	 “	 	 X	
Chaste	Tree	Dry	Extract	 “	 	 X	
Cherry	Juice	 Prunus	cerasus	L.	(Fam.	Rosaceae)	 X	 	
Cherry	Syrup	 “	 X	 	
Chia	Seed	Oil	 Salvia	hispanica	L.	 	 X	
Chinese	Salvia	(Root	and	
Rhizome)	 Salvia	miltiorrhiza	Bunge,	also	known	as	Danshen	(Fam.	Lamiaceae)	 	 X	

Chinese	Salvia	Powder	 “	 	 X	
Chinese	Skullcap	Root	 Scutellaria	baicalensis	Georgi	(Family	Lamiaceae)	 	 X	
Chinese	Skullcap	Root	Powder	 “	 	 X	
Chinese	Skullcap	Root	Dry	Extract	 “	 	 X	
Chocolate	(Powder)	 Theobroma	cacao	L.	(Fam.	Sterculiaceae)	 X	 	
Chocolate	Syrup	 “	 X	 	

Cinnamomum	cassia	Twig	 Cinnamomum	cassia	(L.)	J.Presl	[syn.	C.	aromaticum	Nees]	(Fam.	
Lauraceae)	 	 X	

Cinnamomum	cassia	Twig	Powder	 “	 	 X	
Clove	Oil	 Syzygium	aromaticum	(L.)	Merr.	and	L.	M.	Perry	(Fam.	Myrtaceae)	 X	 	

Cocoa	Butter	 Fat	obtained	from	the	seed	of	Theobroma	cacao	L.	(Fam.	
Sterculiaceae)	 X	 	

Coconut		Oil	 Cocos	nucifera	L.	(Fam.	Palmae)	 X	 	
Coffee	Fruit	Dry	Extract	 Coffea	arabica	L.	(Fam.	Rubiaceae)	 	 X	

Coix	Seed	 Coix	lacryma-jobi	var.	ma-yuen	(Rom.Caill.)	Stapf	(Fam.	Poaceae,	alt.	
Gramineae)	 	 X	

Coix	Seed	Powder	 “	 	 X	
Colchicine	 Alkaloid	contained	in	various	species	of	Colchicum	and	in	other	genera	 	 X	

Colloidal	Oatmeal	(Powder)	

Obtained	 from	 grinding	 and	 further	 processing	 of	 whole	 oat	 grain	
meeting	 U.S.	 Standards	 for	 Number	 1	 or	 Number	 2	 oats	 (7	 CFR	
810.1001):	 50	 percent	 or	 more	 of	 oats	 (Avena	 sativa	 L.	 and	 A.	
byzantina	 C.	 Koch)	 and	may	 contain,	 singly	 or	 in	 combination,	 not	
more	than	25	percent	of	wild	oats	(Avena	fatua	L.	and	A.	sterilis	L.)	

	 X	

Coptis	Species	Rhizome	 Coptis	chinensis	Franch.,	C.	deltoidea	C.Y.Cheng	&	P.K.Hsiao,	or	C.	
teeta	Wall.	(Family	Ranunculaceae)	 	 X	

Coptis	Species	Rhizome	Powder	 “	 	 X	
Coptis	Species	Rhizome	Dry	
Extract	 “	 	 X	

Coriander	Oil	 Coriandrum	sativum	L.	(Fam.	Apiaceae)	 X	 	
Cranberry	Liquid	Preparation	 Vaccinium	macrocarpon	Ait.	or	V.	oxycoccos	L.	(Fam.	Ericaceae)	 	 X	

Crypthecodinium	cohnii	Oil	 Obtained	from	the	fermentation	and	extraction	of	algae	of	the	
species	Crypthecodinium	cohnii	 	 X	

Curcuminoids	 Partially	purified	natural	complex	of	diaryl	heptanoid	derivatives	
isolated	from	Turmeric,	Curcuma	longa	L.	 	 X	

Digitalis	(Leaf)	 Digitalis	purpurea	L.	(Fam.	Scrophulariaceae)	 	 X	
Digitalis	Powder	 “	 	 X	

Digitoxin	 Cardiotonic	glycoside	obtained	 from	Digitalis	purpurea	L.,	D.	 lanata	
Ehrh.	(Fam.	Scrophulariaceae),	and	other	suitable	species	of	Digitalis	 	 X	

Digoxin	 Cardiotonic	glycoside	obtained	from	the	leaves	of	Digitalis	lanata	
Ehrh.	(Fam.	Plantaginaceae,	formerly	Scrophulariaceae)	 	 X	
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Echinacea	angustifolia	(Rhizome	
and	Root)	 Echinacea	angustifolia	DC.	(Fam.	Asteraceae)	 	 X	

Echinacea	angustifolia	Powder	 “	 	 X	
Echinacea	angustifolia	Dry	
Extract	 “	 	 X	

Echinacea	pallida	(Rhizome	and	
Root)	 Echinacea	pallida	(Nutt.)	Nutt.	(Fam.	Asteraceae)	 	 X	

Echinacea	pallida	Powder	 “	 	 X	
Echinacea	pallida	Dry	Extract	 “	 	 X	
Echinacea	purpurea	Aerial	Parts	 Echinacea	purpurea	(L.)	Moench	(Fam.	Asteraceae)	 	 X	
Echinacea	purpurea	(Rhizome	
and	Root)	 “	 	 X	

Echinacea	purpurea	Dry	Extract	 “	 	 X	

Eleuthero	Root	and	Rhizome	 Eleutherococcus	senticosus	(Rupr.	&	Maxim.)	Maxim.	(Fam.	
Araliaceae)	[syn.	Acanthopanax	senticosus	(Rupr.	&	Maxim.)	Harms]	 	 X	

Eleuthero	Root	and	Rhizome	
Powder	 “	 	 X	

Eleuthero	Root	and	Rhizome	Dry	
Extract	 “	 	 X	

Elm	(Inner	Bark)	 Ulmus	rubra	Muhl.	(Ulmus	fulva	Michx.)	(Fam.	Ulmaceae)	 	 X	
Eucalyptol	 Obtained	from	oil	of	eucalyptus	and	from	other	sources	 	 X	

Eucalyptus	Oil	 Various	species	of	Eucalyptus	rich	in	1,8-cineole;	mainly	E.	globulus	
Labill.,	E.	polybractea	R.T.	Baker,	and	E.	smithii	R.T.	Baker.	 X	 	

Eugenol	 Obtained	from	clove	oil	and	from	other	sources	 	 X	
European	Elder	Berry	Dry	Extract	 Sambucus	nigra	L.	(Family	Adoxaceae/Viburnaceae)	 	 X	
Evening	Primrose	Oil	 Oenothera	biennis	L.	 	 X	
Fennel	Oil	 Foeniculum	vulgare	Mill.	(Fam.	Apiaceae)	 X	 	
Fenugreek	Seed	 Trigonella	foenum-graecum	L.	(Fam.	Fabaceae)	 	 X	
Fenugreek	Seed	Powder	 “	 	 X	
Fenugreek	Seed	Dry	Extract	 “	 	 X	
Feverfew	(Leaf)	 Tanacetum	parthenium	(L.)	Sch.	Bip.	(Fam.	Asteraceae)	 	 X	
Feverfew	Powder	 „	 	 X	
Flax	Seed	Oil	 Linum	usitatissimum	L.	 	 X	

Forskohlii	(Root)	 Plectranthus	barbatus	Andrews,	also	known	as	Coleus	barbatus	
(Andrews)	Benth.	and	C.	forskohlii	Briq.	(Fam.	Lamiaceae)	 	 X	

Forskohlii	Powder	 “	 	 X	
Forskohlii	Dry	Extract	 “	 	 X	

Galageenan	 Obtained	by	extraction	with	water	or	aqueous	alkali	from	the	red	
seaweed	class	Rhodophyceae	species	Eucheuma	gelatinae	 X	 	

Ganoderma	lucidum	Fruiting	Body	 Ganoderma	lucidum	(W.	Curt.:Fr.)	P.	Karst.	(Fam.	Ganodermataceae)	 	 X	
Ganoderma	lucidum	Fruiting	Body	
Powder	 “	 	 X	

Garcinia	cambogia	(Pericarp)	 Garcinia	gummi-gutta	(L.)	N.	Robson,	also	known	as	Garcinia	
cambogia	(Gaertn.)	Desr.	(Fam.	Clusiaceae)	 	 X	

Garcinia	cambogia	Powder	 “	 	 X	
Garcinia	indica	(Pericarp)	 Garcinia	indica	(Thouars)	Choisy	(Fam.	Clusiaceae)	 	 X	
Garcinia	indica	Powder	 “	 	 X	
Garcinia	Hydroxycitrate	Dry	
Extract	 Prepared	from	Garcinia	cambogia	or	Garcinia	indica	 	 X	

Garlic	(Bulb)	 Allium	sativum	L.	(Fam.	Liliaceae)	 	 X	
Garlic		Powder	 „	 	 X	
Garlic	Dry	Extract	 “	 	 X	
Garlic	Fluidextract	 “	 	 X	
Ginger	(Rhizome)	 Zingiber	officinale	Roscoe	(Fam.	Zingiberaceae)	 	 X	
Ginger	Powder	 “	 	 X	
Ginger	Tincture	 “	 	 X	
Ginkgo	Leaf	 Ginkgo	biloba	L.	(Fam.	Ginkgoaceae)	 	 X	
Ginkgo	Leaf	Dry	Extract	 “	 	 X	
Goldenseal	(Root	and	Rhizome)	 Hydrastis	canadensis	L.	(Fam.	Ranunculaceae)	 	 X	
Goldenseal	Powder	 “	 	 X	
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Goldenseal	Dry	Extract	 “	 	 X	
Grape	Seeds	Oligomeric	
Proanthocyanidins	

Fraction	of	an	extract	of	the	ripe	seeds	of	Vitis	vinifera	L.	(Fam.	
Vitaceae)	 	 X	

Green	Tea	Dry	Extract,	
Decaffeinated	

Camellia	sinensis	(L.)	Kuntze	(Family	Theaceae)	[syn.	Thea	sinensis	
L.]	 	 X	

Guar	Gum	(Flour)	 Obtained	by	grinding	the	endosperms	of	seeds	of	Cyamopsis	
tetragonolobus	(L.)	Taub.	(Fam.	Leguminosae)	 X	 	

Guarana	Seed	 Paullinia	 cupana	 Kunth	 [syn.	P.	 cupana	 var.	 sorbilis	 (Mart.)	 Ducke]	
(Family	Sapindaceae)	 	 X	

Guarana	Seed	Powder	 “	 	 X	
Guarana	Seed	Dry	Extract	 “	 	 X	

Guggul	(Oleo-gum-resin)	
Commiphora	wightii	(Arn.)	Bhandari,	also	known	as	C.	mukul	(Hook.	
ex.	Stocks)	Engl.	or	Balsamodendrum	mukul	(Hook.)	(Fam.	
Burseraceae)	

	 X	

Guggul	Native	Extract	 “	 	 X	
Guggul	Purified	Extract	 “	 	 X	

Gutta	Percha	(Purified	Latex)	 Trees	of	the	genera	Palaquium	and	Payena	and	most	commonly	
Palaquium	gutta	(Hooker)	Baillon	(Fam.	Sapotaceae)	 	 X	

Gymnema	(Leaf)	 Gymnema	sylvestre	(Retz.)	R.	Br.	ex	Schult.	(Fam.	Asclepiadaceae)	 	 X	
Gymnema	Powder	 “	 	 X	
Gymnema	Native	Extract	 “	 	 X	
Gymnema	Purified	Extract	 “	 	 X	

Hawthorn	Leaf	with	Flower	 Crataegus	monogyna	Jacq.	emend	Lindman.	or	C.	laevigata	(Poir.)	
DC.,	also	known	as	C.	oxycantha	Linné	(Fam.	Rosaceae)	 	 X	

