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The following factors are influencing of cultivation: 

1. Light: 

Light is the only external source of energy for the continuation of life of the plant. It influences 

photosynthesis, opening and closing of stomata, plant movements, seed germination, flowering 

and vegetative growth like tuber formation. Dry sunny weather increases the proportion of 

glycosides in digitalis and of alkaloids in belladonna. 

2. Temperature: 

Temperature is the major factor influencing the cultivation of the medicinal plant. The sudden 

decrease in temperature caused the formation of the ice crystals in intercellular spaces of the 

plant. As a result, water comes out of the cells and ultimately plants die due to drought and 

desiccation. The ice crystals also mechanical injury to the cells temperature stimulates the 

growth of seedlings. Water absorption decreases at low temperatures. The rate of photosynthesis 

is affected by change in temperature. The rate of respiration increases with increase in 

temperature. Examples; Cinchona- 58-73°F; Tea- 75-90°F and coffee- 55-70°F 

3. Atmosphere humidity: 

It is present in the form of water vapours. This is called atmospheric humidity. Clouds and fog 

are the visible forms of humidity. The major sources of water vapours in the atmosphere are 

evaporation of water from earth surface and transpiration from plants the major effect of 

humidity on plant life and climate. Evaporation of water, its condensation and precipitation 

depends upon relative humidity and humidity affects structure, form and transpiration in plants. 

4. Altitude: 

The altitude is the most important factor influencing of cultivation of medicinal plants. The 

increase the altitude, the temperature and atmospheric pressure decreases while the wind 

velocity, relative humidity and light intensity increases. 

Thus, as the climatic conditions change with height, they also produce change in the vegetation 

pattern. The bitter constituents of Gentiana lutea increase with altitude, whereas the alkaloids of 

Aconitum nacelles and lobelia inflate and oil content of thyme and peppermint decrease. 

Pyrethrum gives the best yield and Pyrethrum at high altitude. Examples: Tea- 9500-1500 

meters; cinnamon- 300-1000 meters and saffron- up to 1250 meters 

5. Rainfall: 

The rainfalls are most important factor influencing of cultivation of medicinal plants. The main 

source of water for the soil is rain water. Rainfall and snowfall have a large effect the climate 

condition. The water from rainfall flows into the rivers and lakes percolates into the soil to form 



ground water and remaining is evaporated. The minerals in the soil get dissolved in water and are 

then absorbed by plants. Water influences morphological and physiology of plant. Examples: 

continuous rain can lead to a loss of water- soluble substance from leaves and root by leaching; 

this is known to apply to some plants producing glycoside and alkaloids. 

6. Soil: 

Soil is defined as surface layer of the earth, formed by weathering of rocks. The soil is formed as 

a result of combined action of climate factors like plants and microorganisms. The soil should 

contain appropriate amounts of nutrients, organic matter and other elements to ensure optimal 

medicinal plant growth and quality. Optimal soil conditions, including soil type, drainage, 

moisture retention, fertility and pH, will be dictated by the selected medicinal plant species 

and/or target medicinal plant part. 

The soil made of five components: 
(i) Mineral matter. 

(ii) Soil air. 

(iii) Soil water. 

(iv) Organic matter or humus. 

(v) Soil organisms 

Plants depend on soil for nutrients, water supply and anchorage. Soil influences seed 

germination, capacity of plant to remain erect, form, vigour and woodiness of the stem, depth of 

root system, number of flowers on a plant, drought, frost, etc. 

Classification of soil particles: 

 
1. Clay 

2. Loamy. 

3. Silt loam 

4. Sandy loam 

5. Sandy soil. 

6. Calcareous soil. 

a. Clay soil: 
Clay particle are very small. These fit together very closely and therefore, leave very less pore 

space. These spaces get filled up with water very easily. Hence, the clay soil becomes quickly 

waterlogged. Such soil have practically no air, therefore, the plants growing in these soil are not 

able to absorb water. This soil known as physiologically dry soil clay soil is plastic and forms a 

colloid when moist. It cracks and shrinks when conditions are dry the soil rich in nutrient 

elements and therefore, acts as a negatively charged colloidal system. 

b. Sandy soil: 
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Sand particles are large sized. These leave large pore spaces which do not have capillary action 

and therefore, water is not retained by them. Most of the water is quickly drained off and reaches 

deep into the soil. As a result, roots spread and also reach a great depth. The sandy soil is poor in 

nutrient elements; it is less fertile and plants growing in this soil have less dry weight. 

c. Loam soil: 
The mixture of clay, silt and sand is known as loam. Loam is very useful for growth. It is fertile 

soil because it contains available nutrient elements in sufficient amounts. It has a high water 

retention capacity and appropriate amount of soil air is also present. The plants growing in loam 

are vigorous and have very high weight. 

d. Sandy loam: 
The amount of sand particles is more than other types of loam. 

Silt loam: 
Silt loam is considered to be the most fertile as it contains more amount of organic substances 

than others. 

7. Fertilizer: 

The fertilizers are two types: 
1. Biological origin fertilizer. 

2. Synthetic fertilizers 

3. Chemical fertilizer 

Biological origin fertilizer: 
Soil is generally poor in organic matter and nitrogen. The substances of biological origin used as 

fertilizer are thus selected if these could provide the elements required. These are two types: 

(i) Green manures: 
Manure is material, which are mixed with soil. These supply almost all the nutrients required by 

the crop plants. This results in the increase in crop productivity. 

Manures are three types: 

Farmyard manure: 
This is a mixture of cattle dung and remaining unused parts of straw and plants stalks fed to 

cattle. 

Composited manure: 
This consists of a mixture of rotted or decomposed and useless parts of plants and animals. 

Green manure: 
It is a herbaceous crop ploughed under and mixed with the soil while still green to enrich the 

soil. The plants used as green manure are often quick growing. These add both organic as well as 

nitrogen to the soil. It is also forms a protective soil cover that checks soil erosion and leaching. 

Thus, the crop yield increases by 30-50%. 

(ii) Bio-fertilizer: 



It can be defined as biologically active products or bacteria, algae and fungi which useful in 

bringing about soil nutrient enrichment. These mostly include nitrogen fixing microorganisms. 

Some of the Bio-fertilizer are as follows: 
(i) Legume- Rhizobium symbiosis 

(ii) Azolla- Anabaena symbiosis. 

(iii) Free- living bacteria. 

(iv) Loose association of nitrogen fixing bacteria. 

(v) Cyanobacteria (blue green algae). 

(vi) Mycorrhiza. 

1. Ectomycorrhizae. Increase the interface surface between plant root and soil. Mycorrhizae 

absorb and store nitrogen, phosphorous, potassium and calcium. 

2. Endomycorrhizae 

2. Chemical fertilizers: 

 

Plants are in need of 16 elements for its synthesis of various compounds. Some of them are 

known as primary nutrients – (a) Nitrogen (b) Phosphorous (c) Potassium.  

Calcium, Magnesium and  Sulpher are required in small quantities and hence they are called 

secondary nutrients.   

(ii) Micronutrients: (a) Iron (b) Magnese (c) Zinc (d) Boron (e) Copper (f) Molybdenum 

Carbon, oxygen, hydrogen and chorine are provided from water and air. 

Examples: 
Urea, Potash 

10. Polyploidy: 

Plants whose cells contain two sets of chromosomes, derived at fertilization from the union of 

one set from the pollen and one set from the egg cells, are described as diploids and denoted by 

―2n‖. The term polyploidy is applied to plants with more than two sets of chromosomes in the 

cells; when four sets are present the plants are described as tetraploids and denoted by ―4n‖. 

Tetraploidy is induced by treatment with colchicine, which inhibits spindle formation during cell 

division, so that the divided chromosomes are unable to separate and pass to the daughter cells. 

The two sets of chromosomes remain in one cell and this develops to give tetraploids plant. 

