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A b s t r a c t
The medicinal plants are important source for pharmaceutical manufacturing. Medicinal plants 
& herbal medicines account for a significant percentage of the pharmaceutical market. As the 
side effects of Synthetic 
are prepared from herbs. The herbal medicines however, suffer from lack of standardization 
parameters. The main limitation is the lack of standardization of raw materials, of processing 
m
quality control. It is necessary to introduce measures on the regulation of herbal medicines to 
ensure quality, safety, efficacy of herbal medicines by using modern
suitable standards & GMP.
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Introduction 

The traditional medicine is widely used for various human ailments. 
The usage of herbal medicine could be even traced right from the 
beginning of mankind. Man tried to know about the plants around 
him to satisfy his basic needs such as food, shelter and clothing. All 
plants in this planet are important because of its medicinal qualities. 
Traditional system of medicines has become significantly more 
popular all over the globe because of the effective and curative 
nature for chronic disease with less toxicity. Herbal medicines are 
not a simple task since many factors influence the biological 
efficacy and reproducible therapeutic effect [1, 2].
Standardization of herbal formulations is essential in order to 
assess of quality drugs, based on the concentration of their active 
principles, physical, chemical, phyto-chemical, standardization, and 
In-vitro, In-vivo parameters. The quality assessment of herbal 
formulations is of paramount importance in order to justify their 
acceptability in modern system of medicine [3]. One of the major 
problems faced by the herbal industry is the unavailability of rigid 
quality control profiles for herbal materials and their formulations 
[4]. The task of lying down standard for quality control of herbal 
crude drug and their formulation involves biological e
particular disease area, chemical profiling of the material and lying 
down specification for the finished product. Therefore, in case of 
herbal drugs and product, the word “standardization” should 
encompass entire field of study from cultivation of medicinal plant 
to its clinical application. Plant material and herbal remedies 
derived from them represent substantial portion of global market 
and in this respect internationally recognized guidelines for their 
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Standardization of herbal formulations is essential in order to 
assess of quality drugs, based on the concentration of their active 

chemical, standardization, and 
vivo parameters. The quality assessment of herbal 

formulations is of paramount importance in order to justify their 
acceptability in modern system of medicine [3]. One of the major 

blems faced by the herbal industry is the unavailability of rigid 
quality control profiles for herbal materials and their formulations 

The task of lying down standard for quality control of herbal 
crude drug and their formulation involves biological evaluation for 
particular disease area, chemical profiling of the material and lying 
down specification for the finished product. Therefore, in case of 
herbal drugs and product, the word “standardization” should 

ion of medicinal plant 
to its clinical application. Plant material and herbal remedies 
derived from them represent substantial portion of global market 
and in this respect internationally recognized guidelines for their 

quality control are necessary. WHO h
ensure quality control of medicinal plant products by using modern 
technique and by applying suitable parameters and standards. In 
order to overcome certain inevitable shortcoming of the 
Pharmacopoeial monograph other quality cont
be explored. 
 