Hawthorn	Leaf	with	Flower	
Powder	 “	 	 X	

Holy	Basil	Leaf	 Ocimum	tenuiflorum	L.	(Fam.	Lamiaceae)	 	 X	
Holy	Basil	Leaf	Powder	 “	 	 X	
Holy	Basil	Leaf	Dry	Extract	 “	 	 X	
Horse	Chestnut	(Seed)	 Aesculus	hippocastanum	L.	(Fam.	Hippocastanaceae)	 	 X	
Horse	Chestnut	Powder	 “	 	 X	
Horse	Chestnut	Dry	Extract	 “	 	 X	

Ipecac	(Rhizome	and	Root)	 Cephaëlis	acuminata	Karsten,	or	of	C.	ipecacuanha	(Brotero)	A.Richard	
(Fam.	Rubiaceae)	 	 X	

Ipecac	Powder	 “	 	 X	
Ipecac	Oral	Solution	 “	 	 X	
Japanese	Honeysuckle	Flower	 Lonicera	japonica	Thunb.	(Fam.	Caprifoliaceae)	 	 X	
Japanese	Honeysuckle	Flower	
Powder	 “	 	 X	

Japanese	Honeysuckle	Flower	Dry	
Extract	 “	 	 X	

Juniper	Tar	 Empyreumatic	volatile	oil	obtained	from	the	woody	portions	of	
Juniperus	oxycedrus	L.	(Fam.	Pinaceae)	 	 X	

Lemon	Oil	 Citrus	x	limon	(L.)	Osbeck	(Fam.	Rutaceae)	 X	 	
Lemon	Tincture	 “	 X	 	
Licorice	(Root,	Rhizome,	Stolon)	 Glycyrrhiza	glabra	L.	or	G.	uralensis	Fish.	ex	DC.	(Fam.	Fabaceae)	 	 X	
Licorice	Powder	 “	 	 X	
Licorice	Dry	Extract	 “	 	 X	
Licorice	Fluidextract	 “	 X	 	

Lutein	 Purified	fraction	obtained	from	saponification	of	the	oleoresin	of	
Tagetes	erecta	L.	 	 X	

Malabar-Nut-Tree	Leaf	 Justicia	adhatoda	L.	[syn.	Adhatoda	vasica	Nees]	(Fam.	Acanthaceae)	 	 X	
Malabar-Nut-Tree	Leaf	Powder	 “	 	 X	
Malabar-Nut-Tree	Leaf	Dry	
Extract	 “	 	 X	

Maritime	Pine	(Stem	Bark)	 Pinus	pinaster	Aiton	(Pinus	maritima	Poir.)	Fam.	Pinaceae	 	 X	
Maritime	Pine	Extract	 “	 	 X	
Menthol	 Obtained	from	oils	derived	from	a	variety	of	mints	 	 X	
Milk	Thistle	(Ripe	Fruit)	 Silybum	marianum	(L.)	Gaertn.	(Fam.	Asteraceae)	 	 X	
Milk	Thistle	Powder	 “	 	 X	
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Milk	Thistle	Dry	Extract	 “	 	 X	
Myristic	Acid	 Obtained	from	coconut	oil	and	other	fats	 	 X	

Myrrh	(Oleo-Gum-Resin)	 Commiphora	molmol	Engler	and	other	related	species	of	
Commiphora	other	than	C.	mukul	(Fam.	Burseraceae)	 	 X	

Myrrh	Topical	Solution	 “	 	 X	
Olive	Leaf	 Olea	europaea	L.	(Fam.	Oleaceae)	 	 X	
Olive	Leaf	Powder	 “	 	 X	
Olive	Leaf	Dry	Extract	 “	 	 X	

Opium	(Unripe	Capsule	Exudate)	 Papaver	somniferum	L.	or	its	variety	album	De	Candolle	(Fam.	
Papaveraceae)	 	 X	

Opium	Powder	 “	 	 X	
Opium	Tincture	 “	 	 X	
Orange	Oil	 Citrus	sinensis	(L.)	Osbeck	(Fam.	Rutaceae)	 X	 	
Orange	Peel	Tincture,	Sweet	 “	 X	 	
Orange	Spirit,	Compound	 “	 X	 	
Orange	Syrup	 “	 X	 	

Palm	Kernel	Oil	 Obtained	from	the	kernel	of	the	fruit	of	the	oil	palm	Elaeis	guineensis	
Jacq.	(Fam.	Arecaceae)	 X	 	

Palm	Oil	 Obtained	from	the	pulp	of	the	fruit	of	the	oil	palm	Elaeis	guineensis	
Jacq.	(Fam.	Arecaceae)	 X	 	

Papain	 Purified	proteolytic	substance	derived	from	Carica	papaya	Linné	
(Fam.	Caricaceae)	 	 X	

Pectin	 Obtained	from	the	dilute	acid	extract	of	the	rind	of	citrus	fruits	or	
from	apple	pomace	 	 X	

Peppermint	(Leaf	&and	
Flowering	Top)	 Mentha	piperita	L.	(Fam.	Labiatae)	 X	 	

Peppermint	Oil	 “	 X	 	
Peppermint	Spirit	 “	 	 X	
Peppermint	Water	 “	 X	 	
Phyllanthus	amarus	(Aerial	Parts)	 Phyllanthus	amarus	Schumach.	(Fam.	Euphorbiaceae)	 	 X	
Phyllanthus	amarus	Powder	 “	 	 X	

Plant	Stanol	Esters	 Produced	from	esterification	of	plant	stanols	with	fatty	acids	from	
rapeseed	oil,	sunflower	oil,	corn	oil,	soybean	oil,	and	their	blends	 	 X	

Plantago	Seed	

Plantago	psyllium	auct.	or	of	P.	indica	L.	(P.	arenaria	Waldst.	&	Kit.),	
known	in	commerce	as	Spanish	or	French	psyllium;	or	of	P.	ovata	
Forssk.,	known	in	commerce	as	blond	psyllium,	or	Indian	plantago	
seed	(Fam.	Plantaginaceae)	

	 X	

Podophyllum	(Rhizome	and	Root)	 Podophyllum	peltatum	L.	(Fam.	Berberidaceae)	 	 X	
Podophyllum	Resin	 „	 	 X	
Podophyllum	Resin	Topical	
Solution	 „	 	 X	

Psyllium	Husk	

Plantago	ovata	Forssk.,	known	in	commerce	as	Blond	Psyllium,	
Indian	Psyllium,	or	Ispaghula,	or	from	P.	arenaria	Waldst.	&	Kit.	(P.	
psyllium	L.)	known	in	commerce	as	Spanish	or	French	Psyllium	
(Fam.	Plantaginaceae)	

	 X	

Psyllium	Hemicellulose	 Alkali	soluble	fraction	of	the	husk	from	Plantago	ovata	Forssk.	 	 X	
Psyllium	Hydrophilic	Mucilloid	
for	Oral	Suspension	 Dry	mixture	of	Psyllium	Husk	with	suitable	additives	 	 X	

Pygeum	(Bark)	 Prunus	africana	(Hook	f.)	Kalkman	(P.	africanum	Hook	f.)	(Fam.	
Rosaceae)	 	 X	

Pygeum	Extract	 “	 	 X	

Pyrethrum	Extract	

Mixture	of	three	naturally	occurring,	closely	related	insecticidal	
esters	of	chrysanthemic	acid	(pyrethrins	I:	jasmolin	I,	cinerin	I,	and	
pyrethrin	I)	and	three	closely	related	esters	of	pyrethric	acid	
(pyrethrins	II:	jasmolin	II,	cinerin	II,	and	pyrethrin	II)	

	 X	

Quinidine	Gluconate	 Alkaloid	obtained	from	various	species	of	Cinchona	and	their	hybrids	
and	from	Remijia	pedunculata	Flückiger	(Fam.	Rubiaceae)	 	 X	

Quinidine	Sulfate	 “	 	 X	
Quinine	Sulfate	 Alkaloid	obtained	from	the	bark	of	species	of	Cinchona	 	 X	
Rauwolfia	Serpentina	(Root)	 Rauwolfia	(L.)	Bentham	ex	Kurz	(Fam.	Apocynaceae),	 	 X	
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Rauwolfia	Serpentina	Powder	 “	 	 X	
Red	Clover	(Aerial	Parts)	 Trifolium	pratense	L.	(Fam.	Fabaceae)	 	 X	
Red	Clover	Powder	 “	 	 X	
Red	Clover	Aerial	Parts	Isoflavone	
Aglycones	Dry	Extract	 “	 	 X	

Red	Clover	Aerial	Parts	Dry	
Extract	 “	 	 X	

Rhodiola	crenulata	Root	and	
Rhizome	

Rhodiola	crenulata	(Hook.f.	&	Thomson)	H.Ohba	(alt.	name	Sedum	
crenulatum	Hook.f.	&	Thomson)	(Fam.	Crassulaceae)	 	 X	

Rhodiola	crenulata	Root	and	
Rhizome	Powder	 “	 	 X	

Rhodiola	crenulata	Root	and	
Rhizome	Dry	Extract	 “	 	 X	

Rhodiola	rosea	Root	and	Rhizome	 Rhodiola	rosea	L.	(Fam.	Crassulaceae)	 	 X	
Rhodiola	rosea	Root	and	Rhizome	
Powder	 “	 	 X	

Rhodiola	rosea	Root	and	Rhizome	
Dry	Extract	 “	 	 X	

Rhodiola	rosea	Root	and	Rhizome	
Tincture	 “	 	 X	

Rose	Oil	 Rosa	gallica	L,	R.	damascena	Miller,	R.	alba	L.,	R.	centifolia	L.,	and	
varieties	of	these	species	(Fam.	Rosaceae)	 X	 	

Rose	Water,	Stronger	 Rosa	centifolia	L.	(Fam.	Rosaceae)	 X	 	
Rosemary	(Leaf)	 Rosmarinus	officinalis	L.	(Fam.	Lamiaceae)	 	 X	
Rosemary	Powder	 “	 	 X	
Rosemary	Leaf	Dry	Aqueous	
Extract	 “	 	 X	

Safflower	Oil	 Carthamus	tinctorius	L.	(Fam.	Compositae)	 	 X	

Salix	Species	Bark	

Obtained	from	Salix	species	(Fam.	Salicaceae),	e.g.	S.	alba	L.,	S.	
babylonica	L.,	S.	daphnoides	Vill.,	S.	fragilis	L.,	S.	chilensis	Molina,	S.	
pentandra	L.,	S.	purpurea	L.,	and	a	number	of	other	complying	willow	
species	and	their	hybrids	

	 X	

Salix	Species	Bark	Powder	 “	 	 X	
Salix	Species	Bark	Dry	Extract	 “	 	 X	

Saw	Palmetto	(Ripe	Fruit)	 Serenoa	repens	(W.	Bartram)	Small	(Fam.	Arecaceae)	[S.	serrulatum	
Schult.;	Sabal	serrulata	(Michx.)	Nutt.	ex	Schult.	&	Schult.	f.]	 	 X	

Saw	Palmetto	Extract	 “	 	 X	
Schisandra	Fruit,	Northern	 Schisandra	chinensis	(Turcz.)	Baill.	(Fam.	Schisandraceae)	 	 X	
Schisandra	Fruit	Powder,	
Northern	 „	 	 X	

Schisandra	Fruit,	Northern,	Dry	
Extract	 “	 	 X	

Schizochytrium	Oil	 Obtained	by	fermentation	and	extraction	of	algae	of	the	genus	
Schizochytrium	 	 X	

Senna	Leaf	
Senna	alexandrina	Mill.,	also	known	as	Cassia	acutifolia	Delile	
(Alexandrian	senna)	or	C.	angustifolia	Vahl	(Tinnevelly	senna),	(Fam.	
Fabaceae)	

