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LABORATORY CLASS. Topic: «Determination of Identity and Quality of MPM.»

THE THEORETICAL PART. 

DETERMINATION OF IDENTITY AND QUALITY OF MEDICINAL PLANT MATERIALS ACCORDING TO THE STANDARDS
A batch of the medicinal plant material is a quantity of crude drugs with the weight not less than 50 kg of the same official name, uniformed according to all characters, which have one document of quality. Each unit is examined for detection of damage and accordance of packing and labeling with requirements of the pharmacopoeial monograph. 

For verification of accordance of quality of the medicinal plant raw material to requirements of the pharmacopoeial monograph an excerption from different parts of not damaged packages is to be taken. In the case of damaged packages each unit is opened. 

General advice on sampling

The reliability of any conclusions drawn from the analysis of a sample will depend upon how well the sample represents the whole batch. General recommendations for sampling of pharmaceutical materials in connection with the quality control are provided in the State Pharmacopoeia of Ukraine and report of the WHO Expert Committee on Specifications for Pharmaceutical Preparations. Because of the specific characteristics of the medicinal plant raw material, in particular their lack of homogeneity, the special handling procedures are required in relation to sampling. The following procedures should be observed when selecting and preparing an average sample from a batch of the material.

Sampling of the Material in Bulk

Inspect each container or packaging unit for conformity with pharmacopoeial monographs or other requirements regarding packaging and labeling. Check the condition of the package and note any defects that may affect the quality or stability of the contents (physical damage, moisture, etc.). Sample damaged containers individually. If the initial inspection indicates that the batch is uniform, take samples as follows. When a batch consists of five containers or packaging units, take a sample from each one. From a batch of 6-50 units, take a sample of five units. In the case of batches of over 50 units, sample 10%, rounding up the number of units to the nearest multiple of ten. For example, a batch of 51 units would be sampled as for 60, i.e. take samples from six packages. After opening, inspect the contents of the units selected for sampling for: 

- organoleptic characteristics (color, texture and odor);

- presentation of the material (raw, cut, crushed, compressed);

- the presence of admixtures, foreign matter (sand, glass particles, dirt), mould, or signs of decay;

- the presence of insects;

- the presence of the packaging material originating from poor or degraded containers.

From each container or package selected, take three original samples taking care to avoid fragmentation. Samples should be taken from the top, middle and bottom of the container. In the case of sacks and packages, three samples should be taken by hand, the first from a depth of not less than 10 cm from the top and the second and third ones from the middle and bottom after cutting into the side of the package. Samples of seeds should be withdrawn with a grain probe. 

The material in boxes should first be sampled from the upper layer; then approximately half of the contents should be removed and the second sample taken. Finally, after further removal of the material, another sample should be taken from the bottom. Samples should be as uniform as possible in mass. Three original samples should then be combined into a pooled sample, which should be mixed carefully.

The average sample is obtained by quartering. Form the pooled sample, adequately mixed, into an even and square-shaped heap, and divide it diagonally into four equal parts. Take two diagonally opposite parts and mix carefully. 
Repeat the process as necessary until the required quantity, to within ±10%, is obtained (100-200 g for flowers and up to 10 kg for certain roots). Any remaining material should be returned to the batch. Using the same quartering procedure, divide the average sample into four final samples taking care that each portion is representative of the bulk material. The final samples are tested for the following characteristics:

- degree of fragmentation (sieve test);

- identity and level of impurities;

- moisture and ash content;

- level of active ingredients, where possible.

A portion of each final sample should be retained to serve as a reference material, which may also be used for re-test purposes, if necessary.

Sampling of the Material in Retail Packages

From each wholesale container (boxes, cartons, etc.) selected for sampling take at random two consumer packages. From small batches (1-5 boxes) take ten consumer packages. Prepare the pooled sample by mixing the contents of the selected consumer packages and proceed as described above to obtain the final sample.






Figure 22.1. Sampling of the batch
Determination of Foreign Matter

The medicinal plant raw materials should be entirely free from visible signs of contamination by moulds or insects, and other animal contamination, including animal excreta. No abnormal odour, discoloration, slime or signs of deterioration should be detected. It is seldom possible to obtain the marketed plant materials that are entirely free from some form of innocuous foreign matter. However, no poisonous, dangerous or otherwise harmful foreign matter or residue should be allowed. During storage, products should be kept in a clean and hygienic place, so that no contamination occurs. Special care should be taken to avoid formation of moulds since they may produce aflatoxins. Macroscopic examination can conveniently be employed for determining the

presence of foreign matter in the whole or cut plant raw materials. However, microscopy is indispensable for powdered materials. Any soil, stones, sand, dust and other foreign inorganic matter must be removed before the medicinal plant raw material is cut or ground for testing. 

Foreign matter is material consisting of any or all of the following: 

· parts of the medicinal plant raw material or materials other than those named with the limits specified for the plant material concerned;

· any organism, part or product of an organism, other than that named in the specification and description of the plant material concerned;

· mineral admixtures not adhering to the medicinal plant raw material, such as soil, stones, sand, and dust.