Standardization of Herbal Medicines 
 
Generally, all medicines, whether they are synthetic or of plant 
origin, should fulfill the basic requirements of being safe and 
effective [5,6]. The term “herbal drugs” denotes plants or plant parts 
that have been converted into phytopharmaceuticals by me
simple processes involving harvesting, drying, and storage [7]. 
Hence they are capable of variation. This variability is also caused 
by differences in growth, geographical location, and time of 
harvesting.  
Standardization of herbal medicines is the
set of standards or inherent characteristics, constant parameters, 
definitive qualitative and quantitative values that carry an 
assurance of quality, efficacy, safety and reproducibility. It is the 
process of developing and agreei
Specific standards are worked out by experimentation and 
observations, which would lead to the process of prescribing a set 
of characteristics exhibited by the particular herbal medicine. 
Hence standardization is a tool in the 
Several problems not applicable to synthetic drugs often influence 
the quality of herbal drugs. For instance: 
1. Herbal drugs are usually mixtures of many constituents. 
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Standardization of herbal medicines is the process of prescribing a 
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definitive qualitative and quantitative values that carry an 
assurance of quality, efficacy, safety and reproducibility. It is the 
process of developing and agreeing upon technical standards. 
Specific standards are worked out by experimentation and 
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2. The active principle(s) is (are), in most cases unknown.  
3. Selective analytical methods or reference compounds may not 
be available commercially.  
4. Plant materials are chemically and naturally variable.  
5. Chemo-varieties and chemo cultivars exist.  
6. The source and quality of the raw material are variable.  
The methods of harvesting, drying, storage, transportation, and 
processing (for example, mode of extraction and polarity of the 
extracting solvent, instability of constituents, etc.) also affect herbal 
quality. At present no official standards are available for herbal 
preparations. Those manufacturers, who are currently doing some 
testing for their formulations, have their own parameters, many of 
which are very preliminary in nature. Presently it is very difficult to 
identify the presences of all the ingredients as claimed in a 
formulation. Hence the first important task is to evolve such 
parameter by which the presence of the entire ingredient can be 
identified, various chromatographic and spectrophotometric 
methods and evaluation of physicochemical properties can be tried 
to evolve pattern for identifying the presence of different ingredient. 
Wherever possible these methods can be applied for quantitative 
estimation of bioactive group of compounds like alkaloids, 
flavonoids, polyphenolic components or estimation of particular 
compound [8]. 
 

Need of standardization 
 
Modern system of medicine is based on sound experimental data, 
toxicity studies and human clinical studies. 
But, Pharmacopoeial standards on raw material / finished products 
are not available. 
cGMP for herbal industry  are not well defined nor the barest 
minimum standards of  medicinal plant products are maintained or 
regulated. 
The lack of quality standards has resulted in mild to serious 
adverse effects ranging from hepato toxicity to death. Hence, 
herbal ingredients require tools for determining identity, purity and 
quality and tools have to be technically sufficient, rapid and cost 
effective with GMP equirements. 
World health organization has set specific guidelines for the 
assaesment of safety, efficacy and quality of herbal medicines. 
Standarization of herbal drug is not an easy task as numerous 
factors influence the bioefficacy, reproducible therapeutic effect. In 
order to obtain quality oriented herbal product care should be taken 
right from the proper identification of plants, season, area of 
collection, their extraction and purification and rationalizing the 
combination in case of polyherbal drugs [9]. 
 

Standardization and quality control of herbal crude 
drugs – Processes and procedures 
 
According to WHO [10,11], standardization and quality control of 
herbals is the process involved in the physicochemical evaluation 

of crude drug covering aspects, such as selection and handling of 
crude material, safety, efficacy and stability assessment of finished 
product, documentation of safety and risk based on experience, 
provision of product information to consumer and product 
promotion. Authentication- Each and every step has to be 
authenticated, area of the collection, parts of the plant collection, 
the regional situation, as phytomorphology botanical identity, 
microscopic and histological analysis(characteristic features of cell 
walls, cell contents, starch grains, calcium oxalate crystals, hairs, 
fibers, vessels etc.) Several studies of the histological parameters 
are list of palisade ratio, vein islet number, vein termination, 
stomatal number, stomatal index, trichomes, stomata, quantitative 
microscopy, taxonomic identity, foreign matter. Loss on drying, 
swelling index, foaming index, ash values and extractive values, 
Chromatographic and spectroscopic evaluation, Determination of 
heavy metals, pesticide residues, Microbial contamination, 
Radioactive contamination. The parameter stability of herbal 
formulations that includes pharmacognostic parameters, physico-
chemical parameters, phyto-chemical parameters, microbiological 
assay and chromatographic analysis: 

 
Pharmacognostic evaluation 
 
 It includes color, odor, taste, texture, size, shape, microscopical 
characters, and histological parameters. 
 