	 X	

Senna	Pods	 “	 	 X	
Senna	(Leaf)	Fluidextract	 “	 	 X	
Senna	Oral	Solution	 “	 	 X	

Sennosides	

Partially	purified	natural	complex	of	anthraquinone	glucosides,	
isolated	from	senna	leaflets	and/or	senna	pods,	Senna	alexandrina	
Mill.	[syn.	Cassia	acutifolia	Delile	or	C.	angustifolia	Vahl]	(Family	
Fabaceae)	

	 X	

Soy	Isoflavones	Dry	Extract	 Prepared	from	the	seeds	of	Glycine	max	Merr.	(Fam.	Fabaceae)	 	 X	

Spirulina	(Microalgae)	

Arthrospira	platensis	(Nordstedt)	Gomont,	syn	Spirulina	platensis	
(Nordstedt)	Geitler;	A.	maxima	Setchell	&	Gardner,	syn	S.	maxima	
(Setchell	&	Gardner)	Geitler	in	Rabenhorst	(illegitimate);	or	A.	
fusiformis	(Voronichin)	J.	Komarek	&	J.W.G.	Lund,	syn	S.	fusiformis	
Voronichin	

	 X	
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Star	Anise	Oil	 Illicium	verum	Hook.	f.	 X	 	

Stinging	Nettle	(Root)	 Urtica	dioica	L.	subsp.	dioica	(Fam.	Urticaceae),	and	may	contain	U.	
urens	L.,	known	in	commerce	as	dwarf	nettle,	as	a	minor	component.	 	 X	

Stinging	Nettle	Powder	 “	 	 X	
Stinging	Nettle	Dry	Extract	 “	 	 X	
St.	John’s	Wort	Flowering	Top	 Hypericum	perforatum	L.	(Fam.	Hypericaceae)	 	 X	
St.	John's	Wort	Flowering	Top	
Powder	 “	 	 X	

St.	John's	Wort	Flowering	Top	
Dry	Extract	 “	 	 X	

Storax	(Balsam)	
Liquidambar	orientalis	Miller,	known	in	commerce	as	Levant	Storax,	
or	of	L.	styraciflua	L.,	known	in	commerce	as	American	Storax	(Fam.	
Hamamelidaceae).	

	 X	

Tangerine	Peel	 Citrus	reticulata	Blanco	(Fam.	Rutaceae)	 	 X	
Tangerine	Peel	Powder	 “	 	 X	
Tangerine	Peel	Dry	Extract	 “	 	 X	

Tannic	Acid	

Obtained	from	nutgalls,	the	excrescences	produced	on	the	young	
twigs	of	Quercus	infectoria	Oliver,	and	allied	species	of	Quercus	Linné	
(Fam.	Fagaceae),	from	the	seed	pods	of	Tara	(Caesalpinia	spinosa),	or	
from	the	nutgalls	or	leaves	of	sumac	(any	of	a	genus	Rhus)	

	 X	

Terminalia	chebula	Fruit	 Terminalia	chebula	Retz.	(Family	Combretaceae)	 	 X	
Terminalia	chebula	Fruit	Powder	 “	 	 X	
Terminalia	chebula	Fruit	Dry	
Extract	 “	 	 X	

Tolu	Balsam	 Myroxylon	balsamum	(L.)	Harms	(Fam.	Leguminosae)	 	 X	
Tolu	Balsam	Syrup	 “	 X	 	
Tolu	Balsam	Tincture	 “	 X	 	
Tapioca	Starch	 Manihot	utilissima	Pohl	(Fam.	Euphorbiaceae)	 X	 	
Tienchi	Ginseng	Root	and	
Rhizome	

Panax	notoginseng	(Burkill)	F.H.	Chen	ex	C.Y.	Wu	&	K.M.	Feng	(Fam.	
Araliaceae)	 	 X	

Tienchi	 Ginseng	 Root	 and	
Rhizome	Powder	 “	 	 X	

Tienchi	Ginseng	Root	and	
Rhizome	Dry	Extract	 “	 	 X	

Tomato	Extract	Containing	
Lycopene	

Produced	from	the	pulp	of	ripe	fruits	of	Lycopersicon	esculentum	
Mill.	(Fam.	Solanaceae)	 	 X	

Topical	Starch	 Granules	separated	from	the	mature	grain	of	corn	[Zea	mays	L.	(Fam.	
Gramineae)	 	 X	

Tragacanth	(Exudate)	 Astragalus	gummifer	Labill.,	or	other	Asiatic	species	of	Astragalus	
(Fam.	Leguminosae)	 X	 	

Turmeric	(Rhizome)	 Curcuma	longa	L.,	also	known	as	C.	domestica	Val.	(Fam.	
Zingiberaceae)	 	 X	

Turmeric	Powder	 “	 	 X	
Turmeric	Dry	Extract	 “	 	 X	
Valerian	(Subterranean	Parts)	 Valeriana	officinalis	L.	(Fam.	Valerianaceae)	 	 X	
Valerian	Powder	 “	 	 X	
Valerian	Dry	Extract	 “	 	 X	
Valerian	Tincture	 “	 	 X	

Vanilla	(Unripe	Fruit)	
Vanilla	planifolia	Andrews,	often	known	in	commerce	as	Mexican,	
Bourbon,	or	Madagascar	vanilla,	or	of	Vanilla	tahitensis	J.W.	Moore,	
known	in	commerce	as	Tahitian	vanilla	(Fam.	Orchidaceae)	

X	 	

Vanilla	Tincture	 “	 X	 	

Wheat	Bran	 Triticum	aestivum	L.,	T.	compactum	Host,	T.	durum	Desf.,	and	other	
common	einkorn	and	emmer	wheat	cultivars	 	 X	

Witch	Hazel	 Distillate	prepared	from	recently	cut	and	partially	dried	dormant	
twigs	of	Hamamelis	virginiana	L.	 	 X	

	
Depending	on	the	manufacturer’s	claims	and	the	intended	use(s),	botanical	articles	described	in	the	
USP	 can	 be	 considered	 drugs,	 dietary	 ingredients,	 or	 excipients.	 The	monographs	 in	 the	USP–NF	
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compendium	are	organized	into	different	sections.	When	an	article	of	botanical	origin	can	be	legally	
used	as	a	drug,	the	monograph	that	describes	the	quality	attributes	would	appear	in	the	main	section	
of	the	USP.	When	the	article	is	used	to	supplement	the	diet,	not	intended	to	diagnose,	prevent,	treat,	
or	cure	a	disease,	it	would	appear	in	the	dietary	supplements	section	of	the	USP.	If	the	botanical	article	
is	intended	as	an	excipient,	it	would	appear	in	the	NF.	Some	articles	may	be	used	legally	across	these	
categories,	thus	their	monographs	may	appear	in	multiple	sections	of	the	compendium,	at	times	with	
different	names	pursuant	to	the	nomenclature	guidelines49	or	as	cross	references.		
--------------------------------------	
A	WALK	THROUGH	A	USP	MONOGRAPH	
The	 following	was	written	 specifically	 for	 those	who	 are	 not	 familiar	with	 the	 intent	 and	
composition	 of	 a	 USP	 botanical	 monograph.	 Additional	 more	 elaborate	 descriptions	 are	
provided	in	other	USP	publications.34,48		
	
The	 word	 “monograph”	 etymologically	 means	 “one	 writing,”	 however,	 monograph	 can	 also	 be	
defined	as	 “a	detailed	written	study	of	a	 single	 specialized	subject	or	an	aspect	of	 it”	or	 “learned	
treatise	on	a	small	area	….”34	
	
The	original	“subjects”	of	the	USP	monographs	were	articles	of	commerce	used	as	medicines	or	in	the	
preparation	of	medicines.	The	passing	of	DSHEA	in	1994	expanded	the	scope	of	USP	monographs	to	
also	cover	dietary	supplements	and	their	ingredients.	The	aspects	of	the	USP	monographs	are	related	
to	quality	in	the	form	of	“specifications”	and	“other	requirements”	that	contribute	to	maintaining	that	
quality	over	 the	useful	 life	of	 the	article.	The	organization	of	 the	specifications	 in	a	USP	botanical	
monograph	is	bifunctional.	The	tests	employed	to	confirm	the	identity	of	the	botanical	are	presented	
first,	 followed	by	 tests	 that	ensure	 the	composition	of	major	active	or	marker	principles,	and	 the	
absence	 of,	 or	 limit	 to,	 the	 presence	 of	 undesirable	 substances.	 Thus,	 a	 monograph	 defines	
specifications	for	identity	and	purity	(“the	presence	of	the	“appropriate”	substances),	as	well	as	the	
absence	(limit)	of	“inappropriate	substances”.	These	latter	substances	may	have	occurred	as	a	result	
of	environmental	contamination	or	may	have	been	incorporated	during	agricultural	practices	and	
processing.	Alternately,	inappropriate	substances	may	have	been	deliberately	added	(adulteration)	
in	order	to	enhance	acceptance	of	the	plant	as	authentic.		
	
The	construction	of	a	monograph	occurs	 in	a	template	fashion	to	ensure	that	the	monograph	will	
provide	tests	that	are	critical	to	determination	of	identity	and	purity	of	the	botanical.	Although	each	
monograph	is	qualitatively	different,	there	is	considerable	overlap	among	them	in	terms	of	content	
sections,	 and	 therefore	 it	 is	 effective	 to	 use	 a	well-prescribed	 template,	 uniform	 framework.	 The	
content	 sections	 of	 a	 prototypic	 monograph	 are	 described	 below	 to	 illustrate	 the	 “template”	
approach.	
	
TITLE.	 After	 considerable	 study	 over	 a	 period	 of	 approximately	 one	 decade,	 the	 “Guideline	 for	
Assigning	Titles	to	USP	Dietary	Supplement	Monographs”	was	adopted	in	late	2019.	The	purpose	of	
the	Guideline	is	to	provide	a	systematic	approach	to	the	development	of	monograph	titles	for	dietary	
ingredients	 and	 dietary	 supplement	 dosage	 forms	 admitted	 to	 the	 USP–NF.49	 The	 USP	 Expert	
Committee	considered	multiple	variables	and	deliberated	about	them	before	reaching	consensus	on	
these	guidelines.	Each	monograph	has	a	title	that	is	consistent	with	its	Definition	section	and	must	
correlate	 accurately	 with	 the	 name	 of	 the	 article	 whose	 quality	 specifications	 are	 described.	
According	to	the	aforementioned	guideline,	botanical	monograph	titles	should	include	the	part	of	the	
plant	 used.	 Although	 monograph	 titles	 adopted	 prior	 to	 the	 establishment	 of	 the	 current	
nomenclature	policies	may	not	follow	this	principle,	they	do	contain	requirements	to	state	the	part	
of	the	plant	in	the	labeling.		
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In	current	DS	monograph	titles,	the	name	of	the	article	includes	the	plant	part	(in	singular	form	unless	
including	multiple	plant	parts)	following	the	name	(common	or	Latin	binomial)	of	the	plant.	Several	
examples	 include:	 St.	 John’s	Wort	 Flowering	 Top,	 Echinacea	 purpurea	 Root,	 Echinacea	 purpurea	
Aerial	Parts,	and	Hawthorn	Leaf	with	Flower.	Examples	of	botanicals	monographs	named	prior	to	the	
new	Guidelines	include:	Asian	Ginseng,	Garlic,	and	Valerian.		
	