Treatment with colchicine may be applied in various ways, but all depend on the effects 

produced in the meristem. The seeds may be soaked in a dilute solution of colchicine, or the 

seedlings, the soil around the seedling or the young shoot treated with colchicine solution. Fertile 

seed and robust, healthy tetraploid plants were obtained, the tetraploid condition being indicated 

by the increased size of the pollen grains and stomata; chromosome counts in root-tip 

preparations confirm the tetraploid condition. 

The average increase in alkaloids content compared with diploid plants of Datura stromonium 

and Datura tatula was 68%, with a maximum increase of 211.6%. Similar results were obtained 

with Atropa belladonna and Hyoscyamus niger, the average increase in belladonna being 93%. 

Increased Alkaloidal content of tetraploids plants has been confirmed for Datura stromonium and 



Datura tatula. The diploid of Acorus calamus is 2.1% of volatile oil content but they are 

converted into tetraploid, they produce 6.8% of volatile oil contents. 

11. Mutation: 

Define: 
Sudden heritable change in the structure of a gene on chromosome or change the chromosome 

number. 

Type of mutations: 
1. Spontaneous and induced mutations. 

2. Recessive and dominant mutations. 

3. Somatic and germinal mutations. 

4. Forward, back and suppressor mutation. 

5. Chromosomal, genomic and point mutations. 

Mutations can be artificially produced by certain agents called mutagens or mutagenic agent. 

They are two types: 

a. Physical mutagens: 

(i) Ionizing radiations: 
X-rays, gamma radiation and cosmic rays. 

(ii) Non-ionizing radiation: 
U.V. radiation, 

b. Chemical mutagens: 

(iii) Alkylating and hydroxylating agents: 
Nitrogen and sulpher mustard; methyl and ethylsulphonate, ethylethane sulphonates. 

(iv) Nitrous acid: 

(v) Acridines: 
Acridines and proflavins. Ionizing radiation cause breaks in the chromosome. These cells then 

show abnormal cell divisions. If these include gametes, they may be abnormal and even die 

prematurely. Non-ionizing radiation like Ultra Violet rays are easily absorbed by purine and 

pyrimidines. The changed bases are known as photoproducts. U.V. rays cause two changes in 

pyrimidine to produce pyrimidine hydrate and pyrimidine dimmers. Thymine dimer is a major 

mutagenic effect of U.V. rays that disturbs DNA double helix and thus DNA replication. 

Example: 
Penicillin, as an antibiotic was first obtained from Penicillium. However, the yield was very poor 

and the preparation was commercially expensive. Since then mutants with higher yield of 

penicillin have been selected and produced. Penicillium chrysogenum used in the production of 

penicillin yielded about 100 units of penicillin per ml of culture medium. 

By single-spore isolation, strains were obtained which yielded up to 250 units per ml of medium, 

X-ray treatment of this strain gave mutants which produce 500 units per ml and ultraviolet 

mutants of latter gave strain which produced about 1000 unit per ml. Similarly improvements 



have been obtained with other antibiotic- producing organism. Mutant strains of Capsicum 

annum with increasing yields (20-60%) of capsaicin have been isolated from M3 and 

M4 generations originating from seed treated with sodium azide and ethyl methane sulphonate. 

12. Hybridization: 

It is mating or crossing of two genetically dissimilar plants having desired genes or genotypes 

and bringing them together into one individual called hybrid. The process through which hybrids 

are produced is called hybridization. 

Hybridization particularly between homozygous strains, which have been inbred for a number of 

generations, introduces a degree of heterozygosis with resultant hybrid vigour often manifest in 

the dimensions and other characteristic of the plants. A hybrid is an organism which results from 

crossing of two species or varieties differing at least in one set of characters. 

The following steps are involved in hybridization of plant: 

1. Choice of parents: 
The two parents to be selected, at least one should be as well adopted and proven variety in the 

area. The other variety should have the characters that are absent in the first chosen variety. 

2. Emasculation: 
Removal of stamens or anthers or killing the pollen grains of a flower without affecting the 

female reproductive organs is known as emasculation. Emasculation is essential in bisexual 

flowers. 

3. Bagging: 
Immediately after emasculation, the flowers or inflorescences are enclosed in bags of suitable 

sizes to prevent random cross-pollination. 

4. Pollination: 
In pollination, mature, fertile and viable pollens are placed on a receptive stigma. The procedure 

consists of collecting pollens from freshly dehisced anthers and dusting them on the stigmas of 

emasculated flowers. 

5. Raising F1 plants: 
Pollination is naturally followed by fertilization. It results in the formation of seeds. Mature 

seeds of F1 generation are harvested dried and stored these seeds are grown to produce F1hybrid. 

Hybrids of cinchona yield more amount of quinine. A hybrid developed by crossing Cinchona 

succirubra with Cinchona ledgering yields a bark, which contains 11.3% of alkaloids. The parent 

species produced 3.4% and 5.1% of alkaloids, respectively. 

Pyrethrum hybrids have been used for Pyrethrum production; these hybrids are produced either 

by crossing two clones assumed to be self- sterile or planting a number of desirable clones 

together and bulking the seed. The hybridization of plant to increase the Pyrethrin contents 

 

 



 

 

 

 

Evaluation of Crude Drugs 

INTRODUCTION 

Evaluation of a drug ensures the identity of a drug and determines the quality and purity of 

drugs. The main reasons behind the need for evaluation of crude drugs are biochemical variation 

in the drug, effect of treatment and storage of drugs, and the adulterations and substitutions. 

Improvements in analytical methods have definitely led to improvements in harvesting 

schedules, cultivation techniques, storage, activity, stability of active compounds, and product 

purity. All of these gains have resulted in tre-mendous improvements in the quality of herbal 

prepara-tions now available. 

Methods currently employed in evaluating herbs are organoleptic, microscopic, physical, 

chemical, and biological parameters. 

ORGANOLEPTIC EVALUATION 

  

  

Organoleptic evaluation means the study of drugs using organs of senses. It refers 

to the methods of analysis like colour, odour, taste, size, shape, and special 

features, such as: touch, texture, etc. Obviously, the initial sight of the plant or 

extract is so specific that it tends to identify itself. If this is not enough, perhaps the 

plant or extract has a characteristic odour or taste. Organoleptic analysis represents 

the simplest, yet the most human form of analysis. 

  

Talka gum, which is used as a substitute for acacia gum could be identified by its 

colour and form. Talka gum is usually broken and also some tears are brown in 

colour and other colourless, whereas acacia is white to yellow in colour. 

Mangosteen fruits are a substitute for bael fruits and can be identified by darker 

rind and the wedge-shaped radiate stigmas. Cuprea Bark (Remijia 
pedupiculata) differs in its morphological character with cinchona. Blood Root 

used as an adulterant for hydrastis is dark reddish-brown in colour, whereas 

hydrastis is yellow in colour. Rheum rhaponticum are much smaller than those of 

the Chinese rhubarb and are easily distinguished. 



Ginger and capsicum have pungent taste, whereas gentian and chirata have bitter 

taste. Morphological differentiation of leaves and pods of Indian senna and 

Alexandrian senna, sweet taste of liquorice, odours of umbelliferous fruits, disc-

shaped structure of nux vomica, conical shape of aconite, quills of cinnamon, etc. 

are few examples of this organoleptic evaluation. 
 

MICROSCOPICAL EVALUATION 

  

  

Microscopic evaluation is indispensable in the initial iden-tification of herbs, as 

well as in identifying small fragments of crude or powdered herbs, and in the 

detection of adulterants (e.g. insects, animal faeces, mold, fungi, etc.) as well as 

identifying the plant by characteristic tissue features. Every plant possesses a 

characteristic tissue structure, which can be demonstrated through study of tissue 

arrangement, cell walls, and configuration when properly mounted in stains, 

reagents, and media. Lignin stains red or pink with a drop of phloroglucinol and 

concentrated hydrochloric acid. Mucilage is stained pink with rhuthenium red, and 

N/50 iodine solution stains starch and hemicellulose blue. 

  

The characteristic features of cell walls, cell contents, starch grains, calcium 

oxalate crystals, trichomes, fibres, vessels, etc. have been studied in details. 