Physico-chemical parameters 
 
 It includes foreign matter, total ash, acid-insoluble ash, swelling 
and foaming index, assay, successive extractive values, moisture 
content, viscosity, PH, Disintegration time, friability, hardness, flow 
capacity, flocculation, sedimentation, alcohol content. 

 
Chemical parameters 
 
 It includes limit tests, chemical tests etc. 

 
Chromatographic and spectroscopic analysis 
 
It includes TLC, HPLC, HPTLC, GC, UV, IR, FT-IR, AAS, LC-MS, 
GC-MS, fluorimetry etc. 

 
Microbiological parameters 
 
It includes the full content of viable, total mould count, total 
coliforms count. Limiters can be used as a quantitative tool or semi-
quantitative to determine and control the amount of impurities, such 
as reagents used in the extraction of various herbs, impurities ships 
directly from the manufacturing and solvents etc [12, 13]. 
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Current Regulations for Standardization of Herbal Drugs 
 
 Several pharmacopoeias like Pharmacopoeia Committee, Chinese 
Herbal Pharmacopoeia, United States Herbal Pharmacopoeia, 
British Herbal Pharmacopoeia, British Herbal Compendium, and 
Japanese Standards for Herbal Medicine and the Ayurvedic 
Pharmacopoeia of India (API). Lay down monograph for herbs and 
herbal products to maintain their quality in their respective nations. 
Government of India too has brought out Ayurvedic Pharmacopoeia 
of India, which recommends basic quality parameters for eighty 
common Ayurvedic herbal drugs. 
World Health Organization (WHO) encourages, recommends and 
promotes traditional/herbal remedies in national healthcare 
programmes because these drugs are easily available at low cost, 
safe and people have faith in them. The WHO assembly in number 
of resolutions has emphasized the need to ensure quality control of 
medicinal plant products by using modern techniques and applying 
suitable standard [14, 15]. 
 

WHO Guidelines for Quality Standardized Herbal 
formulations 
 
 1) Quality control of crude drugs material, plant preparations and 
finished products.  
2) Stability assessment and shelf life.  
3) Safety assessment; documentation of safety based on 
experience or toxicological studies.  

4) Assessment of efficacy by ethnomedical informations and 
biological activity evaluations.  
 
The bioactive extract should be standardized on the basis of active 
principles or major compounds along with the chromatographic 
fingerprints (TLC, HPTLC, HPLC, and GC).  
 

Quality Control of Herbal Drugs  
 
Quality control for efficacy and safety of herbal products is of 
paramount importance. Quality can be defined as the status of a 
drug that is determined by identity, purity, content, and other 
chemical, physical, or biological properties, or by the manufacturing 
processes. Quality control is a term that refers to processes 
involved in maintaining the quality and validity of a manufactured 
product. The term “herbal drugs” denotes plants or plant parts that 
have been converted into phytopharmaceuticals by means of 
simple processes involving harvesting, drying, and storage [16]. 
Hence they are capable of variation. This variability is also caused 
by differences in growth, geographical location, and time of 
harvesting. A practical addition to the definition is also to include 
other crude products derived from plants, which no longer show 
any organic structure, such as essential oils, fatty oils, resins, and 
gums. Derived or isolated compounds (e.g. strychnine from 

strychnous nux-vomica) or mixtures of compounds (e.g. abrin from 
Abrus precatorius).  
In general, quality control is based on three important 
pharmacopeial definitions: 
Identity- it should have one herb  