DEFINITION.	The	Definition	 includes	the	name	of	 the	plant	part(s),	as	well	as	 the	genus,	species,	
authority	and	family.	Many	plant	parts	have	served	as	sources	for	these	botanicals,	including:	aerial	
parts,	 flowering	 tops,	 flower	 heads,	 flower	 buds,	 inflorescence,	 fruits,	 ripe	 fruits,	 unripe	 fruits,	
pericarp	of	 fruits,	 juice	derived	from	fruits,	seeds,	seed	coat	bark,	caryopsis,	caryopsis	 freed	from	
shell,	leaves,	leaf	buds,	stems,	stem	bark,	branches,	twigs,	rhizomes,	roots,	mature	root,	subterranean	
parts,	 stolons,	 and	bulbs.	 In	 certain	 cases,	 the	 time	of	 collection	 is	 included,	 such	 as	 in	 the	Black	
Cohosh	monograph:	“It	is	harvested	in	the	summer.”	Sometimes	a	notation	as	to	the	nomenclature	
used	 in	 commerce	 is	 included,	 such	 as	 in	 the	 Centella	 asiatica	 monograph:	 “It	 is	 also	 known	 in	
commerce	as	gotu	kola.”	
	
For	 the	 sake	of	 consistency	 in	 illustration,	 it	was	decided	 to	 choose	one	monograph,	Valerian,	 to	
illustrate	the	variables	associated	with	the	“template	nature”	of	all	of	the	botanical	monographs.		
	
VALERIAN	
DEFINITION	
In	the	Definition	below,	note	the	inclusion	of	three	important	variables:	(1),	the	plant	part(s);	(2),	the	
Latin	binomial,	author	designation,	and	Family;	and	(3),	the	identity	of	specific	marker	compounds,	
with	their	minimal	quantitative	content.	Additionally,	common	names	may	be	added	in	this	section.	
	
“Valerian	consists	of	the	subterranean	parts	of	Valeriana	officinalis	L.	(Fam.	Valerianaceae)	including	
the	 rhizome,	 roots,	 and	 stolons.	 It	 contains	 NLT	 0.5%	 volatile	 oil,	 NLT	 0.05%	 of	 valerenic	 acid	
(C15H22O2),	and	NLT	0.17%	of	total	valerenic	acids,	calculated	as	the	sum	of	hydroxyvalerenic	acid,	
acetoxyvalerenic	acid,	and	valerenic	acid,	on	the	dried	basis.”	
	
IDENTIFICATION	
Identification	 tests	 most	 commonly	 utilize	 two	 chromatographic	 techniques:	 thin-layer	
chromatography	 /	 high-performance	 thin-layer	 chromatography	 (TLC/HPTLC)	 and	 high-
performance	liquid	chromatography	(HPLC).	A	USP	general	chapter	is	cited	for	guidance	in	the	use	
of	 HPTLC	 (HPTLC	 for	 Articles	 of	 Botanical	 Origin	 <203>).	 General	 Chapters	 specify	 general	
requirements	 for	 tests	 and	 assays,	 as	 well	 as	 information	 chapters	 and	 nutritional	 supplement	
chapters.	Each	general	chapter	is	assigned	a	number	that	appears	within	brackets	(<	>).	Occasionally	
color	 tests	of	plant	extracts	are	used	to	 indicate	 the	presumed	presence	of	certain	compounds	or	
classes	of	compounds.		
	
Standard	 solutions	 may	 be	 prepared	 from	 Powdered	 Plant	 Extracts	 (Dry	 Extracts)	 or	 specific	
compounds.	 TLC/HPTLC	 chromatographic	 systems	 include	 notation	 of	 adsorbent,	 application	
volume,	relative	humidity,	temperature,	developing	solvent,	developing	distance,	and	derivatization	
reagent.	System	Suitability	requirements	and	Acceptance	Criteria	are	stated.		
	
Within	the	Valerian	monograph,	a	color	test	of	a	methylene	chloride	extract	of	Valerian	with	glacial	
acetic	acid/aqueous	hydrochloric	acid	displays	the	onset	of	a	blue	color	within	15	minutes.	
	
Valerian	 HPTLC	 uses	 USP	 Valerenic	 Acid	 Reference	 Standard	 (RS)	 in	 methanol	 as	 the	 Standard	
Solution	 and	 a	methanol	 extract	 of	 finely	 powdered	Valerian	 as	 the	 Sample	 Solution.	Acceptance	
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Criteria	cite	band	color	and	position	of	the	derivatized	chromatogram	under	white	light,	as	well	as	
the	absence	of	specific	significant	bands	at	certain	positions	on	the	chromatogram.	
	
Valerian	HPLC	employs	the	analysis	for	Content	of	Valerenic	Acids	and	provides	Acceptance	Criteria	
based	 on	 the	 presence	 of	 a	 peak	 in	 the	 Sample	 Solution	 corresponding	 to	 the	 retention	 time	 of	
valerenic	 acid	 in	 the	 Standard	 Solution.	 In	 addition,	 the	 presence	 of	 peaks	 corresponding	 to	
hydroxyvalerenic	acid	and	acetoxyvalerenic	acid	are	observed	in	the	Sample	Solution.		
	
COMPOSITION	
Composition	 testing	 is	routinely	performed	using	HPLC	techniques	with	Powdered	Plant	Extracts	
(Dry	Extracts)	or	specific	compounds.	Standard	Solutions	and	Sample	Solutions	are	employed	and	
the	Chromatographic	system	refers	 to	 the	USP	 general	 chapter	Chromatography	<621>,	 including	
instrument	 and	 column	 details	 and	 System	 Suitability,	 including	 Suitability	 requirements.	 The	
percentage	of	the	marker	compounds	is	calculated	following	chromatography	and	the	Acceptance	
Criteria	 are	noted.	 For	 the	Valerian	monograph	 these	 criteria	 are:	 “NLT	0.05%	of	 valerenic	 acid	
(C15H22O2),	and	NLT	0.17%	of	total	valerenic	acids,	calculated	as	the	sum	of	hydroxyvalerenic	acid,	
acetoxyvalerenic	acid,	and	valerenic	acid	on	the	dried	basis.”	
	
Another	test	sometimes	cited	in	Composition	(other	times	cited	in	Specific	Tests)	is	that	for	Volatile	
Oil	Determination	in	Articles	of	Botanical	Origin	<561>.	This	involves	boiling	an	accurately	weighed	
amount	of	the	plant	material	(usually	100	g)	with	water	under	reflux	and	collecting	the	volatile	oil	in	
an	 appropriate	 trap	 (heavier	 than	water	 oil	 and	 lighter	 than	water	 oil	 traps	 are	 both	 available).	
Volatile	Oils	evaporate	on	standing,	and	often	contain	compounds	associated	with	the	odor	and	flavor	
of	the	oil.	The	Acceptance	Criterion	for	Valerian	is	NLT	0.5%.		
	
CONTAMINANTS	
Several	tests	are	routinely	employed	when	examining	a	botanical	specimen	for	contaminants,	with	
these	tests	often	being	found	in	USP	general	chapter	Articles	of	Botanical	Origin	<561>.		
	
Elemental	 Impurities—Procedures	 <233>.	 These	 tests	 place	 limits	 on	 heavy	 metals,	 specifically	
arsenic,	cadmium,	lead,	and	mercury,	with	Acceptance	Criteria	ranging	from	0.5	µg/g	–	5	µg/g.	Heavy	
metals,	 commonly	 occurring	 as	 their	 salts,	 are	 potential	 soil	 contaminants,	 either	 via	 natural	
occurrence	or	by	soil	contamination.	Valerian	must	“Meet	the	Requirements”	for	these	tests.		
	
Pesticide	Residue	Analysis	in	Articles	of	Botanical	Origin	<561>.	Many	botanicals	in	the	United	States	
are	treated	as	Dietary	Supplements,	and	as	such	are	subject	to	the	statutory	provisions	that	govern	
foods	(DSHEA	1994).	These	limits	are	not	applicable	in	the	United	States	when	articles	of	botanical	
origin	are	 labeled	 for	 food	purposes	but	may	be	applicable	within	other	countries.	Valerian	must	
“Meet	the	Requirements”	for	these	tests.		
	
Two	 other	 routinely	 utilized	 contaminant	 tests	 are	 described	 in	Microbial	 Enumeration	 Tests—
Nutritional	and	Dietary	Supplements	<2021>	and	Microbiological	Procedures	for	Absence	of	Specified	
Microorganisms—Nutritional	 and	 Dietary	 Supplements	 <2022>.	 The	Microbial	 Enumeration	 Tests	
place	limits	on	the	count	of	total	aerobic	bacteria,	total	combined	molds	and	yeasts,	and	bile-tolerant	
Gram-negative	bacteria;	while	the	tests	for	Absence	of	Specified	Microorganisms	require	the	absence	
of	Salmonella	sp.	and	Escherichia	coli.	Valerian	must	“Meet	the	Requirements”	for	both	of	these	tests.	
	
SPECIFIC	TESTS	
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These	 tests	 can	be	divided	between	Botanical	Characteristics	 (Macroscopic	and	Microscopic)	and	
numerous	limit	tests	entitled	Methods	of	Analysis	found	in	Articles	of	Botanical	Origin	<561>.	Upper	
and	lower	limits	are	specified	for	various	substances	within	the	botanical.		
	
A	 brief	 sample	 of	 the	 Botanical	 Characteristics	 cited	 within	 the	 Valerian	 Monograph	 includes:	
Macroscopic	 Characteristics:	 “Rhizomes:	 yellowish-gray	 to	 pale	 grayish-brown;	 entire	 or	 cut	
longitudinally;	 up	 to	 5	 cm	 in	 length	 and	 ….”;	 Microscopic	 Characteristics:	 “Roots:	 epidermis,	
pilliferous	layer	with	papillose	cells,	some	developed	into	root	hairs	and	……”	
	
There	are	 five	 tests	 that	stipulate	 limits	within	the	Valerian	Monograph,	and	these	can	serve	as	a	
representative	indication	of	such	tests	across	many	botanical	monographs.		
	
The	test	for	Foreign	Organic	Matter	involves	spreading	out	a	weighed	quantity	of	the	specified	plant	
part(s)	in	a	thin	layer,	separating	the	foreign	organic	matter	by	hand,	and	weighing.	Foreign	Organic	
Matter	is	identified	as	any	other	part	of	the	plant	except	that	constituting	the	drug,	as	well	as	any	
other	vegetable	or	animal	tissues	or	substances	that	may	be	present.	The	variation	in	limits	occurring	
within	existing	plant	monographs	is	NMT	1.0%	to	NMT	10.0%.	The	Acceptance	Criterion	for	Valerian	
is	NMT	2.0%.	
	
The	test	for	Extractable	Matter	involves	extraction	at	room	temperature	of	a	dried,	weighed,	coarsely	
powdered	amount	of	test	sample	with	a	defined	solvent,	followed	by	filtration,	and	evaporation	to	a	
residue.	In	the	case	of	Valerian,	a	70%	alcohol	solution	is	employed,	with	the	Acceptance	Criterion	
being	 NLT	 20%.	 If	 the	 result	 is	 lower	 than	 acceptable,	 this	 is	 an	 indication	 of	 adulteration	with	
previously	extracted	material.	In	other	plant	monographs,	one	may	observe	the	presence	of	one	of	
two	other	tests	for	Extractable	Matter:	first,	a	test	for	Alcohol-Soluble	Extractives	that	measures	the	
amount	of	extractive	material	obtained	by	treatment	with	alcohol	at	either	room	temperature	(cold	
extraction	method)	or	via	solvent	refluxing	(hot	extraction	method);	and	second,	a	test	for	Water-
Soluble	 Extractives	 that	 is	 identical	 to	 that	 for	 Alcohol-Soluble	 Extractives	 except	 that	 water	 is	
employed	as	the	extracting	solvent.	Both	cold-	and	hot-extraction	techniques	exist.		
	
Loss	on	Drying	<731>	is	an	additional	test	cited	in	this	section.	This	test	dries	a	weighed	amount	of	
sample	at	a	specific	temperature	(usually	105o)	for	a	specific	 length	of	time.	Moisture	is	normally	
present	 to	 the	 extent	 of	 5-10%	 in	 all	 dried	 plant	 materials,	 with	 an	 excess	 of	 moisture	 being	
considered	an	adulterant.	The	Acceptance	Criterion	for	Valerian	is	NMT	12%.	
	