Surinam quassia is recognized by the absence of calcium oxalate and pres-ence of 

uniseriate medullary rays, crystal fibres, and wavy medullary rays of cascara bark, 

lignified trichomes, and plasmodesma in nux vomica. Stone cells are absent in the 

frangula bark, whereas they are present in cascara. Presence of pith in rhizomes 

and absence in roots, warty trichomes of senna, and presence or absence of crystals 

of aloin indicates different varieties of aloes, glandular trichomes of mint, etc. The 

powder of clove stalks contains sclereids and calcium oxalate crystals, but cloves 

do not contain these two. Rauwolfia micrantha, R. densiflora, and R. 
perokensis are found to serve as an adulterant for R. serpentine. The roots of 

these species can be  differentiated from R. serpentine by the presence of 

sclerenchyma in the above species which is absent in R. serpentine. 
  

The techniques like microscopic linear measurements, determination of leaf 

constants and quantitative microscopy are also used in this evaluation. 

  

Linear measurements include size of starch grains, length and width of fibres, 

trichomes, etc. The diameter of starch grains present in ipecacuanha assists in 

distinguishing its varieties. The diameter of starch grains in cassia bark 



distinguishes from cinnamon and detects senna stalk in powdered senna leaf. The 

size of the stomata in leaves of Barosma betulina distinguishes it from other 

species of Barosma. The diameter of phloem fibres aids the detection of cassia in 

cinnamon, and the width of the vessel helps to detect clove stalks in powdered 

cloves. Measurements of diameter for the identification of commercial starches and 

for the detection in them of foreign starch are few examples of linear 

measurements. 

  

Determination of leaf constants include: stomatal number, stomatal index, vein 

islet, vein termination number, and palisade ratios. 

 

Stomatal number is average number of stomata per sq. mm of epidermis of the 

leaf. 

  

Stomatal index: It is the percentage which the numbers of stomata form to the 

total number of epidermal cells, each stoma being counted as one cell. Stomatal 

index can be calculated by using the following formula: 

Stomatal Index (S.I.) =    S × 100/ (E + S)  

  

where, 

  

S = number of stomata per unit area and 

  

E = number of epidermal cells in the same unit area. 

  

Timmerman (1927) and Rowson (1943) were amongst the first few to investigate 

leaf drugs for stomatal number and stomatal index. 

  

Vein-islet number: It is defined as the number of vein islets per sq. mm of the leaf 

surface midway between the midrib and the margin. It is a constant for a given 

species of the plant and is used as a characteristic for the identification of the allied 

species. Levin in 1929 determined vein-islet numbers of several dicot leaves. 

  

Veinlet termination number: It is defined as the number of veinlet termination 

per sq. mm of the leaf surface midway between midrib and margin. A vein 

termination is the ultimate free termination of veinlet. Hall and Melville in 1951 

determined veinlet termination number of distinguishing between Indian and 

Alexandrian Senna. 

  



Palisade ratio: It is defined as the average number of palisade cells beneath each 

epidermal cell. Unlike vein-islet number for the determination of which an 

unbroken portion of the leaf is required, palisade ratio can be deter-mined with the 

powdered drug. The technique of palisade ratio determination was introduced by 

Zorning and Weiss (1925) in their studies on Compositae. 

  

One example is vein-islet number of Alexandrian senna is 25–29.5, whereas Indian 

senna is 19.5–22.5. Stomatal index of Alexandrian senna is 10–15, whereas that of 

Indian Senna is 14–20. 

  

Quantitative Microscopy (Lycopodium Spore Method) 

  

This is an important technique employed in identification of crude drug when 

chemical and physical methods are inapplicable. Using this, one can determine the 

proportions of the substances present by means of the microscope, using the 

Lycopodium spore method. 

  

The powdered drugs with well-defined particles which may be counted—for 

example, starch grains or single-layered cells or tissues—the area of which may be 

traced under suitable magnification or the objects of uniform thickness, and the 

length of which, can be measured under suitable magnification and actual area 

calculated are usually evaluated using this method. 

  

Adulterated starchy drugs can be determined by counting the number of starch 

grains per mg and calculating the amount from the known number of starch grains 

per mg of the pure starch or starchy material. 

  

Thus, if spent ginger is the adulterant, one knows that ginger contains 286,000 

starch grains per mg, and the amount used as an adulterant can be calculated by 

using this figure. The percentage purity of an authentic powdered ginger is 

calculated using the following equation: 

  
 

  

[ N × W × 94,000 × 100 ]/ [ S × M × P ] = % purity of drugs 

  

where, 

  

N = number of characteristic structures (e.g. starch grains) in 25 fields; 

  



W = weight in mg of lycopodium taken; 

  

S = number of lycopodium spores in the same 25 fields; 

  

M = weight in mg of the sample, calculated on basis of sample dried at 105°C; and 

  

P = 2,86,000 in case of ginger starch grains powder. 

  

If the material is one for which a constant is not available, it is necessary to 

determine one by a preliminary experiment. 
  

CHEMICAL EVALUATION 

  

  

The chemical evaluation includes qualitative chemical tests, quantitative chemical 

tests, chemical assays, and instrumen-tal analysis. The isolation, purification, and 

identification of active constituents are chemical methods of evaluation. 

Qualitative chemical tests include identification tests for various phytoconstituents 

like alkaloids, glycosides, tannins, etc. The procedures for the identification tests of 

various phytoconstituents are given under their respective chapters in the text, 

where it could be referred. Examples of identification of constituents are: copper 

acetate used in the detection of colophony present as an adulterant for resins, 

balsams, and waxes; Holphen‘s test for cottonseed oil and Baudouin‘s test for 

sesame oil in olive oil; the test with acetic and nitric acids for Gurjun balsam in 

copaiba; Van Urk‘s reagent for ergot; Vitali‘s morins reaction for tropane 

alkaloids; iodine for starch; murexide test for purine bases, etc. are examples of 

this evaluation. 

  

Quantitative chemical tests such as acid value (resins, balsams), saponification 

value (balsams), ester value (balsams, volatile oils), acetyl value (volatile oils), etc. 

are also useful in evaluation of a drug by means of chemical treatment. 

  

Chemical assays include assays for alkaloid, resin, volatile oil, glycoside, vitamins, 

or other constituent. Few examples are the assay of total alkaloid in belladonna 

herb, the total alkaloid and nonphenolic alkaloid in ipecacuanha, the alkaloid 

strychnine in nux vomica, the resin in jalap, and the vitamins in cod-liver oil. The 

results obtained can conclude the presence of inferior or exhausted drug and, by 

proving absence of the assayed constituent, it will suggest complete substitution of 

a worthless article. 



  

Instrumental analyses are used to analyse the chemical groups of phytoconstituents 

using chromatographic and spectroscopic methods. Chromatographic methods 

include paper chromatography, thin-layer chromatography, gas chromatography, 

high-performance liquid chromatography, and high-performance thin-layer 

chromatography. Spectroscopic methods include ultraviolet and visible 

spectroscopy, infrared spectroscopy, mass spectroscopy, and nuclear magnetic 

spectroscopy. 
 

PHYSICAL EVALUATION 

  

  

In crude plant evaluation, physical methods are often used to determine the 

solubility, specific gravity, optical rotation, viscosity, refractive index, melting 

point, water content, degree of fibre elasticity, and other physical characteristics of 

the herb material. 

  

Solubility 

  

Drugs specific behaviours towards solvents are taken into consideration. This is 

useful for the examination of many oils, oleoresins, etc. Few examples are the 

solubility of colophony in light petroleum, the solubility of balsam of Peru in 

solution of chloral hydrate, the solubility of castor oil in half its volume of light 

petroleum and the turbidity produced with two volumes of the solvent; the 

solubility of balsam of Peru in an equal volume of alcohol, 90%, and the 

production of a turbidity with a larger volume; castor oil is soluble only in three 

volumes of 90% alcohol, while the adulterated form it shows good solubility in 

alcohol. Alkaloidal bases are soluble in organic solvents and alkaloidal salts are 

soluble in polar solvents. 