·Purity – it should not have any contaminant other than herb  

Content or assay-the active constituents should be within the 
defined limits.  
It is obvious that the content is the most difficult one to assess, 
since in most herbal drugs the active constituents are unknown. 
Sometimes markers can be used which are, by definition, 
chemically defined constituents that are of interest for control 
purposes, independent of whether they have any therapeutic 
activity or not [17].  
Identity can be achieved by macro and microscopical examinations. 
Voucher specimens are reliable reference sources. Outbreaks of 
diseases among plants may result in changes to the physical 
appearance of the plant and lead to incorrect identification [18, 19]. 
At times an incorrect botanical quality with respect to the labeling 
can be a problem.  
Purity is closely linked with safe use of drugs and deals with factors 
such as ash values, contaminants (e.g. foreign matter in the form of 
other herbs), and heavy metals. However, due to the application of 
improved analytical methods, modern purity evaluation also 
includes microbial contamination, aflatoxins, radioactivity, and 
pesticide residues. Analytical methods such as photometric 
analysis, Thin layer chromatography (TLC), High performance 
liquid chromatography (HPLC), High performance thin layer 
chromatography (HPTLC), and Gas chromatography (GC) can be 
employed in order to establish the constant composition of herbal 
preparations.  
Content or assay is the most difficult area of quality control to 
perform, since in most herbal drugs the active constituents are 
unknown. Sometimes markers can be used. In all other cases, 
where no active constituents or marker can be defined for the 
herbal drug, the percentage extractable matter with a solvent may 
be used as a form of assay, an approach often seen in 
pharmacopeia [20, 21].  
A special form of assay is the determination of essential oils by 
steam distillation. When active constituents (e.g. sennosides in 
senna) or markers (e.g. alkydamides in Echinacea) are known, a 
vast array of modern chemical analytical methods such as 
ultraviolet/visible spectroscopy(UV/VIS), TLC, HPLC, HPTLC, GC, 
mass spectrometry, or a combination of GC and MS(GC/MS), can 
be employed [22].  
 

Stability Assessment and Shelf Life  
 
The past decade has seen a significant increase in the use of 
herbal medicines. As a result of WHO promotion of traditional 
medicine, countries have been seeking the assistance of the 
organization in identifying safe and effective herbal medicines for 
use in national health care systems. It is recommended that in case 
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of a herbal medicinal product containing a natural product or a 
herbal drug preparation with constituents of known therapeutic 
activity, the variation in component during the proposed shelf-life 
should not exceed ± 5% of the initial assay value, unless justified to 
widen the range up to ±10 per cent or even higher. [23] 
Prolonged and apparently uneventful use of a substance usually 
offers testimony of its safety. In a few instances, however, 
investigation of the potential toxicity of naturally occurring 
substances widely used as ingredients in these preparations has 
revealed previously unsuspected potential for systematic toxicity, 
carcinogenicity and teratogenicity. Regulatory authorities need to 
be quickly and reliably informed of these findings. They should also 
have the authority to respond promptly to such alerts, either by 
withdrawing or varying the licences of registered products 
containing suspect substances, or by rescheduling the substances 
to limit their use to medical prescription.  

 
Assesement of quality 
  
All procedures should be in accordance with good manufacturing 
practices.  

 
Crude plant material  
 
The botanical definition, including genus, species and authority, 
description, part of the plant, active and characteristics constituents 
should be specified and, if possible content limits should be 
defined. Foreign matter, impurities and microbial content should be 
defined or limited. Voucher specimens, representing each lot of 
plant material processed, should be authenticated by a qualified 
botanist and should be stored for at least a 10-year period. A lot 
number should be assigned and this should appear on the product 
label.  

 
Plant preparations  
 
The manufacturing procedure should be described in detail. If other 
substances are added during manufacture in order to adjust the 
plant preparation to a certain level of active or characteristics 
constituents or for any other purpose, the added substances should 
be mentioned in the manufacturing procedures. A method for 
identification and, where possible, assay of the plant preparation 
should be added. If identification of an active principle is not 
possible, it should be sufficient to identify a characteristic 
substance or mixture of substances to ensure consistent quality of 
the preparation.  

 
Finished product  
 
The manufacturing procedure and formula, including the amount of 
excipients, should be described in detail. A finished product 

specification should be defined to ensure consistent quality of the 
product. The finished product should comply with general 
requirements for particular dosage forms.  