The	test	for	Total	Ash	involves	the	incineration	of	a	weighed	quantity	of	test	sample.	It	provides	an	
indication	of	the	quantity	of	 inorganic	compounds	present	 in	the	plant,	and	varies	within	definite	
limits	according	to	the	type	of	soil.	The	variation	in	limits	occurring	within	existing	plant	monographs	
is	NMT	1.5%	to	NMT	13.0%,	with	most	 falling	within	 the	NMT	7%	-	12%	range.	The	Acceptance	
Criterion	for	Valerian	is	NMT	12.0%.	
	
The	test	for	Acid-Insoluble	Ash	involves	boiling	the	Total	Ash	with	aqueous	hydrochloric	acid	and	
collecting	the	insoluble	matter	(residue).	The	residue	consists	mainly	of	sand	and	other	silicates	and	
is	an	indication	of	the	amount	of	dirt,	soil,	clay,	and	related	material	present.	The	variation	in	limits	
occurring	within	existing	plant	monographs	is	NMT	1.0%	to	NMT	5.0%.	The	Acceptance	Criterion	for	
Valerian	is	NMT	5.0%.	
	
ADDITIONAL	REQUIREMENTS	
This	 final	 section	 of	 a	monograph	 describes	 requirements	 for	 Packaging	 and	 Storage,	 as	well	 as	
Labeling.	In	addition,	the	USP	general	chapter	Reference	Standards	<11>	is	cited.		
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The	section	on	Packaging	and	Storage	specifies	those	shelf-life	conditions	that	are	appropriate	for	
the	botanical	and	are	intended	to	ensure	that	the	“potency	(strength)”	and	integrity	of	the	product	
within	the	container	are	preserved.	The	specification	for	Valerian	is:	“Preserve	in	tight	containers,	
store	at	room	temperature,	and	protect	from	light	and	moisture.”		
																
The	Labeling	requirement	is	stated	as:	“The	label	states	the	Latin	binomial	and,	following	the	official	
name,	the	parts	of	the	plant	contained	in	the	article.”	Valerian	is	labeled	as:	Valeriana	officinalis	L.,	
Valerian	Rhizomes,	Roots	and	Stolons.	
	
USP	Reference	Standards	<11>.	RS	are	highly	characterized	specimens	provided	by	the	USP	that	may	
be	used	as	comparison	standards	for	documentary	tests	or	assays	within	a	monograph.	The	following	
are	 cited	 as	 RS	 within	 the	 Valerian	 monograph:	 USP	 Powdered	 Valerian	 Extract	 RS,	 and	 USP	
Valerenic	Acid	RS.	
--------------------------------------	
USP	Botanical	Standards	
USP	botanical	drugs:	The	current	edition	of	USP	contains	60	botanical	drugs	(See	Table	3	below),	
most	of	which	are	legacy	articles	included	in	early	editions	of	the	USP,	(e.g.,	belladonna,	digitalis,	and	
podophyllum)	and	botanical	drugs	of	more	frequent	use	that	are	available	over-the-	counter	(OTC)	
such	as	senna,	psyllium	(Plantago	ovata	or	P.	arenaria,	Plantaginaceae)	husk,	and	capsicum	oleoresin.	
Botanical	drugs	that	are	developed	according	to	the	recent	FDA	guidance	(such	as	sinecatechins	a	
partially	purified	extract	of	green	tea	(Camellia	sinensis,	Theaceae)	leaf	and	crofelemer,	a	preparation	
of	Croton	lechleri,	Euphorbiaceae)	latex)	could	be	admitted	to	USP	as	botanical	drugs.	
	
Table	3.	USP	botanical	drug	monographs	

BOTANICAL	DRUG	MONOGRAPH	NAME	 BOTANICAL	DRUG	MONOGRAPH	NAME	
Aloe	 Myrrh	
Belladonna	leaf	 Myrrh	Topical	Solution	
Belladonna	extract	 Opium	
Belladonna	tablets	 Powdered	Opium	
Belladonna	Tincture	 Opium	Tincture	
Benzoin	 Peppermint	Oil	
Capsicum	 Peppermint	Spirit	
Capsicum	oleoresin	 Plantago	Seed	
Capsicum	Tincture	 Podophyllum	
Casanthranol	 Podophyllum	resin	
Cascara	sagrada	 Podophyllum	Resin	Topical	Solution	
Cascara	Sagrada	Extract	 Psyllium	Husk	
Cascara	Sagrada	Tablets	 Psyllium	Hydrophilic	Mucilloid	for	Oral	
Cascara	Sagrada	Fluidextract	 Psyllium	Hemicellulose	
Aromatic	Cascara	Fluidextract	 Rauwolfia	serpertina	
Castor	Oil	 Powdered	Rauwolfia	serpertina	
Castor	Oil	Capsules	 Rauwolfia	serpertina	Tablets	
Castor	Oil	Emulsion	 Rose	water	
Aromatic	Castor	Oil	 Rose	water	Ointment	
Colloidal	Oatmeal	 Safflower	Oil	
Digitalis	 Senna	Leaf	
Powdered	Digitalis	 Senna	Pods	
Digitalis	Capsules	 Senna	Oral	Solution	
Digitalis	Tablets	 Senna	Fluidextract	
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Elm	 Sennosides	
Gutta	percha	 Sennosides	Tablets	
Ipecac	 Storax	
Powdered	Ipecac	 Tolu	Balsam	
Ipecac	Oral	Solution	 Wheat	Bran	
Juniper	Tar	 Witch	Hazel	

	
Herbal	Medicines	Compendium	(HMC):	Recognizing	the	need	for	and	the	gap	in	standards	for	herbal	
medicines,	 USP	 published	 a	 Stimuli	 Article	 in	 2012	 to	 seek	 comments	 on	 the	 development	 of	 a	
specialized	compendium	of	herbal	medicines.	50	The	Stimuli	Article	reviewed	regulatory	approaches	
in	 the	 US	 and	 other	 countries,	 as	 well	 as	 the	 rationale	 for	 USP’s	 development	 of	 standards	 for	
traditional	medicines.	Following	public	 input,	 the	HMC	was	developed	as	an	online	 resource	 that	
provides	standards	for	herbal	ingredients	used	in	herbal	medicines.51	Articles	that	are	approved	by	
a	 national	 authority	 for	 use	 as	 ingredients	 of	 herbal	 medicines,	 or	 are	 included	 in	 a	 national	
pharmacopeia,	and	are	deemed	appropriate	for	inclusion	in	the	HMC	by	a	USP	Expert	Committee	are	
admitted	into	the	compendium.		
	
Through	HMC,	USP	created	a	forum	for	advancing	standards	for	herbal	ingredients	used	in	traditional	
medicines	around	the	world.	The	HMC	publication,	which	is	available	in	electronic	form	only	houses	
articles	that	are	recognized	as	ingredients	of	herbal	medicines	in	other	countries	and	jurisdictions.	
Given	that	a	botanical	may	be	used	as	both	a	traditional	medicine	and	a	dietary	ingredient,	some	of	
the	 HMC	 monographs	 overlap	 with	 the	 dietary	 supplement	 monographs,	 although	 their	
nomenclature	 would	 be	 different	 because	 of	 the	 different	 nomenclature	 guidelines	 for	 the	 two	
compendia.	Currently,	more	than	45	monographs	in	the	HMC	are	at	the	Final	Authorized	stage	and	
25	 monograph	 proposals	 are	 open	 for	 public	 comments.	 The	 expert	 volunteers	 assembled	 into	
regional	 Expert	 Panels,	 the	 South	 Asia	 Expert	 Panel	 and	 East	 Asia	 Expert	 Panel,	 prioritize	 and	
recommend	the	standards	 for	adoption.	HMC	provides	 the	avenue	 to	set	standards	 for	botanicals	
such	as	Polygonum	multiflorum	(syn.	of	Reynoutria	multiflora,	Polygonaceae)	and	Cullen	corylifolium	
(Fabaceae)	that	do	not	qualify	for	admission	into	the	USP.		
	
Botanical	 dietary	 ingredients:	A	major	 advance	 towards	 including	 botanicals	 in	USP–NF	 came	
following	the	1994	passage	of	DSHEA,	which	defined	dietary	supplements	to	include	herbs	and	other	
botanicals	and	extracts	thereof,	among	other	substances.	The	USP	Convention	adopted	a	resolution	
in	1995	that	“encouraged	the	USP	to	explore	the	feasibility	and	advisability	of	establishing	standards	
and	developing	information	concerning	dietary	supplements.”	This	resolution	enabled	USP	to	work	
on	the	development	of	new	monographs	for	this	category	of	articles	including	botanicals	within	the	
NF	section	until	2002	after	which	a	separate	section	for	DS	was	created	in	the	USP.	Since	then,	USP	
has	steadily	added	new	monographs	of	plant	materials	used	as	dietary	ingredients	have	steadily	been	
added	 to	 the	 USP	 with	 due	 diligence	 in	 the	 prioritization	 and	 admission	 of	 the	 ingredients	 for	
standards	development.	
	
DSHEA	defined	DS	as	a	special	category	of	food	and,	therefore	they	are	expected	to	be	safe	under	the	
conditions	 of	 use	 defined	 on	 their	 labeling.	 The	 FDA	 typically	 requires	 data	 demonstrating	 a	
reasonable	certainty	of	no	harm	to	consumers	under	the	intended	conditions	of	use	for	food	additives	
and	ingredients	that	are	generally	recognized	as	safe	(GRAS).	Manufacturers	and	suppliers	of	new	
dietary	 ingredients	 may	 be	 required	 to	 submit	 New	 Dietary	 Ingredient	 Notifications	 (NDIN)	
containing	data	on	identity,	manufacturing,	toxicology,	and	safety	to	the	FDA	before	these	dietary	
supplements	can	be	legally	introduced	into	the	market.	However,	for	many	ingredients	there	is	no	
pre-market	notification,	either	because	they	were	marketed	in	dietary	supplements	prior	to	1994	
(pre-DSHEA),	or	because	 they	are	New	Dietary	 Ingredients	 (NDIs)	 for	which	a	notification	 is	not	
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required	under	 the	 law.	Therefore,	 dietary	 ingredients	may	not	 have	undergone	 thorough	 safety	
evaluations.	Furthermore,	although	manufacturers	are	expected	to	document	that	their	ingredients	
and	supplements	are	safe,	their	documentation	is	not	publicly	available.		
	
Criteria	for	admission	into	USP:	USP	recognized	that	this	situation	could	create	a	significant	gap	
for	many	dietary	supplement	ingredients	including	botanically	derived	ingredients	and	thus	in	1995	
USP	created	a	set	of	criteria	to	determine	admission	of	dietary	ingredients	to	USP	 for	monograph	
development.	The	criteria	for	selection	were	developed	and	they	included	the	following:		
	
• A	presumptive	belief	in	some	therapeutic	efficacy	and/or	beneficial	pharmacological	activity,	as	

evidenced	by	a	long	history	of	use	in	traditional	medicines,	i.e.,	“apparent	efficacy”		
• The	absence	of	serious	adverse	effects,	also	as	evidenced	by	a	long	history	of	use	in	traditional	

medicines,	i.e.,	“apparent	safety”		
• The	extent	of	use	by	the	public	sectors,	i.e.,	“demand”	
• Interest	by	a	regulatory	agencies,	i.e.,	“public	protection”	
• The	ability	of	the	botanical	to	meet	compendial	criteria,	i.e.,	“feasibility”	
• The	 presence	 of	 existing	 monographs	 in	 other	 books	 and	 publications,	 i.e.,	 “compendial	

presence”.34		
	
The	USP	Subcommittee	on	Natural	Products	 for	 the	1995-2000	cycle	 together	with	 its	appointed	
Advisory	Panel	was	charged	with	selecting	DS	articles	for	inclusion	in	USP-–NF.	 In	the	2000-2005	
cycle,	 the	USP	Dietary	 Supplements	 Information	Expert	 Committee	 (EC)	 developed	 an	 admission	
criteria	document	that	refined	and	outlined	criteria	to	be	used	in	determining	admission	of	dietary	
supplements	ingredients	for	monograph	development.	The	criteria	were	further	defined	to	include	
the	following:		
	
• Human	 data	 (safety	 studies,	 clinical	 studies,	 post	 marketing	 surveillance,	 adverse	 events,	

interactions,	publicly	available	data	taking	into	account	issues	on	phytoequivalency)	
• Pharmacological	 data	 (including	 reproductive	 toxicity,	 experimental	 animal	 studies,	

pharmacokinetics,	therapeutic	index,	presence	of	toxic	constituents)	
• Contemporaneous	extent	of	use	in	the	US	and	globally	(including	misuse	and	abuse)	
• Historical	use	
• Regulatory	status	in	the	US	and	other	countries	(regulatory	actions,	OTC	status,	GRAS	status,	etc.)	
• Existence	of	Official	Pharmacopeial	Monographs.		
	
