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Herbal Drugs - Definition

Herbal drugs are mainly whole, fragmented, or cut plants, parts 
of plants, algae, fungi or lichen, in an unprocessed state, 
usually in dried form but sometimes fresh. Certain exudates 
that have not been subjected to a specific treatment are also 
considered to be herbal drugs. Herbal drugs are precisely 
defined by the botanical scientific name according to the 
binominal system (genus, species, variety and author).
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Example:

Ginkgo biloba L.

Plant is considered

Herbal Drug,

not standardised

extract!

http://en.wikipedia.org/wiki/File:Ginkgo_Biloba_Leaves_-_Black_Background.jpg


Herbal Drugs - Production

Herbal drugs are obtained from cultivated or wild plants. 
Suitable collection, cultivation, harvesting, drying, 
fragmentation and storage conditions are essential to 
guarantee the quality of herbal drugs.

Herbal drugs are, as far as possible, free from impurities 
such as soil, dust, dirt and other contaminants such as 
fungal, insect and other animal contaminations. They are 
not rotten.

If a decontaminating treatment has been used, it is 
necessary to demonstrate that the constituents of the plant 
are not affected and that no harmful residues remain. The 
use of ethylene oxide is prohibited for the decontamination 
of herbal drugs.
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Herbal Drugs - Production

         Cultivated Echinacea                        Wild Echinacea

           Echinacea purpurea L.                    Echinacea purpurea 
L.
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Herbal Drugs - Production

          Cultivation                                         Harvesting

               Storage                                               
Fragmentation

          Drying

QUALITY 
GUARANTEED

Dr. Fabio Boylan, D.Sc.



Herbal Drugs - Production

Industrial Production of Herbal Drugs
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http://www.youtube.com/watch?v=Pmyn6trPpjo


Herbal Drugs - Identification

Herbal drugs are identified using their macroscopic and microscopic descriptions 
and any further tests that may be required (for example, thin-layer chromatography).
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Herbal Drugs - Identification

Macroscopic identity of medicinal plants is based on shape, size, colour, 
surface characteristics, texture, fracture characteristics and appearance of 
the cut surface.

However, since these characteristics are judged subjectively and substitute 
and adulterants may clearly resemble the genuine material, it is often 
necessary to substantiate the findings by microscopic and/or phytochemical 
analysis.

Microscopic inspection of medicinal plant materials is indispensable for the 
identification of broken or powdered materials, the specimen may have to 
be treated with chemical reagents. An examination by microscopy alone 
cannot always provide complete identification, though when used in 
conjunction with other analytical methods it can frequently supply invaluable 
support evidence. 
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Herbal Drugs - Identification

Thin Layer Chromatography

Separation of Plant Constituents 

from a medicinal Plant

Separation of Plant Constituents 
from a medicinal Plant. Compounds 

shown under UV Light.
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Herbal Drugs - Identification

Pharmacopoeial Tests:

 Foreign Matter  

 Loss of Drying

 Water

 Pesticides

 Microbial Contamination

 Total Ash

 Ash Insoluble in Hydrochloric Acid      
                               

 Extractable Matter

 Swelling Index  

 Bitterness Value

 Heavy Metals

 Aflatoxins

 Radioactive Contamination          
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Herbal Drugs - Identification
Pharmacopoeial Tests:

 Foreign Matter  - Carry out a test for foreign matter, unless otherwise 
prescribed or justified and authorised. The content of foreign matter is not more 
than 2 per cent m/m, unless otherwise prescribed or justified and authorised. A 
specific appropriate test may apply to herbal drugs liable to be adulterated.

Herbal drugs should be free from moulds, insects and other animal contamination.