  

Optical Rotation 

  

Anisotropic crystalline solids and samples containing an excess of one enantiomer 

of a chiral molecule can rotate the orientation of plane-polarized light. Such 

substances are said to be optically active, and this property is known as optical 

rotation. The enantiomer that rotates light to the right, or clockwise when viewing 

in the direction of light propagation, is called the dextrorotatory (d) or (+) 

enantiomer, and the enantiomer that rotates light to the left, or counterclockwise, is 

called the levorotatory (l) or ({) enantiomer. Few examples of drugs with this 



property are eucalyptus oil (0° to +10°), honey (+3° to {15°), Che-nopodium oil 

({30° to {80°), etc. 

  

Refractive Index 

  

Refractive index is defined as the property of a material that changes the speed of 

light, computed as the ratio of the speed of light in a vacuum to the speed of light 

through the material. When light travels at an angle between two different 

materials, their refractive indices determine the angle of transmission refraction of 

the light beam. In general, the refractive index varies based on the frequency of the 

light as well; thus, different colours of light travel at different speeds. High 

intensities can also change the refractive index. This could be used as a parameter 

in evaluating the herbal drugs; for example castor oil 1.4758 to 1.527, clove oil 

1.527 to 1.535, etc. 

  

Specific Gravity 

  

It is also known as relative density. The ratio of the mass of a solid or liquid to the 

mass of an equal volume of distilled water at 4°C (39°F) or of a gas to an equal 

volume of air or hydrogen under prescribed conditions of temperature and 

pressure. Some examples of specific gravity of drugs are cottonseed oil 0.88–0.93, 

coconut oil 0.925, castor oil 0.95, etc. 

  

Viscosity 

  

Viscosity is the resistance of a fluid to flow. This resistance acts against the motion 

of any solid object through the fluid and also against motion of the fluid itself past 

stationary obstacles. Viscosity of a liquid is constant at a given tempera-ture and is 

an index of its composition. Viscosity also acts internally on the fluid between 

slower- and faster-moving adjacent layers. Since it is constant at a given 

temperature, it is used as an evaluation parameter; for example, pyroxylin 

kinematic viscosity, 1100–2450 centistokes. 

  

Melting Point 

  

The melting point of a solid is the temperature at which it changes state from solid 

to liquid. Plant constituents have very sharp and constant melting points. As far as 

crude drugs are concerned, melting point range has been fixed due to mixed 

chemicals. The following drugs could be evaluated using this parameter; for 

example, beeswax 62–65°C, wool fat 34–44°C, agar melts at 85°C, etc. 



  

Moisture Content 

  

The moisture content of a drug will be responsible for decomposition of crude 

drugs either producing chemical change or microbial growth. So the moisture 

content of a drug should be determined and controlled. The moisture content is 

determined by heating a drug at 105°C in an oven to a constant weight. Following 

are the examples of two crude drugs with their moisture content limit: the moisture 

content of Digitalis and Ergot should not be more than 5% w/w and 8% w/w, 

respectively. 

  

Ultraviolet Light 

  

Certain drugs fluoresce when the cut surface or the powder is exposed to 

ultraviolet radiation, and it is useful in the identification of those drugs. Some 

pieces of rhapontic, Indian, and Chinese rhubarb are very difficult to distinguish, 

and it is very difficult in powdered form, but examination in ultraviolet light gives 

such marked differences in fluorescence that the varieties can be easily 

distinguished from each other. 

  

Ash Values 

  

The determination of ash is useful for detecting low-grade products, exhausted 

drugs, and excess of sandy or earthy matter. Different types of ash values are used 

in detection of crude drugs like, total ash, acid-insoluble ash, water-soluble ash, 

and sulphated ash. 

  

Total ash is useful in detecting the crude drugs that are mixed with various mineral 

substances like sand, soil, calcium oxalate, chalk powder, or other drugs with 

differ-ent inorganic contents to improve their appearance, as is done with nutmegs 

and ginger. The maximum temperature used for total ash should be not more than 

450°C because alkali chlorides that may be volatile in higher temperatures would 

be lost. 

  

Acid-insoluble ash means the ash insoluble in dilute hydrochloric acid. It is often 

of more value than the total ash. The majority of crude drugs contain calcium 

oxalate, and the quantity of calcium oxalate varies very frequently. So total ash of 

a crude drug vary within wide limits for specimens of genuine drug, for example, 

rhubarb, total ash range from 8 to 40%. In this case, the total ash is useless to 

detect earthy matter adherent to such a drug. So acid-insoluble ash would be 



preferable for rhubarb. The calcium oxide or carbonate, yielded by the incinerated 

oxalate, will be soluble in hydrochloric acid when the ash is treated with 

hydrochloric acid; the remaining ash is weighed, which is known as the acid-

insoluble ash. By this we can detect the presence of excessive earthy matter, which 

is likely to occur with roots and rhizomes and with leaves which are densely 

pubescent, like those of foxglove, clothed with abundant trichomes secreting resin, 

as in henbane, and tend to retain earth matter splashed on to them during heavy 

rainstorms. 

  

The water-soluble ash is used to detect the presence of material exhausted by 

water. Sulphated ash is done by addition of sulphuric acid in order to get sulphate 

salts, and the percentage ash is calculated with reference to the air-dried drug. The 

temperature used for this is above 600°C. The total ash and acid-insoluble ash 

values of Guduchi are not more than 16 and 3%, respectively. The total ash value 

and water-soluble ash values of ginger are 6 and 1.7%, respectively. 

  

Extractive Values 

  

The extracts obtained by exhausting crude drugs with different solvents are 

approximate measures of their chemical constituents. Various solvents are used 

according to the type of the constituents to be analysed. Water-soluble extractive is 

used for crude drugs containing water-soluble constituents like glycosides, tannins, 

mucilage, etc.; alcohol-soluble extractive is used for crude drugs containing 

tannins, glycosides, resins, etc.; and ether-soluble extractives are used for drugs 

containing volatile constituents and fats. 

  

Extractive Values of Some Crude Drugs 

  

 

  

Foreign Organic Matters 

  



The parts of the organ or organs other than those parts of drugs mentioned in the 

definition and description of the drug are known as foreign organic matters. They 

may be insect, moulds, earthy material, animal excreta, etc. Each and every 

vegetable drug has their own limits. Few examples of such limits are: garlic should 

not contain more than 2%, saffron should not contain more than 2%, satavari 

should not contain more than 1%, etc. 

BIOLOGICAL EVALUATION 

  

  

The plant or extract can then be evaluated by various biological methods to 

determine pharmacological activity, potency, and toxicity. The biological 

evaluation would serve better than the physical and chemical evaluation for drugs 

that could not be satisfactorily assayed by these last two methods. Moreover, this is 

an important method, the crude drugs are considered important only because of 

their biological effects and this evaluation would conclude the effect. These 

methods are considered to be less precise, more time-consuming and more 

expensive. Bioassays should be as simple as possible, and attempts should be made 

to have access to a large number of different tests so that many biological 

properties can be screened. The bioassay methods are of three types they are, toxic, 

symptomatic and tissue or organ methods. Different animals are used in toxic and 

symptomatic method and isolated organ or tissue is used in the third method. 

  

These assays are conducted by determining the amount of drug of known potency 

required to produce a definite effect on suitable test animals or organs under 

standard conditions. Reference standard are used in certain bioassay procedures to 

minimize errors. 

  

Toxicity studies are performed in suitable animal models to decide the lethal dose 

and effective dose of crude drags. Mice are used to test the effects of various 

vaccines. 

  

Oxytocic activity of vasopressin injection is tested on guinea pigs, and oxytocic 

injection is assayed on young domestic chickens by injecting into an exposed 

crural or brachial vein and noticing the changes in blood pressure. Pigeons are used 

to assay Digitalis glycosides by transfusing the drug through the alar vein to the 

blood stream and observing the lethal effects. Depressor activities and mydriatic 

effects of certain drugs are tested in cats and cat‘s eye, respectively. Anthelmintic 

drugs are evaluated on worms. 