The	Committee	admitted	four	classes	into	which	an	article	could	be	placed	depending	on	the	results	
of	the	review:	
	
• Class	1.	Articles	for	which	the	Committee	is	unaware	of	significant	safety	issues	present	when	the	

article	is	used	and	formulated	appropriately	that	would	prohibit	a	monograph	being	developed.		
• Class	1a.	Articles	for	which	the	Committee	is	aware	of	limited	human	scientific	data	concerning	

safety	of	the	article	but	is	unaware	of	significant	safety	issues	present	when	the	article	is	used	
and	formulated	appropriately	that	would	prohibit	a	monograph	being	developed	

• Class	2.	Articles	for	which	the	Committee	is	unaware	of	significant	safety	issues	present	when	the	
article	is	used	and	formulated	appropriately	that	would	prohibit	a	monograph	being	developed,	
provided	there	is	a	warning	statement	in	the	labeling	section	

• Class	3.	Articles	for	which	the	Committee	is	aware	of	significant	safety	issues	present	that	would	
prohibit	a	monograph	being	developed.34		
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In	 line	with	 the	mission	of	USP,	 the	admission	criteria	act	as	a	gate	keeper,	ensuring	 that	dietary	
ingredients	 associated	 with	 any	 serious	 risk	 to	 health	 are	 not	 admitted	 to	 USP	 for	 monograph	
development.52	 Some	 botanical	 ingredients	 marketed	 as	 dietary	 supplements	 have	 been	 denied	
admission	 for	 monograph	 development.	 As	 described	 above,	 factors	 under	 consideration	 for	
admission	 include	 a	 review	 of	 regulatory	 information,	 clinical	 data	 and	 toxicological	 data	 to	
determine	whether	the	article	presents	a	serious	risk	to	health.	The	admission	criterion	was	updated	
in	2009	to	two	classes:	Class	A	(not	associated	with	serious	risk	to	health)	and	Class	B	(associated	
with	 serious	 risk	 to	 health	 or	 other	 concerns	 that	 preclude	 it	 from	 admission	 for	 monograph	
development).	The	USP	guideline	for	admission	further	specifies	that	in	cases	where	FDA	has	made	
written	regulatory	determination,	USP	defers	to	FDA’s	decision	and	would	not	develop	a	monograph	
for	 the	 subject	 article.	 For	 this	 reason,	 ingredients	 such	 as	 kava	 (Piper	methysticum,	 Piperaceae)	
rhizome	 on	 which	 FDA	 made	 regulatory	 determinations	 were	 not	 admitted	 to	 the	 USP–NF	 for	
monograph	development.	Monographs	for	kava	rhizome	and	for	kava	fluidextract	appeared	in	NF	I	
[1888]	through	NF	V	[1926],	omitted	from	NF	VI	[1936].	Furthermore,	in	the	case	of	kava	there	were	
also	 safety	 concerns	 related	 to	hepatotoxicity	 that	 contributed	 to	 the	decision	not	 to	admit	 it	 for	
monograph	development.	USP	monograph	admission	criteria	also	provided	for	appropriate	labeling	
statements	commensurate	with	the	available	information	to	support	safe	use	as	dietary	ingredients.	
Accordingly,	botanical	dietary	supplements	that	claim	compliance	with	USP	standards	are	required	
to	include	a	label	caution	statement	as	appropriate.	Similarly,	a	labeling	caution	statement	is	required	
for	botanicals	that	claim	compliance	with	USP	for	their	use	during	pregnancy	and	lactation.		
	
Dietary	 Supplements	 Compendium	 (DSC):	 In	 2009,	 USP	 published	 a	 separate	 compendium	
dedicated	to	dietary	supplements	named	the	Dietary	Supplements	Compendium	(DSC).	By	2019	the	
DSC	 transitioned	 to	 an	 electronic	 online-only	publication	with	 annual	 updates.	 It	 contains	 all	 the	
monographs	 for	 dietary	 supplements	 and	 dietary	 ingredients	 published	 in	 USP-–NF,	 plus	 other	
monographs	 for	 dietary	 ingredients	 that	 are	 included	 in	 the	 Food	 Chemicals	 Codex	 (FCC)	 and	
monographs	 for	other	non-dietary	 ingredients	published	 in	 the	NF	 that	 can	be	used	 to	 formulate	
dietary	 supplements.	 The	DSC	 also	 includes	 supplemental	 information	 of	 interest	 to	 the	 dietary	
supplements	industry,	for	example	FDA	guidance	documents	pertaining	to	DS	such	as	dietary	intake	
tables	and	supporting	material	for	the	monographs	such	as	sample	chromatograms,	micrographs.			
	
Botanical	Excipients:	Botanicals	and	botanically	derived	excipients	have	always	been	included	in	
the	NF,	but	if	an	excipient	is	also	used	as	a	pharmaceutical	active	in	an	FDA-approved	product	sold	in	
the	U.S.,	its	monograph	will	appear	in	the	USP	section	instead.	The	criterion	for	inclusion	of	botanical	
excipients	in	NF	is	based	on	whether	the	article	is	used	as	an	ingredient	in	one	or	more	FDA-approved	
drugs	or	legally	marketed	as	an	excipient	in	the	United	States.	The	article	must	be	included	in	the	U.S.	
FDA	Inactive	Ingredient	Database,	referenced	in	the	U.S.	FDA	approved	drug	label,	or	included	in	a	
drug	awaiting	approval	by	the	U.S.	FDA.53,54	Thus,	USP	works	closely	with	the	FDA	to	prioritize	new	
monographs	to	be	developed	as	excipients.55	
	
Reference	 Standards	 (RS):	 USP	 monograph	 tests	 for	 identification	 and	 quantitation	 of	 active	
principles	or	marker	compounds	require	well-characterized	reference	materials.56	The	USP	RS	for	
botanicals	 are	 thoroughly	 characterized	 for	 use	 in	 qualitative	 tests	 (such	 as	 identification	 by	
fingerprint	tests,	system	suitability	tests,	or	chromatographic	peak	markers)	and	quantitative	tests	
(such	as	assays	for	ingredients	and	formulations,	assays	for	composition	of	major	constituents,	limit	
tests,	or	control	tests).	Depending	on	the	intended	purpose,	the	botanical	RS	may	be	represented	by	
a	powdered	plant	material	(e.g.,	USP	Powdered	Ginger	RS),	a	dry	extract	(e.g.,	USP	Powdered	Asian	
Ginseng	Extract	RS),	a	purified	fraction	(e.g.,	USP	Ginkgo	Terpene	Lactones	RS),	or	a	pure	compound	
(e.g.,	USP	Valerenic	Acid	RS).	USP	RS	are	authentic	specimens	that	have	been	tested	collaboratively	
and	 approved	 for	 use	 as	 comparison	 standards	 in	USP–NF	 or	HMC	 tests	 and	 assays.	USP	 RS	 are	
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provided	 for	 legal	 metrology	 purposes	 and	 can	 help	 ensure	 the	 comparability	 of	 results	 and	
traceability	 to	 International	 System	 of	 Units	 (SI	 units	 or	metric	 system).	 Additional	 information	
regarding	 USP	 RS	 is	 presented	 in	 general	 chapter	 Reference	 Standards	 <11>.	 These	 RS	 help	 to	
determine	 whether	 an	 article	 meets	 the	 monograph	 acceptance	 criteria	 to	 be	 deemed	 a	 USP	
compliant	material.		
	
USP	guideline	documents.	USP	has	developed	several	guideline	documents	that	explain	selected	
aspects	of	the	monograph	development	process.	The	Admission	Evaluation	guideline	describes	the	
prioritization,	selection,	and	evaluation	of	information	involved	in	admitting	a	monograph	to	the	USP	
monograph	development	process.52	The	Nomenclature	guidance	explains	how	monograph	titles	and	
articles’	names	are	constructed.49,57	Additional	guideline	documents,	available	on	the	USP	website,	
address	how	to	define	the	quality	parameters	for	submission	of	monograph	proposals.58		
	
General	Chapters.	General	chapters	are	documentary	standards	that	cover	general	requirements	
for	 tests	 and	 assays,	 and	 general	 information	 on	 analytical	 procedures.	 Each	 general	 chapter	 is	
assigned	a	number	that	appears	in	angular	brackets	<##>	adjacent	to	the	chapter	name.	The	most	
relevant	general	chapters	pertaining	to	botanical	dietary	supplements	are	summarized	below:	
	
• Articles	 of	 Botanical	 Origin	 <561>	 is	 a	 general	 chapter	 that	 describes	 the	 following	 topics:	

methods	of	 sampling	 (gross	 sample,	 laboratory	sample,	 and	 test	 sample);	general	methods	of	
analysis	used	 in	pharmacognosy	 (foreign	organic	matter,	 total	 ash,	 acid-insoluble	 ash,	water-
soluble	 ash,	 alcohol-soluble	 extractives,	water-soluble	 extractives,	 crude	 fiber,	 starch	 content,	
volatile	 oil	 determination,	 and	 water	 content);	 and	 analytical	 determination	 of	 the	 main	
contaminants	in	plant	materials:	aflatoxin	testing,	general	method	for	pesticide	residues	analysis,	
and	test	for	elemental	contaminants.	

• Identification	of	Articles	of	Botanical	Origin	<563>.	This	chapter	details	procedures	to	be	used	in	
the	 identification	 of	materials	 of	 botanical	 origin,	 such	 as	 the	morphological	 and	 histological	
features	of	 the	article	and	general	 information	about	 the	chemical	and	chromatographic	 tests	
useful	for	identifying	the	article.	The	chapter	also	describes	the	proper	characteristics	of	active	
principles	and	marker	compounds	for	the	purposes	of	identification.		

• Botanical	Extracts	<565>.	This	chapter	describes	the	methods	of	extraction	with	suitable	solvents	
utilized	 in	 the	 preparation	 of	 extracts,	 preparations,	 and	 tinctures.	 The	 extraction	 process	
involves	the	removal	of	the	undesired	constituents	from	the	plant	matter	with	suitable	solvent,	
the	concentration	of	the	constituents	of	interest	through	evaporation	of	all	(or	nearly	all)	of	the	
solvent,	 and	 the	 adjustment	 of	 the	 residual	 fluids,	 masses,	 or	 powders	 to	 the	 prescribed	
standards.	Suitable	inert	substances	may	be	added	as	carriers	or	diluents	to	improve	physical	
characteristics,	 and	 appropriate	 antimicrobials	 and	 other	 preservatives,	 may	 be	 added	 to	
preserve	the	extract	integrity.		