 
Stability  
 
The physical and chemical stability of the product in the container 
in which it is to be marketed should be tested under defined 
storage conditions and the shelf-life should be established.  

 
Safety assessment 
 
 Herbal medicines are generally regarded as safe based on their 
long-standing use in various cultures. However, there are case 
reports of serious adverse events after administration of herbal 
products. In a lot of cases, the toxicity has been traced to 
contaminants and adulteration. However, some of the plants used 
in herbal medicines can also be highly toxic. As a whole, herbal 
medicines can have a risk of adverse effects and drug-drug and 
drug-food interactions if not properly assessed.  
Assessment of the safety of herbal products, therefore, is the first 
priority in herbal research.  
These are various approaches to the evaluation of safety of herbal 
medicines. The toxic effects of herbal preparation may be attributed 
mainly to the following: Inherent toxicity of plant constituents and 
ingredients and Manufacturing malpractice and contamination.  
Evaluation of the toxic effects of plant constituents of herbal 
formulation requires detailed phyto-chemical and pharmacological 
studies. It is, however, safe to assume that, based on human 
experiences in various cultures, the use of toxic plant ingredients 
has already been largely eliminated and recent reports of toxicity 
could largely ne due to misidentification and overdosing of certain 
constituents [24].  

 
Assessment of toxicity  
 
Toxicity investigation will also be required because the analysis 
alone is unlikely to reveal the contributions to toxicity itself. In 
assessing toxicity of an herbal medicine, the dose chosen is very 
important [25].  
Toxicity assessment involves one or more of the following 
techniques- In vivo techniques, in vitro techniques, cell line 
techniques, micro- array and other modern technique 
Standardization techniques to adequately model toxicity.  

 
Assessment of efficacy  
 
Herbal medicines are inherently different from conventional 
pharmacological treatments, but presently there is no way to 
assess their efficacy other than by currently used conventional 
clinical trial methodologies, in which efficacy is conventionally 
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assessed by clinical, laboratory, or diagnostic outcomes: Clinical 
outcomes include parameters such as improved morbidity, reduced 
pain or discomfort, improved appetite and weight gain, reduction of 
blood pressure, reduction of tumor size or extent, and improved 
quality of life. Laboratory /other diagnostic outcomes include 
parameters such as reduction of blood glucose, improvement of 
hemoglobin status, reduction of opacity as measured by 
radiological or imaging techniques, and improvement in 
electrocardiogram (ECG) findings.  
Implementation of a standardized approach for the herbal 
practitioners and collection of the prospective data necessarily 
creates an interventional design which, if planned properly, may 
closely resemble single-blind randomized trials. Even if it differs 
from double-blind randomized trials in the degree of rigor, the 
design may be the optimum, both biologically and economically, for 
rapid evaluation of herbal products. Standardization, however, may 
sometimes be incompatible with the existing legislative framework 
and caution is needed regarding the ethical implications of such 
studies. 

 
Contaminants of Herbal Ingredients  
 
Herbal ingredients of high quality should be free from insects, 
animal matter and excreta. It is usually not possible to remove 
completely all contaminants, hence specifications should be set in 
order to limit them:  
Ash values: Incineration of a herbal ingredient produces ash which 
constitutes inorganic matter. Treatment of the ash with hydrochloric 
acid results in acid-insoluble ash which consists mainly of silica and 
may be used to act as a measure of soil present. Limits may be set 
for ash and acid-insoluble ash of herbal ingredients.  
Foreign organic matter: It is not possible to collect a herbal 
ingredient without small amounts of related parts of plant or other 
plants. Standards should be set in order to limit the percentage of 
such unwanted plant contaminants.  
Microbial contamination: Aerobic bacteria and fungi are normally 
present in plant material and may increase due to faulty growing, 
harvesting, storage or processing. Herbal ingredients, particularly 
those with high starch content, may be prone to increased microbial 
growth. Pathogenic organisms including Enterobacter, 
Enterococcus, Clostridium, Pseudomonas, Shigella and 
Streptococcus have been shown to contaminate herbal ingredients. 
It is essential that limits be set for microbial contamination and the 
European Pharmacopoeia now gives non-mandatory guidance on 
acceptable limits [26].  
Pesticides: Herbal ingredients, particularly those grown as 
cultivated crops, may be contaminated by DDT 
(dichlorodiphenyltrichloroethane) or other chlorinated 
hydrocarbons, organophosphates, carbamates or polychlorinated 
biphenyls. Limit tests are necessary for acceptable levels of 
pesticide contamination of herbal ingredients. The European 