  



The drugs that have an effect in eyes are assayed on rabbit‘s eyes. Dogs are used to 

assay the drugs that exhibit cardiac and gastrointestinal activities. Effects of Ergot 

are carried out on cock‘s comb or rabbit‘s intestine or its uterus. Next to the 

animals, the studies are carried out in human beings also. In some instances, the 

effects that are observed from animal studies would be different when tested in 

humans. The tested biological activities include hepatoprotective activity, 

hypoglycaemic activity, antiinflammatory activity, antiulcer activity, 

immunomodulatory activity, etc. 

  

Microbiological assays are carried out to determine the effects of drug in various 

microorganisms, and this is employed in the identification of antimicrobial drugs. 

The methods used in this type of assays are agar well-diffusion method, disc-

diffusion method, and turbidimetric method. In other microbiological methods, the 

living bacteria yeast moulds are used for assaying vitamins. 

  
 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 



 

 

 

 

Plant Growth Regulators: an organic substance other than a nutrient that in minute amounts 

modifies a plant physiological process especially : one produced by a plant and active elsewhere 

than at the site of production 

Characteristics 

Plant Growth Regulators can be of a diverse chemical composition such as gases (ethylene), 

terpenes (gibberellic acid) or carotenoid derivates (abscisic acid). They are also referred to as 

plant growth substances, phytohormones or plant hormones. Based on their action, they are 

broadly classified as follows: 

 

Plant Growth Promoters – They promote cell division, cell enlargement, flowering, fruiting and 

seed formation. Examples are auxins, gibberellins and cytokinins. 

Plant Growth Inhibitors – These chemicals inhibit growth and promote dormancy and abscission 

in plants. An example is an abscisic acid. 

Note: Ethylene can be a promoter or an inhibitor, but is largely a Plant Growth Inhibitor. 

All plant growth regulators were discovered accidentally. Let‘s take a detailed look at each 

regulator and learn about it more closely: 

 

Auxins 

Discovery 

Auxins were the first growth hormone to be discovered. They were discovered due to the 

observations of Charles Darwin and his son, Francis Darwin. The Darwins observed that the 

coleoptile (protective sheath) in canary grass grows and bends towards the source of light. This 

phenomenon is ‗phototropism‘. In addition, their experiments showed that the coleoptile tip was 

the site responsible for the bending. Finally, this led to the isolation of the first auxin by F. W. 

Went from the coleoptile tip of oat seedlings. 

Types 

First isolated from human urine, auxin is a term applied to natural and synthetic compounds that 

have growth regulating properties. Plants produce natural auxins such as Indole-3-acetic acid 

(IAA) and Indole butyric acid (IBA). Natural auxins are found in growing stems and roots from 



where they migrate to their site of action. Naphthalene acetic acid (NAA) and 2, 4-

dichlorophenoxyacetic (2, 4-D) are examples of synthetic auxins. 

Effects 

Promote flowering in plants like pineapple. 

Help to initiate rooting in stem cuttings. 

Prevent dropping of fruits and leaves too early. 

Promote natural detachment (abscission) of older leaves and fruits. 

Control xylem differentiation and help in cell division. 

Applications 

Used for plant propagation. 

To induce parthenocarpy i.e. the production of fruit without prior fertilization. 

2, 4-D is widely used as a herbicide to kill dicotyledonous weeds. 

Used by gardeners to keep lawns weed-free. 

Note: The growing apical bud in higher plants inhibits the growth of the lateral buds. This 

phenomenon is ‗Apical Dominance‗. Removal of the apical bud allows the lateral buds to grow. 

This technique is commonly used in tea plantations and hedge-making. 

Gibberellins 

Discovery 

It is the component responsible for the ‗bakane‘ disease of rice seedlings. The disease is caused 

by the fungal pathogen Gibberella fujikuroi. E. Kurosawa treated uninfected rice seedlings with 

sterile filtrates of the fungus and reported the appearance of disease symptoms. Finally, the 

active substance causing the disease was identified as gibberellic acid. 

Types 

There exist more than 100 gibberellins obtained from a variety of organisms from fungi to higher 

plants. They are all acidic and are denoted as follows – GA1, GA2, GA3 etc. GA3 (Gibberellic 

acid) is the most noteworthy since it was the first to be discovered and is the most studied. 

 

Effects 

Increase the axis length in plants such as grape stalks. 

Delay senescence (i.e. ageing) in fruits. As a result, their market period is extended. 

Help fruits like apples to elongate and improve their shape. 



Applications 

The brewing industry uses GA3 to speed the malting process. 

Spraying gibberellins increase sugarcane yield by lengthening the stem. 

Used to hasten the maturity period in young conifers and promote early seed production. 

Help to promote bolting (i.e. sudden growth of a plant just before flowering) in cabbages and 

beet. 

Cytokinins 

Discovery 

F. Skoog and his co-workers observed a mass of cells called ‗callus‘ in tobacco plants. These 

cells proliferated only when the nutrient medium contained auxins along with yeast extract or 

extracts of vascular tissue. Skoog and Miller later identified the active substance responsible for 

proliferation and called it kinetin. 

 

Types 

Cytokinins were discovered as kinetin. Kinetin does not occur naturally but scientists later 

discovered several natural (example – zeatin) and synthetic cytokinins. Natural cytokinins exist 

in root apices and developing shoot buds – areas where rapid cell division takes place. 

 

Effects 

Help in the formation of new leaves and chloroplast. 

Promote lateral shoot growth and adventitious shoot formation. 

Help overcome apical dominance. 

Promote nutrient mobilisation which in turn helps delay leaf senescence. 

Abscisic Acid 

Discovery 

Three independent researchers reported the purification and characterization of three different 

inhibitors – Inhibitor B, Abscission II and Dormin. Later, it was found that all three inhibitors 

were chemically identical and were, therefore, together were given the name abscisic acid. 

Abscisic acid mostly acts as an antagonist to Gibberellic acid. 

 

Effects 



Regulate abscission and dormancy. 

Inhibit plant growth, metabolism and seed germination. 

Stimulates closure of stomata in the epidermis. 

It increases the tolerance of plants to different kinds of stress and is, therefore, called ‗stress 

hormone‘. 

Important for seed development and maturation. 

It induces dormancy in seeds and helps them withstand desiccation and other unfavourable 

growth factors. 

Ethylene 

Discovery 

A group of cousins showed that a gaseous substance released from ripe oranges hastens the 

ripening of unripe oranges. Consequently, they found that the substance was ethylene – a simple 

gaseous Plant Growth Regulator. Ripening fruits and tissues undergoing senescence produce 

ethylene in large amounts. 

 

Effects 

Affects horizontal growth of seedlings and swelling of the axis in dicot seedlings. 

Promotes abscission and senescence, especially of leaves and flowers. 

Enhances respiration rate during ripening of fruits. This phenomenon is ‗respiratory climactic‘. 

Increases root growth and root hair formation, therefore helping plants to increase their 

absorption surface area. 

Application 

Ethylene regulates many physiological processes and is, therefore, widely used in agriculture. 

The most commonly used source of ethylene is Ethephon. Plants can easily absorb and transport 

an aqueous solution of ethephon and release ethylene slowly. 

Used to break seed and bud dormancy and initiate germination in peanut seeds. 

To promote sprouting of potato tubers. 

Used to boost rapid petiole elongation in deep water rice plants. 

To initiate flowering and synchronising fruit-set in pineapples. 

To induce flowering in mango. 



Ethephon hastens fruit ripening in apples and tomatoes and increases yield by promoting female 

flowering in cucumbers. It also accelerates abscission in cherry, walnut and cotton. 

In summary, one or the other plant growth regulator influences every phase of growth or 

development in plants. These roles could be individualistic or synergistic; promoting or 

inhibiting. Additionally, more than one regulator can act on any given life event in a plant. Along 

with genes and extrinsic factors, plant growth regulators play critical roles in plant growth and 

development. Factors like temperature and light affect plant growth events (vernalisation) via 

plant growth regulators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

CARBOHYDRATES 

Drugs Containing Carbohydrates and Derived Products 

  

INTRODUCTION 

  

  

Carbohydrates, as the name suggest, were defined as a group of compounds 

composed of carbon, hydrogen and oxygen in which the latter two elements are in 

the same proportion as in water and were expressed by a formula (CH2O)n, that is, 

hydrates of carbon. 