1) Foreign organs: matter coming from the 
source plant but not defined as the drug,

2) Foreign elements: matter not coming from the 
source plant and either of vegetable or 
mineral origin. 
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http://www.garsion.com/wp-content/uploads/2008/04/palay_anise.jpg


Herbal Drugs - Identification
Pharmacopoeial Tests:

  
 Loss of Drying - Carry out a test for loss on drying, unless otherwise prescribed or justified and 
authorised. Loss on drying is the loss of mass expressed as per cent m/m.
Method. Place the prescribed quantity of the substance to be examined in a weighing bottle 
previously dried under the conditions prescribed for the substance to be examined. Dry the 
substance to constant mass or for the prescribed time by one of the following procedures. 
Where the drying temperature is indicated by a single value rather than a range, drying is 
carried out at the prescribed temperature ± 2 °C. Follow one of these methods:

a) “in a desiccator”
b) “in vacuo”
c) “in vacuo within a specified 
temperature range”
d) “in an oven within a 
specified temperature range”
e) “under high vacuum”
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Herbal Drugs - Identification
Pharmacopoeial Tests:

 Water - A determination of water may be carried out instead of a test for loss on drying for 
herbal drugs with a high essential-oil content.

Introduce 200 ml of toluene and about 2 ml of water into the dry flask. 
Distil for 2 h, then allow to cool for about 30 min and read the water 
volume to the nearest 0.05 ml. Place in the flask a quantity of the 
substance, weighed with an accuracy of 1 per cent, expected to give 
about 2 ml to 3 ml of water. Add a few pieces of porous material and heat 
the flask gently for 15 min. When the toluene begins to boil, distil at the 
rate of about two drops per second until most of the water has distilled 
over, then increase the rate of distillation to about four drops per second. 
When the water has all distilled over, rinse the inside of the condenser 
tube with toluene. Continue the distillation for 5 min, remove the heat, 
allow the receiving tube to cool to room temperature and dislodge any 
droplets of water which adhere to the walls of the receiving tube. When 
the water and toluene have completely separated, read the volume of 
water and calculate the content present in the substance as millilitre per 
kilogram, using the formula: 1000(n2-n1)/m.
m = the mass in grams of the substance to be examined,n1 = the number 
of millilitres of water obtained in the first distillation,n2 = the total number 
of millilitres of water obtained in the 2 distillations.
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Herbal Drugs - Identification
Pharmacopoeial Tests:

Pesticides - Herbal drugs comply with the requirements for pesticide residues. 
The requirements take into account the nature of the plant, where necessary the 
preparation in which the plant might be used, and where available the knowledge of 
the complete record of treatment of the batch of the plant. 

For the purposes of the Pharmacopoeia, a pesticide is any substance or mixture of 
substances intended for preventing, destroying or controlling any pest, unwanted 
species of plants or animals causing harm during or otherwise interfering with the 
production, processing, storage, transport or marketing of herbal drugs. The item 
includes substances intended for use as growth-regulators, defoliants or desiccants 
and any substance applied to crops, either before or after harvest, to protect the 
commodity from deterioration during storage and transport. Pesticide residues can 
be present and are controlled in herbal drugs and herbal drug preparations. 

Usually the limits for pesticides are in a range varying from 0.01 to 50 mg/kg with 
almost all known pesticides within the limit of 0.01-3 mg/kg.
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Herbal Drugs - Identification
Pharmacopoeial Tests:

Pesticides -
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Herbal Drugs - Identification
Pharmacopoeial Tests:
 Microbial Contamination - Recommendations on the microbiological quality of herbal 
medicinal products consisting solely of one or more herbal drugs are given in the text 
Microbiological quality of herbal medicinal products for oral use. Where necessary, herbal 
drugs comply with other tests.  

Special Ph. Eur. provision for oral dosage forms 
containing raw materials of natural (animal, 
vegetal or mineral) origin for which 
antimicrobial pretreatment is not feasible and 
for which the competent authority accepts 
TAMC of the raw material exceeding 103 CFU 
per gram or per millilitre

104 102

Not more than 102 CFU of bile-tolerant gram-negative 
bacteria (1 g or 1 ml)

Absence of Salmonella (10 g or 10 ml)
Absence of Escherichia coli (1 g or 1 ml)
Absence of Staphylococcus aureus (1 g or 1 ml)

Special Ph. Eur. provision for herbal medicinal 
products consisting solely of one or more 
herbal drugs (whole, reduced or powdered):

     

—  herbal medicinal products to which boiling water is 
added before use 107 105 Not more than 102 CFU of Escherichia coli (see Appendix) 

(1 g or 1 ml)

       

—  herbal medicinal products to which boiling water is 
not added before use

105 104 Not more than 103 CFU of bile-tolerant gram-negative 
bacteria (1 g or 1 ml)