	
The	other	most	relevant	general	chapters	pertaining	to	herbal	medicine	ingredients	and	botanical	
dietary	supplements	are	listed	below:	
	
• High-Performance	Thin-Layer	Chromatography	Procedure	for	Identification	of	Articles	of	Botanical	

Origin	<203>	
• Residual	Solvents	<467>	
• Chromatography	<621>	
• Water	Determination	<921>	
• Identification	of	Articles	of	Botanical	Origin	Using	High-Performance	Thin-Layer	Chromatography	

Procedure	<1064>	
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• Microbial	Enumeration	Tests-Nutritional	and	Dietary	Supplements	<2021>	
• Microbial	 Procedures	 for	 Absence	 of	 Specified	 Microorganisms-Nutritional	 and	 Dietary	

Supplements	<2022>	
• Elemental	Contaminants	in	Dietary	Supplements	<2232>	
	
Evolution	of	botanical	monographs	–	Examples	
	“The	value	of	the	Pharmacopoeia	depends	upon	the	fidelity	with	which	it	conforms	to	the	best	state	
of	medical	knowledge	of	the	day.”	—	Jacob	Bigelow,	M.D.,	1820	
	
The	monographs	in	USP–NF	undergo	periodic	revision	to	ensure	that	the	pharmacopoeial	standards	
remain	state-of-the-art	in	terms	of	the	methods	and	technologies	they	describe,	so	they	help	meet	
the	regulatory	requirements.	While	the	publications	in	the	early	19th	century	did	not	include	quality	
parameters	 to	 address	 the	purity	of	 chemicals	 –	 i.e.,	 chemical	 formula,	 identifications	or	 assays	 -	
which	are	hallmarks	of	a	modern	pharmacopeia	–	 the	monographs	were	periodically	revised	and	
modernized	in	the	20th	century	to	update	the	standards	in	line	with	the	state	of	the	science.		
	
The	revision	history	of	the	valerian	monographs	is	presented	here	to	illustrate	the	major	changes	
over	time.	The	first	edition	of	USP	in	1820	included	monographs	for	Valerian,	Infusion	of	Valerian,	
Tincture	of	Valerian,	and	Ammoniated	Tincture	of	Valerian	(Figure	7).	The	monograph	for	the	plant	
material	 provided	 the	 compendial	 name	 for	 the	 botanical	 and	 defined	 the	 part	 of	 the	 plant.	 The	
monographs	for	the	extract	and	tincture	provided	a	method	to	compound	the	plant	material	into	a	
standardized	form.	These	monographs	did	not	include	methods	to	analyze	the	active	principles	or	
marker	compounds	or	limits	for	contaminants.	
	

	
Figure	7:	Valerian	monographs	in	USP	1820.	



33 
 

	
Revisions	 for	 valerian	 monographs	 over	 time	 expanded	 the	 description	 of	 the	 morphological	
characteristics	and	included	detailed	methods	for	preparing	the	extract	and	tinctures.	Shown	below	
are	the	valerian	monographs	in	USP	IX,	1910	(Figure	8).	
	

	
Figure	8:	Valerian	monographs	in	USP	1910	
	
Monographs	for	the	valerian	family	were	omitted	from	USP	XII	(1940)	and	NF	IX	(1950)	apparently	
due	to	the	decreased	use	of	botanical	remedies	in	the	1940’s.	The	passage	of	DSHEA	in	1994	provided	
a	framework	for	botanical	dietary	supplements	and	thereafter,	the	standards	for	botanical	dietary	
supplements	 were	 introduced	 in	 the	NF	 portion	 of	 the	USP–NF	 where	 they	 resided	 until	 2002.	
Accordingly,	the	monographs	for	valerian	were	reintroduced	in	the	USP	23-NF	18,	8th	Suppl.	(1998)	
as	NF	monographs.	With	the	creation	of	a	separate	section	entitled	Dietary	Supplements	within	the	
USP	portion	of	the	USP–NF,	all	dietary	supplement	monographs	and	related	general	chapters	were	
migrated	to	this	new	section	as	of	USP	27–NF	22	(2004).		
	
As	of	January	2020,	the	following	monographs	for	Valeriana	officinalis	are	official	in	USP	43:		
• Valerian	
• Powdered	Valerian	
• Valerian	Tablets	
• Valerian	Tincture	
• Valerian	Root	Powdered	Capsules	
• Powdered	Valerian	Extract		
• Valerian	Root	Dry	Extract	Capsules	
	
The	 current	 monographs	 for	 valerian	 provide	 detailed	 descriptions	 of	 quality	 parameters	 in	
alignment	 with	 the	 state	 of	 the	 science	 and	 regulations.	 Modern	 monographs	 in	 the	 Dietary	
Supplements	 Compendium	 contain	 illustrations	 of	 macro	 and	 microscopical	 features	 with	
photographic	 material	 to	 aid	 the	 analysts.	 Identification	 tests	 are	 based	 on	 characteristic	
chromatographic	fingerprints	by	HPTLC	and	HPLC.	The	content	of	relevant	constituents	is	typically	
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determined	by	chromatographic	methods	such	as	HPLC.	Detection	of	adulterants	and	contaminants	
is	a	major	concern	as	well	as	modern	monographs	now	typical	include	provisions	in	the	identification	
tests	to	rule	out	potential	confounders,	as	well	as	modern	purity	tests	to	detect	contaminants	such	as	
heavy	metals	by	inductively	coupled	plasma	(ICP)	or	pesticide	residues	by	advance	chromatography.	
The	 following	 figures	 (9	 to	 15)	 illustrate	 the	 comprehensive	 requirements	 for	 current	 USP	
monographs	for	Valerian	reflecting	the	current	state	of	science.			
	

	
Figure	9:	Valerian	subterranean	parts		

	

	
Figure	10:	Valerian	microscopic	illustration		
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Figure	11:	Valerian	Microscopic	illustration	of	powder			
	

	
Figure	12:	Valerian	-	chemical	components			
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Figure	13:	Valerian	HPTLC		
	

	
Figure	14:	Valerian	HPLC	
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Figure	15:	Images	from	the	current	USP	Valerian	monograph	
	
SUPPLY	CHAIN	AND	NEED	FOR	GLOBAL	STANDARDS	
When	 founded	 in	 the	early	19th	 century,	USP	 rightly	 focused	on	developing	quality	 standards	 for	
botanical	species	of	the	Americas	–	those	botanicals	used	in	the	indigenous	medical	systems	–	along	
with	the	most	significant	imported	botanicals	that	were	widely	used	in	European	pharmacy.	Over	
time,	the	U.S.	became	a	melting	pot,	with	citizens	whose	families	emanated	from	every	country	in	the	
world.	With	them	came	their	traditional	medicines,	foods,	and	culture,	and	as	a	result	nearly	every	
system	of	traditional	herbal	medicine	in	the	world	is	now	practiced	somewhere	in	the	United	States.	
This	explains,	in	part,	why	the	U.S.	ranks	among	the	largest	importers	of	botanical	ingredients	in	the	
world,	with	 likely	3,000	or	more	herbs	of	commerce.	 If	a	botanical	 is	commercially	produced	and	
traded	anywhere	in	the	world,	it	is	likely	present	in	the	U.S.	market.	Even	minor	herbs,	endemic	to	
one	small	country,	find	their	way	into	our	foods	and	DS,	as	well	as	into	herbal	medicines	dispensed	
by	 doctors	 of	 Acupuncture	 and	 Oriental	 Medicine	 (traditional	 Chinese,	 Japanese,	 and	 Korean),	
Ayurvedic	Medicine,	and	Naturopathic	Medicine.		
	
As	such,	the	USP	has	a	unique	responsibility	to	develop	modern	standards	for	specifying	the	quality	
of	widely	used	botanicals	regardless	of	their	geographic	origin,	whether	bought	at	the	natural	food	
store	 or	 dispensed	 by	 the	 practitioner,	 untethered	 from	 the	 limitations	 of	 a	 national	 system	 of	
traditional	medicine.	For	example,	the	Ayurvedic	Pharmacopoeia	of	India	provides	standards	only	for	
botanicals	used	in	the	Ayurvedic	system	of	medicine.	The	Pharmacopoeia	of	the	People’s	Republic	of	
China	 provides	 standards	 only	 for	 botanicals	 used	 in	 Chinese	 medicine,	 and	 the	 European	
Pharmacopoeia	 provides	 standards	 for	 botanicals	 used	 in	 traditional-	 and	 well-established-use	
European	 herbal	 medicines.	 The	USP	 plays	 a	 different	 role.	 The	USP	 is	 both	 an	 official	 national	
compendium	for	the	U.S.	and	a	global	compendium	for	the	world.	For	example,	the	USP	is	an	official	
compendium	 in	 Algeria,	 Argentina,	 Australia,	 Brazil,	 Canada,	 Chile,	 Colombia,	 Costa	 Rica,	 Egypt,	
Guatemala,	India,	Indonesia,	Iraq,	Israel,	Jordan,	Kenya,	Lebanon,	Malaysia,	Morocco,	New	Zealand,	
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Nigeria,	 Panama,	 Peru,	 Philippines,	 Saudi	 Arabia,	 Singapore,	 South	 Africa,	 South	 Korea,	 Taiwan,	
Thailand,	Tunisia,	United	Arab	Emirates,	Venezuela,	and	Viet	Nam;	it	is	considered	an	authoritative	
reference	in	nearly	100	other	countries.	Nearly	every	botanical	used	in	healthcare	in	nearly	every	
country	of	the	world	has	been	brought	to	America	and	integrated	into	American	herbalism.	Even	if	a	
national	standard	exists	for	a	botanical	in	its	country	of	origin,	the	globalization	of	herbs	necessitates	
the	establishment	of	modernized	global	standards,	applicable	and	implementable	between	buyers	
and	sellers	anywhere,	regardless	of	regulatory	framework	or	national	system	of	traditional	medicine.	
That	is	the	critical	gap	that	USP	fills	for	quality	assurance	in	the	global	botanical	supply	chain.	
	
Furthermore,	most	of	the	195	countries	of	the	world	have	not	established	a	national	pharmacopoeia.	
These	countries	may	rely	on	standards	developed	by	standards-setting	organizations	situated	in	the	
major	importing	countries,	such	as	USP	for	the	U.S.	and	the	European	Directorate	for	the	Quality	of	
Medicines	 for	 the	European	Union	 (E.U.).	 In	 such	 cases,	 the	 producer/exporter	 in	 the	 country	 of	
origin	and	the	buyer/importer	in	the	U.S.	can	benefit	from	agreeing	on	a	global	standard	published	
in	 the	 USP	 to	 serve	 as	 the	 basis	 for	 a	 quality	 specification	 that	 accompanies	 the	 buyer/seller	
agreement.		
	
The	WHO	estimates	 that	80%	of	people	 in	developing	nations	rely	on	herbal	medicines	 for	some	
aspect	of	their	primary	healthcare.	However,	when	the	WHO	conducted	its	international	survey	on	
national	policies	and	regulations	for	traditional	medicines	and	herbal	medicines	in	2005,	they	found	
that	 only	 54	 of	 141	 responding	Member	 States	 (38%)	 had	 national	 laws	 or	 regulations	 in	 place,	
although	51	other	countries	said	they	had	traditional/herbal	medicine	policies	in	the	process	of	being	
developed.59	Unfortunately,	more	recent	international	surveys	have	shown	that	many	gaps	remain	
and	that	legislative	controls	for	medicinal	plant	quality	and	safety	assurance	have	not	evolved	around	
a	structured	or	consistent	model.60,61	The	absence	of	a	global	standard	for	a	botanical	ingredient	is	
an	impediment	to	innovation	and	new	product	development	in	the	DS	and	natural	health	product	
sector.	If	a	global	brand	would	like	to	formulate	with	a	new	botanical	ingredient,	but	no	authoritative	
quality	 standard	 exists,	 the	 company	 may	 not	 get	 approval	 to	 proceed	 until	 suitable	 analytical	
methods	are	developed	and	validated,	which	can	add	months	or	years	 to	a	product	development	
cycle.	There	are	also	many	state	and	federal	laws	and	regulations	that	affect	the	use	of	botanicals	in	
products	in	the	U.S.	Natural	product	companies	may	also	face	lawsuits	on	matters	of	composition,	
identify,	 quality,	 purity,	 and	 strength	 of	 herbal	 ingredients.	 And,	 unfortunately,	 there	 are	 some	
suppliers	willing	to	sell	adulterated	or	otherwise	defective	materials	and	ingredients.	
	