  

The term ‗carbohydrates‘ arose from the mistaken belief that substances of this 

kind were hydrates of carbon, because the molecular formula of many substances 

could be expressed in the form CX(H2O)Y, for example, glucose (C6 H12 O6), sucrose 

(C12 H22 O11), etc. In these examples, the hydrogen and oxygen are present in the 

same ratio 

as in water. But this definition has certain drawbacks as given below: 

  

  It should be kept in mind that all organic compounds containing hydrogen and 

oxygen in the proportion found in water are not carbohydrates. For example, 

formaldehyde HCHO for the present purpose written as C(H2O); acetic acid 

CH3COOH written as C3(H2O)2; and lactic acid CH3CHOHCOOH written as 

C3(H2O)3 are not carbohydrates. 

  

  Also, a large number of carbohydrates such as rhamnose (C6H12O5), cymarose 

(C7H14O4), digitoxose (C6H12O4), etc., are known which do not contain the 

usual propor-tions of hydrogen to oxygen. 

  

  Finally, certain carbohydrates are also known which contain nitrogen or 

sulphur in addition to carbon, hydro-gen and oxygen. 

  

From the above discussion, it can be concluded that the definitions described above 

are not correct; however, carbohydrates are now defined chemically as 



polyhydroxy aldehyde or polyhydroxy ketones or compound that on hydrolyses 

produce either of the above. 

  

Carbohydrates are among the first products to arise as a result of photosynthesis. 

They constitute a large proportion of the plant biomass and are responsible, as 

cellulose, for the rigid cellular framework and, as starch, for providing an 

important food reserve. Of special pharmacognostical importance is the fact that 

sugars unites with a wide variety of other compounds to form glycosides and 

secondary metabolites. Mucilage, as found in marshmallow root and psyllium 

seeds, act as water-retaining vehicles, where as gums and mucilage, which are 

similar in composition and properties, are formed in the plant by injury or stress 

and usually appear as solidified exudates; both are typically composed of uronic 

acid and sugar units. The cell walls of the brown seaweeds and the middle lamellae 

of higher plant tissues contain polysaccharides consisting almost entirely of uronic 

acid components. 

  

Low molecular weight carbohydrates are crystalline, soluble in water and sweet in 

taste, for example, glucose, fructose, sucrose, etc. The high molecular weight 

carbohydrates (polymers) are amorphous, tasteless and relatively less soluble in 

water, for example, starch, cellulose, inulin, etc. 

CLASSIFICATION 

  

  

Monosaccharides 

  

The term ‗monosaccharides‘ is employed for such sugars that on hydrolysis yield 

no further, lower sugars. The general formula of monosaccharides is Cn H2n On. The 

monosaccharides are subdivided as bioses, trioses, tetroses, pentoses, hexoses, 

heptoses, depending upon the number of carbon atoms they possess. 



  

Bioses 

  

They contain two carbon atoms. They do not occur free in nature. 

  

Trioses 

  

They contain three carbon atoms, but in the form of phosphoric esters, for 

example, glyceraldehydes. 

  

Tetroses 

  

They contain four carbon atoms, for example, erythrose, threose, etc. 

 

 

  

Pentoses 

  

They are very common in plants and are the products of hydrolysis of 

polysaccharides like hamicelluloses, mucilages and gums, for example, ribose, 

arabinose and xylose. 

  



 

  

Hexoses 

  

They are monosaccharides containing six carbon atoms and are abundantly 

available carbohydrates of plant kingdom. They are further divided into two types: 

aldoses and ketoses. They may be obtained by hydrolysis of polysaccharides like 

starch, insulin, etc. 

  

Depending upon the type of product of hydrolysis these are further classified as 

Pentosans and Hexosans. Xylan is pentosan, whereas starch, insulin and cellulose 

are the examples of hexosans. 

Cellulose is composed of glucose units joined by β-1, 4 linkages, whereas starch 

contains glucose units connected with α- 1, 4 and α- 1, 6 units. Polyuronides, gums 

and 

  

Aldoses        :    Glucose, mannose, galactose 

  

Ketoses         :   Fructose and sorbose 

 

 



  

  

Heptoses 

  

They contain seven carbon atoms, vitally important in the photosynthesis of plant 

and glucose metabolism of animals and are rarely found accumulated in plants, for 

example, glucoheptose and manoheptose. 

  

Disaccharides 

  

Carbohydrates, which upon hydrolysis yield two molecules of monosaccharides, 

are called as disaccharides. 

 

  

  

Trisaccharides 

  



As the name indicates, these liberate three molecules of monosaccharides on 

hydrolysis. 

  

 

  

Tetrasaccharides 

  

Stachyose, a tetrasaccharide, yields on hydrolysis, four molecules of 

monosaccharide, found in manna. 

  

Polysaccharides 

  

On hydrolysis they give an indefinite number of monosaccharides. By 

condensation, with the elimination of water, polysaccharides are produced from 

monosaccharides. 

Depending upon the type of product of hydrolysis these are further classified as 

Pentosans and Hexosans. Xylan is pentosan, whereas starch, insulin and cellulose 

are the examples of hexosans. 

  

Cellulose is composed of glucose units joined by β-1, 4 linkages, whereas starch 

contains glucose units connected with α- 1, 4 and α- 1, 6 units. Polyuronides, gums 

and mucilages are the other pharmaceutically important poly-saccharide 

derivatives. 

  



 

TESTS FOR CARBOHYDRATES 

  

  

The following are some of the more useful tests for sugars and other 

carbohydrates. 

  

Reduction of Fehling’s Solution 

  

To the solution of carbohydrate, equal quantity of Fehling‘s solutions A and B is 

added. After heating, brick red pre-cipitate is obtained. 

  

Molisch Test 

  

The test is positive with soluble as well as insoluble car-bohydrates. It consists of 

treating the compounds with α-naphthol and concentrated sulphuric acid which 

gives purple colour. With a soluble carbohydrate this appears as a ring if the 

sulphuric acid is gently poured in to form a layer below the aqueous solution. With 

an insoluble, carbohydrate such as cotton wool (cellulose), the colour will not 

appear until the acid layer is shaken to bring it in contact with the material. 

  

Osazone Formation 

  

Osazones are sugar derivatives formed by heating a sugar solution with 

phenylhydrazine hydrochloride, sodium acetate and acetic acid. If the yellow 

crystals which form are examined under the microscope they are sufficiently 

characteristic for certain sugars to be identified. It should be noted that glucose and 

fructose form the same osazone (glucosazone, m.p. 205°C). Before melting points 



are taken, osazones should be purified by recrystalization from alcohol. Sucrose 

does not form an osazone, but under the condi-tions of the above test sufficient 

hydrolysis takes place for the production of glucosazone. 

  

Resorcinol Test for Ketones (Selivanoff’s Test) 

  

A crystal of resorcinol is added to the solution and warmed on a water bath with an 

equal volume of concentrated hydrochloric acid. A rose colour is produced if a 

ketone is present (e.g. fructose, honey or hydrolysed inulin). 

  

Test for Pentoses 

  

Heat a solution of the substance in a test tube with an equal volume of hydrochloric 

acid containing a little phloroglu-cinol. Formation of a red colour indicates 

pentoses. 

  

Keller-Kiliani Test for Deoxysugars 

  

A Deoxysugar (found in cardiac glycosides) is dissolved in acetic acid containing a 

trace of ferric chloride and trans-ferred to the surface of concentrated sulphuric 

acid. At the junction of the liquids a reddish-brown colour is produced which 

gradually becomes blue. 

  

Furfural Test 

  

A carbohydrate sample is heated in a test tube with a drop of syrupy phosphoric 

acid to convert it into furfural. A disk of filter paper moistened with a drop of 10% 

solution of aniline in 10% acetic acid is placed over the mouth of the test tube. The 

bottom of the test tube is heated for 30–60s. 

