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Defining the Quality of Aloe vera: Accepting the Analytical Challenge 

U.S. Herbal Organizations 
Specifications and Monographs



…independent quality control requirements for producing herbal products need 
to be established to ensure that the highest degree of safety and effectiveness 
is achieved.

While herbal medicines are well integrated into the health care systems of 
many other nations, this is not the case in the U.S.  Authoritative information 
regarding proper use and manufacture of herbal medicines is lacking.

The Mission of the AHP is to promote the responsible use of herbal 
medicines and insure they are used with the highest degree of safety and 
efficacy as is achievable.

Our primary way to accomplish this is through the development of standards 
of identity, purity, and analysis for botanicals, as well as to critically review 
traditional and scientific data regarding their efficacy and safety.

AHP will disseminate these works through…monographs…including 
Western herbs most frequently used in the United States.

American Herbal Pharmacopoeia is a registered trademark and contains Copyrights

Presenter
Presentation Notes
There is no monograph for aloe on the AHP site.  In fact…there is no monograph for the majority of the aloe raw materials manufactured or sold in the U.S.



…ensuring herb identification and quality are the foundations of the herbal products 
industry.

Herbal Material Identification: References… Herbal Pharmacopoeia, Monographs, 
USP…establishing a reference program, key identifying factors

David Pasco, PhD proposed that the approach to standardizing 
botanical products by measuring bioactivity can be done in the same 
way as conventional pharmaceutical products such as insulin or 
cytokines. Examples given that demonstrated the usefulness of this 
approach included…Aloe polysaccharides from Aloe vera.

American Herbal Products Association, American Botanical Council and Herbalgram are Copyrighted materials

Herbal Gram Issue 71: Improving the Quality of Reporting 
Randomized Controlled Trials Evaluating Herbal Interventions: 
Implementing the CONSORT Statement

“Given that herbal medicinal products are widely used, vary greatly 
in content and quality, and are actively tested in randomized 
controlled trials (they) must clearly report the specifics of the 
intervention.

Mark Blumenthal…”that’s a great clinical study, but what the (heck) were they 
testing?”

Presenter
Presentation Notes
The ABC does have a good information on aloe in their Herbal Information Catalog.  Dr. Pasco is Research Professor, Research Institute Of Pharmaceutical Sciences and Professor, Department of Pharmacognosy at the University of Mississippi. CONSORT is an acronym for “consolidated standards of reporting trials” provides guidelines for authors of clinical trials and editors of medical journals to help ensure complete reporting of controlled clinical trials. 
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Guidelines for Medicinal Herbs 
Specifications



European Medicines Agency

AHP: Authoritative information regarding proper use and manufacture of 
herbal medicines is lacking.

30 March 2006
CPMP/QWP/2820/00 Rev 1
EMEA/CVMP/815/00 Rev 1

Guideline on Specifications:

Test Procedures and Acceptance Criteria for Herbal Substances, Herbal 
Preparations and Herbal Medicinal Products/Traditional Herbal Medicinal Products

• In the case of herbal medicinal products, specifications are generally applied to the 
herbal substance, to the herbal preparation and the herbal medicinal product.  

• Specifications are primarily intended to define the quality of the herbal 
substance/preparation and herbal medicinal product rather than to establish full 
characterization, and should focus on those characteristics found to be useful  in 
ensuring the safety and efficacy of the herbal substance/preparation and herbal 
medicinal product.

Presenter
Presentation Notes
Specifications of an herb is the substance of a monograph.



European Medicines Agency

Macroscopical/microscopical characterization

Includes features which distinguish the herbal substance from potential adulterants 
and substitutes.

Phytochemical characterization

Analytical data on constituents including constituents with known therapeutic activity 
as well as compounds suitable as active markers or analytical markers.  Includes 
chromatographic fingerprinting.
Impurities

Impurities can be classified as: arising from starting materials and containers – 
impurities arising from the manufacturing process – Contaminants such as heavy 
metals, pesticides, mycotoxins, fumigants as well as microbial contamination – 
Degradation products in the context of toxicologically relevant impurities and – 
Residual solvents.
Other Criteria (not elaborated)

Biological variation – Design and development considerations – Pharmacopoeial 
tests and acceptance criteria – Periodic/skip testing – Release versus shelf-life 
acceptance criteria – In-process tests – Alternative procedures



European Medicines Agency

Evolving technologies

New analytical technology, and modifications to existing technology, are 
continuously being developed.  Such technologies should be used when they are 
considered to offer additional assurance of quality, or are otherwise justifiable.

Reference standard

A reference standard, or reference material, is a substance prepared for use as the 
standard in an assay, identification, or purity test.  In the case of herbal medicinal 
products, the reference standard may be a botanical sample of the herbal 
substance…e.g. a constituent with know therapeutic activity, an active marker or an 
analytical marker or a known impurity.