     
Absence of Escherichia coli (1 g or 1 ml)
Absence of Salmonella (10 g or 10 ml)
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Herbal Drugs - Identification
Pharmacopoeial Tests:
 Microbial Contamination -

Avaliação da contaminação microbiana em 
drogas vegetais 

 
Evaluation of microbiological contamination of 

crude herbal drugs

Rev. Bras. Cienc. Farm. vol.41 no.4,  Sao 
Paulo Oct./Dec. 2005 
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Herbal Drugs - Identification

Pharmacopoeial Tests:

Total Ash - Heat a silica or platinum crucible to redness for 30 min, allow to cool in 
a desiccator and weigh. Unless otherwise prescribed, evenly distribute 1.00 g of the 
substance or the powdered herbal drug to be examined in the crucible. Dry at 100 °C 
to 105 °C for 1 h and ignite to constant mass in a muffle furnace at 600 °C ± 25 °C, 
allowing the crucible to cool in a desiccator after each ignition. Flames should not be 
produced at any time during the procedure. If after prolonged ignition the ash still 
contains black particles, take up with hot water, filter through an ashless filter paper 
and ignite the residue and the filter paper. Combine the filtrate with the ash, carefully 
evaporate to dryness and ignite to constant mass.

  Ash Insoluble in Hydrochloric Acid  -  Ash insoluble in hydrochloric acid is the 
residue obtained after extracting the sulphated or total ash with hydrochloric acid, 
calculated with reference to 100 g of drug.
To the crucible containing the residue from the determination of sulphated or total 
ash, add 15 ml of water and 10 ml of hydrochloric acid, cover with a watch-glass, boil 
the mixture gently for 10 min and allow to cool. Filter through an ashless filter, wash 
the residue with hot water until the filtrate is neutral, dry, ignite to dull redness, allow 
to cool in a desiccator and weigh. Reheat until the difference between 2 consecutive 
weighings is not more than 1 mg.                    Dr. Fabio Boylan, D.Sc.



Herbal Drugs - Identification
Pharmacopoeial Tests:

 Extractable Matter -  This method determines the amount of active constituents 
extracted with solvents from a given amount of medicinal plant material. It is 
employed for materials for which as yet no suitable chemical or biological assay 
exists. There are two methods of extraction:

1- Hot Extraction

2- Cold Maceration
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Herbal Drugs - Identification

Pharmacopoeial Tests:

 Swelling Index  - The swelling index is the volume in millilitres occupied by 1 gram 
of a drug, including any adhering mucilage, after it has swollen in an aqueous liquid 
for 4 h.
In a 25 ml ground-glass stoppered cylinder graduated over a height of 125 ± 5 mm 
in 0.5 ml divisions, place 1.0 g of the drug, whole or of the degree of comminution 
prescribed in the monograph. Unless otherwise prescribed, moisten the drug with 
1.0 ml of alcohol, add 25 ml of water and close the cylinder. Shake vigorously every 
10 min for 1 h. Allow to stand for 3 h. At 90 min after the beginning of the test, 
release any large volumes of liquid retained in the layer of the drug and any particles 
of the drug floating at the surface of the liquid by rotating the cylinder about a vertical 
axis. Measure the volume occupied by the drug, including any adhering mucilage. 
Carry out 3 tests at the same time.

The swelling index is given by the mean of the 3 tests.
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Herbal Drugs - Identification

Pharmacopoeial Tests:

 Bitterness value - The bitterness value is the reciprocal of the dilution of a 
compound, a liquid or an extract that still has a bitter taste. It is determined by 
comparison with quinine hydrochloride, the bitterness value of which is set at 
200 000. A taste panel comprising at least 6 persons is recommended. The mouth 
must be rinsed with water before tasting. Very subjective, needs a panel of people to 
taste the several dilutions made according to the Pharmacopoeia.

Quinine content = 83ppm
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Herbal Drugs - Identification

Pharmacopoeial Tests:

 Heavy Metals - The risk of contamination of herbal drugs by heavy metals must 
be considered. If an individual monograph does not prescribe a test for heavy metals 
or specific elements, such a test or tests may be required if justified.