Sample Size

It is difficult to prepare a pooled sample of foreign matter since most of it adheres to the medicinal plant raw material, which is intrinsically non-uniform. Special procedures requiring considerable practice are, therefore, necessary. The problem is especially difficult when the samples of the unbroken crude medicinal plant material selected are small; they should be sufficiently large to be representative. The following quantities constitute a sample, unless otherwise specified in the test procedure for the plant material concerned.

Plant Material Sample Size
	roots, rhizomes and bark
	500 g

	leaves, flowers, seeds and fruit
	250 g

	cut medicinal plant raw material
(average weight of each fragment less than 0.5 g)
	50g




Macroscopic and microscopic examination
The medicinal plant raw material is categorized according to sensory, macroscopic and microscopic characteristics. An examination to determine these characteristics is the first step towards determing the identity and the degree of purity of this material, and should be carried out before any further tests are undertaken.

Wherever possible, authentic specimens of the material in question and samples of pharmacopoeial quality should be available to serve as a reference.

Visual inspection provides the simplest and quickest means by which to determine identity, purity and, possibly, quality. If a sample is found to be significantly different, in terms of color, consistency, odor or taste, from the specifications, it is considered as not meeting the requirements. However, judgement must be exercised when considering odor and tasteowing to variability in assessment from person to person or by the same person at  different times.

Macroscopic identity of themedicinal plant raw material is based on shape, size, color, surface characteristics, texture, fracture characteristics and appearance of the cut surface. However, since these characteristics are judged subjectively and substitutes or adulterants may closely resemble the genuine material, it is often necessary to substantiate the findings by microscopy and/or physicochemical analysis.

Microscopic inspection of the medicinal plant raw material is indispensable for 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 association with other analytical methods it can frequently supply invaluable supporting evidence.

Comparison with a reference material will often reveal characteristics that are not described in the requirements which might otherwise have been attributed to foreign matter, rather than normal constituents.

Any additional useful information for preparation or analysis should also be included in the test procedures for the individual plant raw material, for example, determination of vein-islets and the palisade ratio.

Determination of ash

The ash remaining following ignition of the medicinal plant raw material is determined by three different methods which measure total ash, acid-insoluble ash and water-soluble ash.

The total ash method is designed to measure the total amount of the material remaining after ignition. This includes both "physiological ash", which is derived from the plant tissue itself, and "nonphysiological" ash, which is the residue of the extraneous matter (e.g. sand and soil) adhering to the plant surface.

Acid-insoluble ash is the residue obtained after boiling the total ash with dilute hydrochloric acid, and igniting the remaining insoluble matter. This measures the amount of silica present, especially as sand and siliceous earth.

Water-soluble ash is the difference in weight between the total ash and the residue after treatment of the total ash with water.

Determination of extractable matter

This method determines the amount of active constituents extracted with solvents from the given amount of the medicinal plant raw material. It is employed, for materials for which as yet no suitable chemical or biological assay exists.
Determination of water and volatile matter

An excess of water in the medicinal plant raw material will encourage the microbial growth, the presence of fungi or insects, and deterioration following hydrolysis. Limits for the water content should therefore be set for each given plant material. This is especially important for materials that absorb moisture easily or are deteriorated quickly in the presence of water.

The azeotropic method gives a direct measurement of the water present in the material being examined. When the sample is distilled together with an immiscible solvent, such as toluene R or xylene R, water present in the sample is absorbed by the solvent. Water and the solvent are distilled together and separated in the receiving tube when cooling. If the solvent is anhydrous, water may remain absorbed in it leading to false results. It is therefore advisable to saturate the solvent with water before use.

The test for loss on drying determines both water and volatile matter. Drying can be carried out either by heating to 100-105 °C or in a desiccator over phosphorus pentoxide R under atmospheric or reduced pressure at room temperature for a specified period of time. The desiccation method is especially useful for materials that melt to a sticky mass at elevated temperatures.

Determination of arsenic and heavy metals

Contamination of the medicinal plant raw material with arsenic and heavy metals can be attributed to many causes, including environmental pollution and traces of pesticides.

Limit test for arsenic

The amount of arsenic in the medicinal plant raw material is estimated by matching the depth of color with that of a standard stain.

Determination of microorganisms

The medicinal plant raw material normally contains a great number of bacteria and moulds, often originating in soil. While a large range of bacteria and fungi form the naturally occurring microflora of herbs, aerobic spore-forming bacteria frequently predominate. Current practices of harvesting, handling and production may cause additional contamination and microbial growth. The determination of Escherichia coli and moulds may indicate the quality of production and harvesting practices.

Methods for decontamination are restricted. For example, the use of ethylene oxide has been forbidden within countries of the European Union. Treatment with ionizing irradiation is also forbidden or requires a special registration procedure in some countries.

In addition, the presence of aflatoxins in the plant material can be hazardous to health if absorbed even in very small amounts. They should therefore be determined after using a suitable purification procedure.

The conditions of the test for microbial contamination are designed to minimize accidental contamination of the material being examined; the precautions taken must not adversely affect any microorganisms that can be revealed.
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