Pharmacopoeia includes details of test methods together with 
mandatory limits for 34 potential pesticide residues.   
Fumigants: Ethylene oxide, methyl bromide and phosphine have 
been used to control pests which contaminate herbal ingredients. 
The use of ethylene oxide as a fumigant with herbal drugs is no 
longer permitted in Europe .  
Toxic metals: Lead, cadmium, mercury, thallium and arsenic have 
been shown to be contaminants of some Limit tests for such toxic 
metals are essential for herbal ingredients.  
Radioactive contamination: There are many sources of ionization 
radiation, including radionuclides, occurring in the environment. 
Hence, a certain degree of exposure is inevitable [27,28].  
Other contaminants: As standards increase for the quality of herbal 
ingredients it is possible that tests to limit other contaminants such 
as endotoxins and mycotoxins will be utilized to ensure high quality 
for medicinal purposes . 
 

Critical Factors Affecting the Quality Control of Herbal 
Drugs 
 
Microscopic Evaluation 
  
Quality control of herbal drugs has traditionally been based on the 
appearance and today microscopic evaluation is indispensable in 
the initial identification of herbs, as well as, in identifying small 
fragments of crude or powdered herbs, and detection of foreign 
matter and adulterants. A primary visual evaluation, which seldom 
needs more than a simple magnifying lens, can be used to ensure 
that the plant is of the required species, and that the right part of 
the plant is being used. At other times, microscopic analysis is 
needed to determine the correct species and/or that the correct part 
of the species is present. For instance, pollen morphology may be 
used in the case of flowers to identify the species, and the 
presence of certain microscopic structures such as leaf stomata 
can be used to identify the plant part used. Although this may seem 
obvious, it is of prime importance, especially when different parts of 
the same plant are to be used for different treatments. Stinging 
nettle (Urtica urens) is a classic example where the aerial parts are 
used to treat rheumatism, while the roots are applied for benign 
prostate hyperplasia [27].  

 
Foreign Matter  
 
Herbal drugs should be made from the stated part of the plant and 
be devoid of other parts of the same plant or other plants. They 
should be entirely free from moulds or insects, including excreta 
and visible contaminant such as sand and stones, poisonous and 
harmful foreign matter and chemical residues. Animal matters such 
as insects and “invisible” microbial contaminants, which can 
produce toxins, are also among the potential contaminants of 
herbal medicines. Macroscopic examination can easily be 
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employed to determine the presence of foreign matter, although, 
microscopy is indispensable in certain special cases (for example, 
starch deliberately added to “dilute” the plant material). 
Furthermore, when foreign matter consists, for example, of a 
chemical residue, TLC is often needed to detect the contaminants 
[27,20,22].  

 
Ash Content  
 
To determine ash content, the plant material is burnt and the 
residual ash is measured as total and acid-insoluble ash. Total ash 
is the measure of the total amount of material left after burning and 
includes ash derived from the part of the plant itself and acid-
insoluble ash. The latter is the residue obtained after boiling the 
total ash with dilute hydrochloric acid, and burning the remaining 
insoluble matter. The second procedure measures the amount of 
silica present, especially in the form of sand and siliceous earth 
[27].  

