
Development of USP Monographs

In response to concerns about the quality and safety of botanicals
a vailable as dietary supplements, the delegates to the 199 5

United States Pharmacopeial Convention adopted a resolution to
e x p l o re the feasibility and advisability of setting standards and
d e veloping information for botanicals used as dietary supplements.
The United States Pharmacopeia (USP), throughout its history, had
consisted of standards for botanicals, which over time we re
replaced by refined substances of synthetic chemistry. Re n e we d
i n t e rest in natural products has prompted the compendia to again
include botanical product specifications. The development of
s t a n d a rds for botanicals classified as dietary supplements, howe ve r ,
poses unique challenges. I n h e rent properties of botanicals
constitute significant technical, scientific, and clinical hurdles for
criteria deve l o p m e n t . Likewise, creating information monogra p h s
p resents a challenge. T h e re is a wide variance of clinical and
scientific litera t u re about botanicals. Medical professionals have
differing opinions on the utility and objectivity of these data.

Developing Standards Monographs
“        SP” (United States Pharmacopeia) or “NF” (N a t i o n a l

Fo r m u l a r y) monographs are established to ensure the
purity and potency of products that are re p resented as
conforming to the specifications. Plants and herbs, by their
n a t u re, are not uniform pro d u c t s . They contain numero u s
d i f f e rent chemical components, of which many may have
biological activity after human ingestion. Botanical pro d u c t s
may exert their effect through a combined, synergistic action of
a c t i ve constituents. The chemical complexity of botanicals
makes identification of the “a c t i ve” compounds a pro d i g i o u s
t a s k . In fact, a component classically assumed to produce the
“ t h e rapeutic” action of a botanical may not be the primary
contributor to the effect. Difficulties in the determination of
the elements responsible for biological activity have
necessitated the practice of identifying “marker compounds.”

Marker compounds are chemicals believed by experts to be
particular to a botanical and believed to participate in its
“health benefit.” T h e re f o re, even when the active ingre d i e n t s
h a ve not been completely elucidated it is possible to perform
analysis on a sample of the substance and set standards criteria.
USP has been instrumental in establishing consensus among
re s e a rchers on the designation of these markers.

Proper identification of the plants and herbs themselves is
e s s e n t i a l . The entire specimen, from roots to seeds, must often
be used to distinguish between botanical species or va r i e t i e s .
It is possible that similar plants may have overlapping marker
compounds, yet differ in other, as yet unidentified, biologically
a c t i ve components.

T h e re are even differences among botanicals that are of 
the same va r i e t y. The env i ronment where the plant is grown 
can vastly affect the chemical quality of a plant. Soil conditions,
climate, and time of harvest all may alter the potency of
a plant’s, “medicinal” pro p e r t i e s . The part of the botanical 
f rom which dietary supplements are produced can contribute 
to diversity among pro d u c t s . M a n u f a c t u rers use va r i o u s
combinations of the leaves, stems, roots, and other plant parts.
A botanical’s active components may concentrate in a specific
location within the plant. Some parts may not contain
“ t h e rapeutically” beneficial elements at all. Although DSHE A
legislation re q u i res botanicals used as dietary supplements to
identify the part of the plant from which the product is made,
m a n u f a c t u rers are not limited to which parts they may choose
to include.

Dosage formulations are also left to the manufacture r ' s
d i s c re t i o n . The content and potency of botanical products may
vary greatly depending upon the formulation. Some products 
a re distributed in traditional “drug-like” formulations, while
others are marketed as teas. It is difficult to control the amount
of dietary supplement delive red by a tea pre p a ration because
b rewing times are likely to be dissimilar. Most botanical pro d u c t s
do not have an established “dose” used for a particular effect.
D i f f e rent manufacturers may produce similar pro d u c t
formulations with widely variable amounts of “a c t i ve” ingre d i e n t s .
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Contamination is an issue for botanical agents. Products that
a re collected from wild sources have the potential of being tainted
by radioactivity or heavy metals. T h e re is also the possibility that
e x t raneous matter, such as “poisonous plants,” may grow aro u n d
and be harvested with the desired botanical. Both wild and
c u l t i vated botanicals may have pesticide re s i d u e s . Ad d i t i o n a l l y ,
m i c robial and parasitic infestation may be pre s e n t .