If	a	reputable	company	wants	to	determine	that	using	a	new	botanical	ingredient	in	a	prospective	
new	 product	 will	 comply	 with	 applicable	 laws	 and	 regulations,	 the	 company’s	 research	 and	
development	team	can	draft	a	quality	specification	that	conforms	entirely	to	authoritative,	official	
pharmacopeial	standards.	Traceability	and	documentary	evidence	of	pharmacopeial	quality	verified	
through	the	supply	chain,	from	the	field	to	the	packaged	product,	may	help	the	brand	to	pass	good	
manufacturing	 practice	 (GMP)	 inspections,	 avoid	 regulatory	 enforcement	 actions,	 and	 avoid	
consumer	 fraud	 and	 product	 liability	 litigation.	 Requiring	 suppliers	 to	 provide	 materials	 that	
conform	 to	 the	monograph	 involves	more	 testing	 and	 therefore	 increases	 costs,	 but	 this	 reduces	
risks,	 ensuring	 that	 every	 batch	 meets	 uniform	 requirements	 for	 composition,	 identity,	 quality,	
purity,	and	strength.			
	
AN	OUTLOOK	FOR	THE	FUTURE	
USP	Up-to-Date	and	modernization	of	standards:	USP	is	committed	to	keeping	its	monographs	up	
to	date	by	following	the	principles	articulated	for	the	valerian	monographs	(see	the	section	A	Walk	
Through	a	USP	Monograph).	Another	aspect	of	the	evolution	is	reflected	in	the	fact	that	print	editions	
of	USP–NF	are	being	phased	out.	The	USP	is	moving	from	print	media	in	the	form	of	published	books	
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to	 digital	 and	 visual	 media	 in	 the	 form	 of	 databases	 of	 standards	 and	 knowledge	 accessible	
electronically.	 This	 new	 format	 creates	 opportunities	 for	 users	 of	 the	 pharmacopeia	 to	 access	 a	
reference	 repository	 of	 data	 linked	 to	 monographs	 for	 comparison.	 For	 example,	 chemometric	
approaches	to	identification	of	botanicals	could	be	implemented	in	this	way.					
			
The	USP	Up-to-Date	Initiative	is	helping	to	develop	a	path	forward	by	supporting	the	overarching	
modernization	effort	in	the	following	ways:	
	
• Allowing	users	to	interface	with	and	apply	contemporary	methods	described	in	USP	monographs	

and	reference	materials	
• Helping	 address	 analytical	 challenges	 and	 problems	 that	 cannot	 be	 solved	 using	 established	

methods	
• Helping	advance	pharmaceutical	quality	and	food	quality	broadly	via	the	use	of	methods	that	are	

more	specific,	universal,	sensitive,	and/or	meaningful	for	the	intended	purpose	
	
New	technologies:	USP	recognizes	the	value	of	new	technologies	with	greatly	improved	analytical	
sensitivity,	 but	 also	 knows	 they	 are	 likely	 to	pose	 an	undue	burden	on	users	 familiar	with	 older	
methods.	To	address	this	dilemma,	USP	formed	a	Modern	Analytical	Methods	Joint	Subcommittee	to	
evaluate	 the	 full	 breadth	 of	 available	 approaches	 for	 including	modern	 technologies	 in	 both	 the	
development	of	monographs	and	the	establishment	of	reference	materials.	The	subcommittee	is	a	
collaborative	 effort	 led	 by	 the	 Botanical	 Dietary	 Supplements	 and	 Herbal	 Medicines	 Expert	
Committee	 (EC)	 in	 conjunction	 with	 the	 Non-Botanical	 Dietary	 Supplements	 EC	 and	 the	 Food	
Ingredients	EC.	New	research	and	innovation	projects	related	to	botanicals	include	DNA	analysis	for	
the	identification	of	herbal/botanical	articles	and	the	use	of	quantitative	nuclear	magnetic	resonance	
(qNMR)	spectroscopy	and	liquid	chromatography-mass	spectrometry	(LC-MS)	procedures	in	dietary	
supplement	 monographs.	 As	 an	 example,	 it	 may	 be	 possible	 to	 use	 qNMR	 as	 a	 simultaneously	
selective	 and	universal	 screening	 tool.	 The	 qNMR	and	LC-MS	methods	 also	 have	 the	 potential	 to	
enhance	pharmacopeial	efforts	in	sourcing	suitable	reference	materials.	
	
Considering	the	constant	challenge	of	economically	motivated	adulteration,	there	is	an	unmet	need	
for	non-targeted	methods	that	can	detect	such	adulterations,	e.g.,	with	prescription	drugs	and	their	
unapproved	drug	 analogs,	 as	well	 as	with	dietary	 supplements	 and	natural	product	 articles	with	
unapproved	 drug	 admixtures.	 The	 LC-MS	 procedures	 could	 serve	 as	 non-targeted	 approaches	 to	
detect	adulteration	with	synthetic	drugs	or	drug	analogs.		
	
As	an	example	of	the	appropriate	use	of	new	technologies,	the	recent	use	of	DNA-based	methodology	
as	 the	sole	basis	 for	detecting	adulteration	of	 several	botanical	DS	products,	 including	ginkgo,	St.	
John’s	 Wort,	 valerian,	 echinacea,	 and	 garlic,	 reignited	 the	 discussion	 about	 the	 need	 for	 fit-for-
purpose	methods	 for	analysis.	Although	sensitivity	of	detection	 is	an	 important	attribute	of	DNA-
based	methods,	there	are	limitations	to	the	use	of	these	methods	as	they	can	produce	false-positive	
or	 false-negative	 results.	 Although	 DNA-based	methods	 could	 be	 utilized	 to	 distinguish	 between	
species,	the	practical	utility	of	distinguishing	between	closely	related	species,	such	as	willow	species	
and	licorice,	is	of	questionable	value	based	on	the	chemotype.62	Accordingly,	the	USP	monographs	for	
these	 ingredients	 include	 multiple	 related	 species	 in	 one	 monograph,	 which	 is	 reflective	 of	 the	
science	and	 traditional	use	of	 these	 ingredients.	Although	DNA	 techniques	are	powerful	 tools	 for	
authentication	of	plant	materials	at	the	early	stages	of	processing,	unless	complemented	with	other	
orthogonal	techniques	the	presence	or	absence	of	DNA	in	more	processed	botanicals	(i.e.,	extracts	or	
finished	DS)	should	not	be	used	as	the	sole	basis	for	evaluating	quality	in	processed	botanicals.63	Also,	
in	some	cases,	a	plant	material	may	be	correctly	identified	by	DNA	methods,	but	still	be	of	poor	quality	
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based	on	low	levels	of	marker	compounds.	USP	is	developing	species-specific	DNA-based	methods	
and	exploring	the	development	of	genomic	reference	standards	for	botanical	identification.			
	 	
Science	of	standards	beyond	monographs:	USP	ECs	and	staff	engage	in	several	activities	to	support	
the	 standard-setting	 work	 and	 to	 move	 the	 science	 forward.	 EC	 members	 and	 USP	 staff	 have	
published	 several	 articles	 in	 peer-reviewed	 journals	 on	 the	 topics	 of	 quality,	 safety,	 and	
nomenclature.48,64-66	 Besides	 the	 use	 of	 Pharmacopeial	 Forum	 as	 a	 primary	 portal	 for	 seeking	
stakeholder	 input,	 new	avenues	 such	as	 Stimuli	Articles	 and	 roundtable	discussions	 are	used	 for	
seeking	 public	 input	 on	 issues	 such	 as	 rational	 limits	 for	 pesticide	 residues,	 DNA	 methods	 for	
botanical	identification,	and	standards	for	cannabis	and	cranberry.	Focused	Expert	Panels	have	been	
formed	on	 topics	 such	as	 standards	 for	 cannabis,	modeling	 the	 safety	of	multi-ingredient	dietary	
supplements,	and	evaluating	the	potential	hepatotoxicity	of	green	tea	extract.	USP	Expert	Panels	are	
convened	when	additional	specialized	expertise	beyond	the	EC	is	needed.	
	
Novel	ingredients:	As	the	supply	chain	of	botanicals	becomes	increasingly	global	–	both	in	terms	of	
American	consumers	and	increased	use	of	botanicals	as	a	part	of	health	systems	around	the	world,	
USP	prioritization	and	admission	criteria	are	playing	an	important	role	in	admitting	botanicals	for	
monograph	development	based	on	public	health	impact	of	USP’s	standard-setting	work.			
	
Conclusions	
The	 USP’s	 public	 health	 mission	 has	 remained	 steady	 and	 consistent	 from	 the	 organization’s	
inception	 in	1820	to	the	present,	and	it	 is	reflected	 in	the	current	mission	statement:	 “to	 improve	
global	health	through	public	standards	and	related	programs	that	help	ensure	the	quality,	safety,	and	
benefit	of	medicines	and	foods.”	To	remain	relevant	as	the	science	advances,	timely	adoption	of	the	
innovative	ways	 of	manufacturing	 and	quality	 assurance	 is	 essential.	 In	 tune	with	 the	 fast-paced	
technological	developments	and	novel	challenges,	and	to	maintain	its	relevance	and	usefulness	as	a	
pharmacopeia,	USP	is	rapidly	adapting,	and	in	some	cases	leading	in	modernizing	public	standards	
with	the	introduction	of	new,	fit-for-purpose	technologies	and	modalities.	Trust	in	quality	standards	
is	more	important	now	than	ever	before,	given	that	standards	drive	quality	across	the	global	supply	
chain.	Based	on	its	200-year	legacy	of	making	contributions	to	botanical	standards,	USP	is	poised	to	
continue	its	public	health	mission	for	the	future.	
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a	Some	readers	may	not	be	familiar	with	certain	terms	used	throughout	this	article,	namely	compendium,	
pharmacopeia,	dispensatory,	and	formulary.	A	compendium	(plural:	compendia)	is	a	compilation	of	
knowledge	about	a	particular	subject	(e.g.	articles	of	botanical,	algal	and	fungal	origin).	A	pharmacopeia	
(earlier	spelled	as	pharmacopoeia)	is	a	compendium	of	standards	and	quality	specifications,	providing	tests	
to	confirm	the	composition,	identity,	quality,	purity	and	strength	of	defined	articles	used	in	medicines	and	
foods.	A	dispensatory	is	a	compendium	that	supplements	the	pharmacopeia,	providing	commentary	on	the	
pharmacopeial	articles,	posology	and	indications	for	their	therapeutic,	nutritional	or	other	uses.	A	formulary,	
in	the	strict	sense,	is	a	compendium	of	formulations	currently	in	use,	although	today’s	National	Formulary	
(NF)	also	includes	standards	for	excipients	of	botanical	origin	as	well	as	other	articles	and	preparations	not	
appearing	in	the	United	States	Pharmacopeia	(USP).	The	USP	and	the	NF	are	official	compendia	of	the	
United	States	of	America.	The	abbreviation	USP	(without	italics)	is	used	in	this	article	to	refer	to	the	United	
States	Pharmacopeial	Convention,	and	the	abbreviation	USP	(in	italics)	is	used	to	refer	to	USP	as	the	
pharmacopeial	compendium.	Officinal	means	stocked	by	apothecaries	and	standardly	used	in	medicine;	
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although	the	title	National	Formulary	of	Unofficial	Preparations	replaced	the	term	Unofficinal	in	the	1896	
revision,	the	two	terms	are	not	exactly	synonymous.	
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