Definition of specifications

A specification is defined as a list of tests, references to analytical or biological 
procedures, and appropriate acceptance criteria, which are numerical limits, ranges, 
or other criteria for the tests described. It establishes the set of criteria to which a 
herbal substance, herbal preparation and herbal medicinal product should conform 
to be considered acceptable for its intended use.



Aloe vera

Aloe vera Monographs & 
Specifications

Accepting the analytical challenge



Aloe vera

Monographs… “The drug aloe”
• USP: Aloe is the dried latex of the leaves of Aloe barbadensis Miller (not more than 4% 
ash)

• WHO: Aloe is the dried juice of the leaves of Aloe vera (L.) Burm. F. or of A. ferox Mill. 
And its hybrids with A. africana Mill. And A. spicata Baker (Liliaceae) – General 
appearance: The dried juice occurs in dark chocolate-brown usually opaque masses… 
Organoleptic properties: Odour, characteristic and disagreeable; taste, somewhat sour, 
nauseating and very bitter. (Total ash not more than 2%)*[continued]

• EP & BP: Barbados aloes consists of the concentrated and dried juice of the leaves of 
Aloe barbadensis Miller.  It contains not less than 28.0 percent of hydroxyanthracene 
derivatives, expressed as barbaloin and calculated with reference to the dried drug. (Total 
ash not more than 2%)

• EMA: Barbados aloes consists of the concentrated and dried juice of the leaves of Aloe 
barbadensis Miller.  It contains not less tha 28.0 percent of hydroxyanthracene 
derivatives, expressed as barbaloin and calculated with reference to the dried drug. (Total 
ash not more than 2%)

AHP will disseminate these works through…monographs…including Western 
herbs most frequently used in the United States.

Presenter
Presentation Notes
These are the Pharmacopoeia monographs for the drug aloe.  With one exception they are for identification of the drug aloe without specifying that, are inconsistent with geographical variations and none of them have any relevance to the majority of the product sold to manufacturers of aloe products.  




Aloe vera
Monographs (other than on the Drug Aloe)
• WHO monograph on selected plants
Aloe vera Gel is the colorless mucilaginous gel obtained from the parenchymatous cells in 
the fresh leaves of Aloe vera (L.) Burm. F. (Liliaceae)

• Selected vernacular names
Aloe vera gel, aloe gel.

• Plant material of interest: liquid gel from the fresh leaf
Aloe Vera Gel is not to be confused with the juice, which is the bitter yellow exudate 
originating from the bundle sheath cells of the leaf.  The drug Aloe consists of the dried 
juice, as defined on page 33 (refers to monograph on previous slide).

• General identity test
To be established in accordance with national requirements

• Chemical assay

…Polysaccharide composition analysis by gas-liquid chromatography (ref. Hart LA et al. 
Planta Medica, 1989)

Presenter
Presentation Notes
WHO has extended monographs on selected plants




Aloe vera

Monographs
• Chemical assay

…Polysaccharide composition analysis by gas-liquid chromatography (ref. Hart LA et al. 
Planta Medica, 1989)

An anti-complementary polysaccharide with immunological adjuvant activity from 
the leaf parenchyma gel of Aloe vera.

t'Hart LA, van den Berg AJ, Kuis L, van Dijk H, Labadie RP. 

The aim of the study is to develop new substances with immunomodulatory activity. To this end, 
extracts from plants used in traditional medicine are used as starting material. This study deals with the 
mucilaginous leaf-gel of Aloe vera which is well reputed for its therapeutical effect on inflammatory- 
based disorders. The purification of an aqueous gel-extract guided by inhibition of complement activity 
in HPS is described. Using anion-exchange and gel permeation chromatography a highly active 
polysaccharide fraction was isolated, that is present in the gel in various chain lengths. The 
polysaccharides consist of several monosaccharides of which mannose is dominant. The inhibition is 
based on alternative pathway activation, resulting in consumption of C3. With respect to their biological 
activity the polysaccharides inhibit the opsonization of zymosan in HPS and display adjuvant activity on 
specific antibody production and the induction of delayed type hypersensitivity in mice.

Note: There are 122 additional papers published on Aloe polysaccharides

Presenter
Presentation Notes
These are the Pharmacopoeia monographs for Aloe vera and none of them have any relevance to the majority of the product sold to manufacturers of aloe products.  


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22t%27Hart+LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22van+den+Berg+AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kuis+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22van+Dijk+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Labadie+RP%22%5BAuthor%5D


Monographs
Aloe vera

EMA: Specifications for herbal substances
• Botanical characteristics of the plant

EMA: Specifications for herbal preparations
• Definition of the herbal preparation

• Constituents with known therapeutic activity or active or analytical markers

EMA: Specifications for herbal medicinal products
• Quality of the herbal substance and/or preparation

• Manufacturing process

• Profile and stability of the active constituents/formulation in packaging

• Safety and efficacy considerations

Presenter
Presentation Notes
Specifications for herbal substances i.e. Botanical characteristics of the plant are the only monographs at this time.  AHP has a format for submitting new monographs.