 
Heavy Metals  
 
Contamination by toxic metals can either be accidental or 
intentional. Contamination by heavy metals such as mercury, lead, 
copper, cadmium, and arsenic in herbal remedies can be attributed 
to many causes, including environmental pollution, and can pose 
clinically relevant dangers for the health of the user and should 
therefore be limited [28]. The potential intake of the toxic metal can 
be estimated on the basis of the level of its presence in the product 
and the recommended or estimated dosage of the product. This 
potential exposure can then be put into a toxicological perspective 
by comparison with the so-called Provisional Tolerable Weekly 
Intake values (PTWI) for toxic metals, which have been established 
by the Food and Agriculture Organization of the World Health 
Organization (FAO-WHO) [29]. A simple, straightforward 
determination of heavy metals can be found in many 
pharmacopoeias and is based on colour reactions with special 
reagents such as thioacetamide or diethyldithiocarbamate, and the 
amount present is estimated by comparison with a standard (WHO, 
1988a). Instrumental analyses have to be employed when the 
metals are present in trace quantities, in admixture, or when the 
analyses have to be quantitative. Generally, the main methods 
commonly used are atomic absorption spectrophotometry (AAS), 
inductively coupled plasma (ICP) and neutron activation analysis 
(NAA) [30].  
 

Microbial contaminants and aflatoxins  
 
Medicinal plants may be associated with a broad variety of 
microbial contaminants, represented by bacteria, fungi, and 
viruses. Inevitably, this microbiological background depends on 
several environmental factors and exerts an important impact on 
the overall quality of herbal products and preparations. Risk 

assessment of the microbial load of medicinal plants has therefore 
become an important subject in the establishment of modern 
Hazard Analysis and Critical Control Point (HACCP) schemes.  
Herbal drugs normally carry a number of bacteria and molds, often 
originating in the soil. Poor methods of harvesting, cleaning, drying, 
handling, and storage may also cause additional contamination, as 
may be the case with Escherichia coli or Salmonella spp. while a 
large range of bacteria and fungi are from naturally occurring 
microflora, aerobic spore-forming bacteria that frequently 
predominate. Laboratory procedures investigating microbial 
contaminations are laid down in the well-known pharmacopeias, as 
well as, in the WHO guidelines [20]. Limit values can also be found 
in the sources mentioned. Generally, a complete procedure 
consists of determining the total aerobic microbial count, the total 
fungal count, and the total Entero-bacteriaceae count, together with 
tests for the presence of Escherichia coli, Staphylococcus aureus, 
Shigella, and Pseudomonas aeruginosa and Salmonella sp. The 
European Pharmacopoeia also specifies that E. coli and 
Salmonella spp. should be absent from herbal preparations. 

 
Radioactive contamination 
  
Dangerous contamination, however, may be the consequence of a 
nuclear accident. The WHO, in close cooperation with several other 
international organizations, has developed guidelines in the event 
of a wide spread contamination by radionuclides resulting from 
major nuclear accidents. These publications emphasize that the 
health risk, in general, due to radioactive contamination from 
naturally occurring radio nuclides is not a real concern, but those 
arising from major nuclear accidents such as the nuclear accident 
in Chernobyl and Fukushima may be serious and depend on the 
specific radionuclide, the level of contamination, and the quantity of 
the contaminant consumed. Taking into account the quantity of 
herbal medicine normally consumed by an individual, is unlikely to 
be a health risk. Therefore, at present, no limits are proposed for 
radioactive contamination [27]. 