D e velopment of standards for botanicals is fundamentally
complex, as evidenced by the aforementioned re a s o n s . T h e re are
also difficulties in designating assay methods that are feasible for
the producers of botanical products to conduct without pro h i b i t i ve
c o s t . It is not unusual for compounds extracted from plant
s o u rces to be extremely volatile, literally disappearing before
analysis can be performed.

Developing Information Monographs

A lthough some herbal remedies have been used for
h u n d re d s — e ven thousands—of years, scientific evidence

re g a rding these products’ safety and efficacy may be ra re or
n o n e x i s t e n t . Most information about botanicals in the United
States chronicles historical use, anecdotal writing, and case re p o r t s .
T h e re are few randomized, controlled clinical trials for botanicals
in the U.S. medical litera t u re at the present time. Those that do
exist are often of limited utility because of inadequate sample size
or insufficient treatment time. The level of evidence must be
c o n s i d e red when claims about the properties of botanicals used as
dietary supplements are eva l u a t e d .

The USP advisory panels and ad hoc committees review and
assess the available data supporting a particular indication for a
botanical substance. An evidence table is constructed as a
summary of clinical trials. In addition to published clinical studies,
support in peer-re v i e wed litera t u re and expert opinions are
c o n s i d e re d . Because American experience with botanical
p roducts is limited, international sources and re f e rences are
consulted and appra i s e d . The wide variety of clinical, chemical,
and historical litera t u re along with differing professional opinions
must be balanced to reach consensus. USP information
m o n o g raphs must be supported by science. The USP Committee
of Revision and its expert advisory panels are charged with
making the final decision on the information published in each
botanical monogra p h .

“USP” vs. “NF” 

To date, USP has published seve ral botanical standard s
m o n o g ra p h s . These monographs include specifications for

identity, strength, quality, purity, packaging, and labeling and
appear in the National Fo r m u l a ry. Nine monographs we re
published in the Ninth Supplement to the USP 23 – NF 18 

(see Figure 1). The difference between “USP” and “NF”
recognition is distinguished by the criteria for admission into the
compendia. Standards found in the “USP” designate that the
article has an FDA-approved or USP-accepted use. O t h e r w i s e ,
an article may be included in the “NF” if it has been widely
used for a significant time and does not demonstrate any
significant safety risk. The first few authoritative information
m o n o g raphs for botanicals have also been completed. T h e s e
m o n o g raphs include information on the chemistry,
pharmacology, precautions, potential risks, possible intera c t i o n s ,
and toxicity of the botanical.

M o re information about the standards and the information
m o n o g raphs will be published in upcoming USP Quality Re v i e w s.

Herbal and plant-derived products have been used thro u g h o u t
h i s t o r y. In general, botanical products used as dietary

supplements have a good safety pro f i l e . These “n a t u ral” pro d u c t s ,
h o we ver, do contain biologically active components. By
d e veloping unbiased standards and authoritative information for
botanicals used as dietary supplements, the USP is trying to
bridge the information void created by current regulations and
market forc e s .

C u r rently over 50 reports concerning botanical products have
been reported to the Drug Product Problem Reporting Pro g ra m
( DPPR ) . The scope of these problems range from efficacy
concerns to serious adverse re a c t i o n s . Health care pro f e s s i o n a l s
should remember to ask patients and consumers specifically about
botanical product use. Often patients do not mention them when
asked about current medications. The use of botanicals as dietary
supplements is very popular. As the United States’ experience
with these products becomes better established, it is important to
collect and share information that is learned to ensure public
health and safety. Product safety concerns or possible adve r s e
reactions should be re p o r t e d . Practitioners are encouraged to
report problems with botanical products to the USP.
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To report product quality problems or to receive further information, call the USP Practitioners’ Reporting NetworkSM at 800-487-7776. For your convenience
the DPPR reporting form is also available on-line at www.usp.org
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Botanical Monographs Currently Appearing in the National Form u l a ry
Published in the Ninth Supplement to the USP 23–NF 18

• F e v e rf e w

• P o w d e red Feverf e w

• Ginger

• Ginkgo

• Oriental Ginseng

• Powdered Oriental Ginseng

• St. John’s Wort

• P o w d e red St. John’s Wort

• Saw Palmetto
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