  

A pink or red stain appears on the reagent paper. 
 

ACACIA GUM 

  

  

Synonyms 

  



Acacia gum, Acacia vera, Egyptian thorn, Gummi africanum, Gum Senegal, 

Gummae mimosae, Kher, Sudan gum arabic, Somali gum, Yellow thorn, Indian 

Gum and Gum Arabic. 

  

Biological Source 

  

According to the USP, acacia is the dried gummy exuda-tion obtained from the 

stems and branches of Acacia senegal (L.) Willd or other African species of 

Acacia. In India, it is found as dried gummy exudation obtained from the stems 

and branches of Acacia arabica Willd, belonging to family Leguminosae 

  

Geographical Source 

  

Acacia senegal is the characteristic species in the drier parts of Anglo-Egyptian 

Sudan and the northern Sahara, and is to be found throughout the vast area from 

Senegal to the Red Sea and to eastern India. It extends southwards to northern 

Nigeria, Uganda, Kenya, Tanzania and southern Africa. The plant is extensively 

found in Arabia, Kordofan (North-East Africa), Sri Lanka and Morocco. In India it 

is found chiefly in Punjab, Rajasthan and Western Ghats. Sudan is the major 

producer of this gum and caters for about 85% of the world supply. 

  

Cultivation and Collection 

  

Acacia is a thorny tree up to 6 m in height. In Sudan, gum is tapped from specially 

cultivated trees while in Senegam-bia, because of extremes of climate; cracks are 

produced on the tree and the gum exudes and is collected from the wild plants. 

Acacia trees can be cultivated by sowing the seeds in the poor, exhausted soil 

containing no minerals. The trees also grow as such by seed-dispersal. 

  

Gum is collected by natives from 6 to 8 years old trees, twice a year in dry weather 

in November or in February— March. Natives cut the lower thorny branches to 

facilitate the working and by means of an axe make 2–3 ft long and 2–3 inches 

broad incision on the stem and branches, loosen the bark by axe and remove it, 

taking care not to injure the cambium and xylem. Usually they leave a thin layer of 

bark on xylem. If xylem is exposed, white ant enters the plant and gum is not 

produced. After injury in winter gum exudes after 6–8 weeks while in summer 

after 3–4 weeks. It is believed that bacteria finding their way through the incision 

are more active in summer and gum is produced quickly. The exuded gum is 

scraped off, collected in leather bags and then is cleaned by separating debris of 

bark and wood and separating sand, etc., by sieving. 



  

Gum is dried in the sun by keeping it in trays in thin layers for about 3 weeks when 

bleaching takes place and it becomes whiter. This result in uneven contraction and 

cracks and fissures are formed on its outer surface and as a result original 

transparent gum becomes opaque. This process is called ripening of the gum. 

  

Morphology 

  

 

  

  



 

                             Acacia senegal 
 
 

History 

  

Gum was brought from the Gulf of Aden to Egypt in the 17th B.C., and in the 

works of Theophrastus it is spoken of as a product of Upper Egypt. The West 

African product was imported by the Portuguese in the fifteenth century. Until 

quite recently, commerce in the Sudan was in the hands of a number of local 

merchants, but it is now entirely controlled by the Gum Arabic Company Ltd., a 

concessional company set up by the Sudanese Government. This Company alone 

produces about 40,000 tonnes per annum. 

  

Chemical constituents 

  

Acacia consists principally of arabin, which is a complex mixture of calcium, 

magnesium and potassium salts of arabic acid. Arabic acid is a branched 



polysaccharide that yields L-arabinose, D-galactose, D-glucuronic acid and L-

rhamnose on hydrolysis. 1, 3-Linked D-galactopyranose units form the backbone 

chain of the molecule and the terminal residues of the 1, 6-linked side chains are 

primarily uronic acids. Acacia contains 12–15% of water and several occluded 

enzymes such as oxidases, peroxidases and pectinases. The total ash content should 

be in the range of 2.7–4.0%. 

  

Chemical Tests 

  

1.     Lead acetate test: An aqueous solution of acacia when treated with lead 

acetate solution yields a heavy white precipitate. 

  

2.     Reducing sugars test: Hydrolysis of an aqueous solution of acacia with 

dilute HC1 yields reducing sugars whose presence are ascertained by boiling 

with Fehling‘s solution to give a brick-red precipitate of cuprous oxide. 

  

3.     Blue colouration due to enzyme: When the aqueous solution of acacia is 

treated with benzidine in alcohol together with a few drops of hydrogen 

peroxide (H2O2), it gives rise to a distinct blue colour due to the presence of 

oxidases enzyme. 

  

4.     Borax test: An aqueous solution of acacia affords a stiff translucent mass 

on treatment with borax. 

  

5.     Specific test: A 10% aqueous solution of acacia fails to produce any 

precipitate with dilute solution of lead acetate (a clear distinction from Agar 

and Tragacanth); it does not give any colour change with Iodine solution (a 

marked distinction from starch and dextrin); and it never produces a bluish-

black colour with FeCl3 solution (an apparent distinction from tannins). 

  

Uses 

  

The mucilage of acacia is employed as a demulcent. It is used extensively as a vital 

pharmaceutical aid for emulsification and to serve as a thickening agent. It finds its 

enormous application as a binding agent for tablets, for example, cough lozenges. 

It is used in the process of ‗granulation‘ for the manufacturing of tablets. It is 

considered to be the gum of choice by virtue of the fact that it is quite com-patible 

with other plant hydrocolloids as well as starches, carbohydrates and proteins. It is 

used in combination with gelatin to form conservates for micro-encapsulation of 

drugs. It is employed as colloidal stabilizer. It is used extensively in making of 



candy and other food products. Gum acacia solution has consistency similar to 

blood and is administered intravenously in haemodialysis. It is used in the 

manufacture of adhesives and ink, and as a binding medium for marbling colours. 

  

Allied Drugs 

  

Talka gum is usually much broken and of very variable composition, some of the 

tears being almost colourless and others brown. 

  

Ghatti or Indian gum is derived from Anogeissus latifolia (Combretaceae). It is 

produced in much the same localities as sterculia gum, and is harvested and 

prepared in a similar manner. It resembles talka in possessing tears of various 

colours. Some of the tears are vermiform in shape and their surface shows fewer 

cracks than even the natural acacia. Aqueous dispersions of the gum have a 

viscosity intermedi-ate between those of acacia and sterculia gums. 

  

West African Gum Combretum, obtained from Com-bretum nigricans, is not 

permitted as a food additive but is exploited as an adulterant of gum arabic. Unlike 

the latter in which the rhamnose and uronic acid units are chain terminal, in gum 

combretum these moieties are located within the polysaccharides chain. 

  

Many other gums of the acacia type are occasionally met with in commerce, and 

many gum exudates of the large genus Acacia have been given chemotaxonomic 

con-sideration. 

  

Toxicology 

  

Acacia is essentially nontoxic when ingested. Allergic reac-tions to the gum and 

powdered forms of acacia have been reported and include respiratory problems and 

skin lesions. 

  

Acacia contains a peroxidase enzyme, which is typically destroyed by brief 

exposure to heat. If not inactivated, this enzyme forms coloured complexes with 

certain amines and phenols and enhances the destruction of many pharmaceutical 

products including alkaloids and readily oxidizable compounds, such as some 

vitamins. Acacia gum reduces the antibacterial effectiveness of the preservative 

methyl-p-hydroxybenzoate against Pseudomonas aeruginosa presumably by 

offering physical barrier protection to the microbial cells from the action of the 

preservative. A trypsin inhibitor also has been identified, but the clinical 

significance of the presence of this enzyme is not known. 



  

Marketed Product 

  

Dental cream and Evecare syrup and capsule manufactured by Himalaya Drug 

Company. 
 

 

GUAR GUM 

  

  

Synonyms 

  

Guar gum, Jaguar gum, Guar flour and Decorpa. 

  

Biological Source 

  

Guar gum is a seed gum produced from the powdered endosperm of the seeds 

of Cyamopsis tetragonolobus Linn belonging to family Leguminosae. 