Contamination of medicinal plant materials with arsenic and heavy metals (eg. 
Cadmium and Lead) are generally attributed to environmental pollutions. 
Contamination of these heavy metals in medicinal plants should be avoided and it 
should remain within the prescribed specifications when this is said.

Simultaneous detection of Cadmium and Lead in 
Medicinal Plants by Anodic Stripping 

Voltammograms for the determination of Cd and Pb in the 
reference material R1 employing: (a) wet digestion—HNO3/H2O2; 
(b) dryashing in a muffle furnace. Experimental conditions: 
Supporting electrolyte, 0.8 mol L−1 HCl; td, 180 s; tr, 15s; E, 
−50mV and Ed, −730mV; ν, 5mVs−1.
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Herbal Drugs - Identification

Pharmacopoeial Tests:
 Aflatoxins - Where necessary, limits for aflatoxins may be required. Aflatoxins are 
naturally occurring mycotoxins produced mainly by Aspergillus flavus and Aspergillus 
parasiticus. These fungi are common and widespread in nature and are most often 
found when certain grains are grown under conditions of stress such as drought. The 
mould occurs in soil, decaying vegetation, hay, and grains undergoing microbial 
spoilage, and invades all types of organic substrates whenever and wherever the 
conditions are favourable for its growth. Favourable conditions include high moisture 
content and high temperature. At least 13 different types of aflatoxin are produced in 
nature and most of these are known to be highly toxic and carcinogenic. Aflatoxin B1 
is considered the most toxic. Herbal drugs that are subject to contamination by 
aflatoxins are tested by a validated method.
Unless otherwise indicated in the monograph, herbal drugs contain not more than 
2 µg/kg of aflatoxin B1. 
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Herbal Drugs - Identification

Pharmacopoeial Tests:

 Radioactive Contamination - In some specific circumstances, the risk of 
radioactive contamination is to be considered.

Dangerous contamination may be 
the consequence of a nuclear 
accident. The amount of exposure to 
radiation depends on the intake of 
radionuclides and other variables 
such as age, metabolic kinetics and 
weight of the individual. Someone 
need at least 20 kg of medicinal 
plant/year in a maximal level of 
radioactive contamination, with the 
more dangerous radionuclide to 
develop any problem. Therefore, no 
limits for radioactive contamination 
are proposed.
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Herbal Drugs -Assay

Pharmacopoeial Assays:

Unless otherwise prescribed or justified and authorised, herbal drugs are assayed by 
an appropriate method, following the monographs.

Herbal Drugs - Storage

Protected from light.
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Herbal Drugs Preparations - Definition

Herbal drug preparations are obtained by subjecting herbal 
drugs to treatments such as extraction, distillation, 
expression, fractionation, purification, concentration or 
fermentation. These include comminuted or powdered herbal 
drugs, tinctures, extracts, essential oils, expressed juices and 
processed exudates. 

Herbal teas comply with the monograph on Herbal teas.

Instant herbal teas consist of powder or granules of one or 
more herbal drug preparation(s) intended for the preparation 
of an oral solution immediately before use. 
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Herbal Drugs for Homeopathic
 Preparations - Definition

Herbal drugs for homoeopathic preparations are mainly whole, 
fragmented or cut, plants, parts of plants including algae, fungi 
or lichens in an unprocessed state, usually in fresh form. The 
state, fresh or dried, in which the drug is used, is defined in the 
individual monograph of the European Pharmacopoeia or, in 
the absence, in the individual monograph of a national 
Pharmacopoeia. In the absence of such a monograph, the 
state in which the herbal drug is used has to be defined. 
Certain exudates that have not been subjected to a specific 
treatment are also considered to be herbal drugs for 
homoeopathic preparations. Herbal drugs for homoeopathic 
preparations are precisely defined by the botanical scientific 
name of the source species according to the binomial system 
(genus, species, variety and author). 

Dr. Fabio Boylan, D.Sc.


	Slide 1
	Herbal Drugs - Definition
	Herbal Drugs - Production
	Slide 4
	Slide 5
	Slide 6
	Herbal Drugs - Identification
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Herbal Drugs -Assay
	Herbal Drugs Preparations - Definition
	Herbal Drugs for Homeopathic Preparations - Definition