 
Validation  
 
The validation of herbal products is a major public health concern 
both in developed and resource-poor countries, where fakers 
selling adulterated herbal medicines are common. In this regard, 
there is no control by the government agencies, despite the 
existence of certain guidelines in some individual countries and 
those outlined by the WHO. If the herbal products are marketed as 
therapeutic agents, and irrespective of whether the products really 
have any positive effects to cure and reduce the severity of the 
disease, it is necessary to ensure scientific validation and periodic 
monitoring of the quality and efficacy by drug control 
administrators. It is feasible that the introduction of scientific 
validation would control the production of impure or adulterated 
herbal products and would eventually ensure their rational use. 
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This could also lead to the regulation of the industry so that only 
qualified physicians and health providers are allowed to prescribe 
the medication.  
Several of the principal pharmacopoeias contain monographs 
outlining standards for herbal drugs. The major advantage of an 
official monograph published in a pharmacopoeia is that standards 
are defined and available, and that the analytical procedures used 
are fully validated. This is of major importance, since validation can 
be a rather time-consuming process.  
By definition, validation is the process of proving that an analytical 
method is acceptable for its intended purpose for pharmaceutical 
methods. Guidelines from the United States Pharmacopeia (USPC, 
1994 to 2001), the International Conference on Harmonization 
(ICH), and the US Food and Drug Administration (FDA) provide a 
framework for performing such validations. Generally, validation 
investigations must include studies on specificity, linearity, 
accuracy, precision, range, detection, and quantitative limits, 
depending on whether the analytical method used is qualitative or 
quantitative [29]. Also, of utmost importance is the availability of 
standards. For macroscopic and microscopic procedures in general 
this means that reliable reference samples of the plant must be 
available. A defined botanical source (e.g. voucher specimens) will 
normally solve this problem. Standards for chromatographic 
procedures are less easy to obtain. Characteristic plant 
constituents, either active or markers, are seldom available 
commercially. Sometimes an LC-MS approach can be referred to 
as a mode of characterization. Going one step further, after 
isolation of such a compound, elucidations to prove its definite 
structure will not be easy. The method often employed is to use 
readily available compounds that behave similarly in the chosen 
chromatographic systems, and to calculate retention values and/or 
times towards these compounds as a standard. Qualitative 
chemical examination is designed to detect and isolate the active 
ingredients. TLC and HPLC are the main analytical techniques 
commonly used. In cases when active ingredients are not known or 
too complex, the quality of plant extracts can be assessed by a 
“fingerprint” chromatogram [29]. 

 
Labelling of herbal products  

The quality of consumer information about the product is as 
important as the finished herbal product. Warnings on the packet or 
label will help to reduce the risk of inappropriate uses and adverse 
reactions [30]. The primary source of information on herbal 
products is the product label. Currently, there is no organization or 
government body that certifies herb or a supplement as being 
labelled correctly. It has been found that herbal remedy labels often 
cannot be trusted to reveal what is in the container. Studies of 
herbal products have shown that consumers have less than a 50% 
chance of actually getting what is listed on the label, and published 
analyses of herbal supplements have found significant differences 
between what is listed on the label and what is in the bottle. The 
word “standardized” on a product label is no guarantee of higher 
product quality, since there is no legal definition of the word 
“standardized.” Consumers are often left on their own to decide 
what is safe and effective for them and the lack of consistent 
labelling on herbal products can be a source of consumer 
frustration. Certain information such as “the product has been 
manufactured according to Pharmacopoeia standards,” listing of 
active ingredients and amounts, directions such as serving quantity 
(dosage) and frequency of intake of the drug, must be in the label. 

 
Conclusion 
 
 India can emerge as the major country and play the lead role in 
production of standardized, therapeutically effective herbal 
formulation. India needs to explore the medicinally important 
plants. This can be achieved only if the herbal products are 
evaluated and analyzed using sophisticated modern techniques of 
standardization such as UV-visible, TLC, HPLC, HPTLC, GC-MS, 
spectrofluorimetric and other methods. The assurance of the 
safety and efficacy of a herbal drug requires monitoring of the 
quality of the product from collection through processing to the 
finished packaged product. It is recommended that various 
government agencies should follow a more universal approach to 
herbal quality by adopting the WHO guidelines and also 
developing monographs using the various quality parameters 
outlined above. This will strengthen the regulatory process and 
minimize quality breach. 
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