Aloe vera

Botanical characteristics of the plant
• All monographs contain elements inconsistent with geographical variations
• All Pharmacopoeias have guidelines for submitting new criteria

Definition of the herbal preparation
• All Pharmacopoeias have guidelines for submitting new monographs

Quality of the herbal substance and/or preparation
• Urgent need for definition and analytical support/methodology

Manufacturing process
• cGMPs final ruling by the FDA due…?

Profile and stability of the active constituents/formulation in packaging
• Urgent need for definition and analytical support/methodology

Safety and efficacy considerations
• Compilation and performance of authoritative toxicology 

Monographs

M. B. …”what the (heck) were they testing?”

Presenter
Presentation Notes
All urgent needs for analytical support/methodology lead back to updating existing and generation of new monographs



Aloe vera

Action Items 

1) Review and submit corrections to existing Aloe vera Pharmacopoeial monographs 
for the drug aloe (USP meeting in Oct. could have changes by 2010)

2) Establish primary constituents of processed aloe, known relative concentrations 
unique to the plant and of pharmacological relevance 

3) Analytical fingerprint established by comparative analyses of a variety of methods 
to determine which method is most appropriate for characterization of authentic 
material using a variety of commercial products to determine what is representative 
of the market (HPTLC, NMR, SEC)

4) Establish and validate quantitative analytical methods for the quantitation of 
compounds most correlated with pharmacological activity and qualitative markers 
by a minimum of two labs

5) Establish standards of purity such as total ash, acid-insoluble ash, loss of moisture 
on drying and allowable percentages of contaminants

6) Development of monographs and standardized/required specifications for studies

Monographs

Presenter
Presentation Notes
All urgent needs for analytical support/methodology lead back to updating existing and generation of new monographs
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Aloe vera

Analytical Methods

Presenter
Presentation Notes
All urgent needs for analytical support/methodology lead back to updating existing and generation of new monographs



Accepting the analytical challenge

Aloe vera

Primary Constituents of Processed Aloe
• Malic acid – Magnesium – Calcium – Solids – pH (Quantitative)

• Aloe polysaccharides (Qualitative)

Analytical fingerprint
• HPTLC – NMR – SEC – Combination – Other (not established)

Quantitative analytical methods for compounds most correlated with 
pharmacological activity
• Aloe Polysaccharides (NMR – SEC – Combination – Other)

Standards of purity
• Total ash – Acid-insoluble ash – LOD – Limits on contaminants (not established)

Note: There is a substantial body of work published on potential qualitative markers 
that has not been evaluated.
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• Aloe quality is best determined by identification of the presence of its quality markers: 
acetylated polysaccharide, malic acid, mannose, and α,β-D-glucose.  These compounds are  
detected by 1H-NMR.  The identification is direct and simple with pure Aloe vera materials.  
With formulated products, two preparations are usually required, one direct, the other with a 
polysaccharide-enriched fraction of the material (as achieved by ethanol precipitation and 
purification of the polysaccharide).  

• Finger printing…quantitative capabilities yet to be validated

Aloe vera
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Aloe vera

Accepting the analytical challenge

Organic Acids by UHPLC

Ultra High Pressure 
Chromatography 
(UHPLC)

• Malic acid

• Lactic acid

• Formic acid

• Citric acid

• Isocitrate (WLM)

There are many 
analytical methods with 
the potential to 
establish the quality, 
purity and efficacy of 
the medicinal herb aloe.



Aloe vera

Conclusions

• Review and revision of existing monographs for “the drug aloe” are needed

• Specifications and analytical methods for qualitative and quantitative 
markers as well as pharmacologically relevant constituents such as aloe 
polysaccharides need to be established

• Monograph(s) for the medicinal herb aloe are required to differentiate 
medicinal aloe from “the drug aloe”

• Aloe used in studies must be characterized by established specifications

• The IASC should spearhead these initiatives in collaboration with ABC, 
AHPA, AHP and other herbal organizations world wide



Aloe vera

Summary

• Existing aloe monographs (with one exception) are for “the drug aloe” 
creating confusion detrimental to the aloe industry and the approval of 
medicinal aloe in some products and some countries

• The medicinal herb Aloe vera must be characterized sufficiently to 
provide guidelines for quality clinical studies with reproducible results 
(CONSORT guidelines)

• Validation of analytical methodologies must be further developed to 
provide qualitative and quantitative evaluation of medicinal aloe

• The majority of published studies can not be used to support claims for 
Aloe vera due to the lack of authoritative work on the analytical 
characterization of aloe

• Adequate analytical methods exist to meet these goals
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