  

Geographical Source 

  

Guar or cluster bean is a drought-tolerant annual legume that was introduced into 

the United States from India in 1903. Commercial production of guar in the United 

States began in the early 1950s and has been concentrated in northern Texas and 

south-western Oklahoma. The major world suppliers are India, Pakistan and the 

United States, Australia and Africa. Rajasthan in western India is the major guar-

producing state, accounting for 70% of the production. Guar is also grown in 

Gujarat, Haryana, Punjab and in some parts of Uttar Pradesh and Madhya Pradesh. 

India grows over 850,000 tons, or 80% of the total guar produced all over the 

world. 75% of the guar gum or derivatives produced in India are exported, mainly 

to the United States and to European countries. 

  

Cultivation, Collection and Preparation 

  

The plant of gaur gum is draught resistance and quite hardy in its constitutions. It 

is generally shown in May– June and harvested in September–October. At the 

stage of full maturity, the plant yields 600–800 lb of seeds per acre under un-

irrigated conditions but the production nearly doubles under irrigated conditions. 

  



First of all the fully developed white seeds of guar gum are collected and freed 

from any foreign substances. The sorted seeds are fed to a mechanical ‗splitter‘ to 

obtain the bifurcated guar seeds which are then separated into husk and the 

respective cotyledons having the ‗embryo‘. The gum is found into the endosperm. 

Generally, the guar seeds comprise the endosperm 35–40%, germ (or embryo) 45–

50% and husk 14–17%. 

  

The cotyledons, having a distinct bitter taste are separated from the endosperm by 

the process called ‗winnowing‘. The crude guar gum, that is, the endosperms is 

subsequently pulverized by means a ‗micro-pulverizer‘ followed by grinding. The 

relatively softer cotyledons sticking to the endosperms are separated by mechanical 

‗sifting‘ process. Thus, the crude guar gum is converted to a purified form (i.e. 

devoid of cotyledons), which is then repeatedly pulver-ized and shifted for several 

hours till a final white powder or granular product is obtained. 

  

Morphology 

  

 

  

 
 



 

                               Cyamopsis tetragonolobus 

  

 
 

History 

  

Guar gum is a dietary fibre obtained from the endosperm of the Indian cluster 

bean. The endosperm can account for more than 40% of the seed weight and is 

separated and ground to form commercial guar gum. 

  

Guar gum has been used for centuries as a thickening agent for foods and 

pharmaceuticals. It continues to find extensive use for these applications and also 

is used by the paper, textile and oil-drilling industries. 

  

Chemical Constituents 

  

The water-soluble part of guar gum contains mainly of a high molecular weight 

hydrocolloidal polysaccharide, that is, galactomannan, which is commonly known 

as guaran. Guaran consists of linear chains of (1→4)—β—D— mannopyranosyl 

units with α—D—galactopyranosyl units attached by (1→6) linkages. However, 



the ratio of D— galactose to D—mannose is 1: 2. The gum also contains about 5–

7% of proteins. 

  

Chemical Tests 

  

1.     On being treated with iodine solution (0.1 N), it fails to give olive-green 

colouration. 

  

2.     It does not produce pink colour when treated with Ruthenium Red solution 

(distinction from sterculia gum and agar). 

  

3.     A 2% solution of lead acetate gives an instant white precipitate with guar 

gum (distinction from sterculia gum and acacia). 

  

4.     A solution of guar gum (0.25 g in 10 ml of water) when mixed with 0.5 ml 

of benzidine (1% in ethanol) and 0.5 ml of hydrogen peroxide produces no 

blue colouration (distinction from gum acacia). 

  

5.     Aqueous solution of guar gum is converted to a gel by addition of a small 

amount of borax. 

  

Uses 

  

Guar gum is used as a protective colloid, a binding and disintegrating agent, 

emulsifying agent, bulk laxative, appe-tite depressant and in peptic ulcer therapy. 

Industrially, it is used in paper manufacturing, printing, polishing, textiles and also 

in food and cosmetic industries. Guar gum is extensively used as flocculent in ore-

dressing and treat-ment of water. 

  

Guar gum has been shown to decrease serum total cho-lesterol levels by about 10–

15% and low-density lipoprotein cholesterol (LDL-cholesterol) by up to 25% 

without any significant effect on triglycerides or high-density lipoprotein 

cholesterol (HDL-cholesterol) levels. 

  

The ability of guar to affect gastrointestinal transit may contribute to its 

hypoglycemic activity. Guar reduces postprandial glucose and insulin levels in 

both healthy and diabetic subjects and may be a useful adjunct in the treatment of 

noninsulin-dependent diabetes. 

  



Guar gum remains important ingredient in over-the-counter weight loss 

preparations. Even in the absence of weight loss, guar supplementation for 2 weeks 

reduced blood pressure by 9% in moderately overweight men. 

  

Toxicology 

  

In the colon, guar gum is fermented to short-chain fatty acids. Both guar and its 

resultant by-products do not appear to be absorbed by the gut. The most common 

adverse effects, therefore, are gastrointestinal, including gastrointestinal pain, 

nausea, diarrhoea and flatulence. Approximately half of those taking guar 

experience flatulence; this usually occurs early in treatment and resolves with 

continued use. Starting with doses of about 3 g three times a day, not to exceed 15 

g per day, can minimize gastrointestinal effects. 

  

Guar gum may affect the absorption of concomitantly administered drugs. 

Bezafibrate, acetaminophen (e.g. Tylenol), digoxin (e.g. Lanoxin), glipizide (e.g. 

Glucotrol) or glyburide (e.g. DiaBeta, Micronase) are generally unaf-fected by 

concomitant administration. The ingestion of more than 30 g of guar per day by 

diabetic patients did not adversely affect mineral balances after six months. Guar 

gum in a weight-loss product has been implicated in esophageal obstruction in a 

patient who exceeded the recommended dosage. In a recent review, 18 cases of 

esophageal obstruc-tion, seven cases of small bowel obstruction, and possibly one 

death were associated with the use of Cal-Ban 3000, a guar gum containing diet 

pill. The water-retaining capacity of the gum permits it to swell to 10- to 20-fold 

and may lead to luminal obstruction, particularly when an anatomic predisposition 

exists. Guar always should be taken with large amounts of liquid. Occupational 

asthma has been observed among those working with guar gum. Because of its 

potential to affect glycemic control, guar gum should be used cautiously by 

diabetic patients. 

  

Marketed Product 

  

Ascenta Omega Smooth Orange Sensation by Ascenta Health Ltd. 
 

 

 

 

 



HONEY 

  

  

Synonyms 

  

Madhu, Madh, Mel, Purified Honey. 

  

Biological Source 

  

Honey is a viscid and sweet secretion stored in the honey comb by various species 

of bees, such as Apis mellifera, Apis dorsata, Apis florea, Apis indica and other 

species of Apis, belonging to family Apideae (Order: Hymenotera). 

  

Geographical Source 

  

Honey is available in abundance in Africa, India, Jamaica, Australia, California, 

Chili, Great Britain and New Zealand. 

  

Collection and Preparation 

  

The nectar of the flowers is a watery solution containing 25% sucrose and 75% 

water. The worker bee sucks this nectar through its hollow tube of mouth 

(proboscis) and deposits in honey-sac located in abdomen. The enzyme invertase 

present in saliva of the bee converts nectar into invert sugar, which is partially 

utilized by the bee and the remaining is deposited into honey comb. Honey comb is 

smoked to remove the bees and honey is obtained by applyng the pressure to it or 

allowing it to drain naturally. The honey of commerce is heated to 80°C and 

allowed to stand. The impurities which float over the surface are skimmed off and 

the liquid is diluted with water to produce honey of 1.35 density. Natural honey 

has the density of 1.47. Many-a-time, honey is extracted from the comb by 

centrifugation. It must be free from foreign substances. Honey is liable to 

fermentation, unless it is suitably processed. Honey is heated to 80°C before it is 

sent to the market, so as to avoid fermentation. It should be cooled rapidly or else it 

darkens in colour on keeping. If necessary (and if not prepared by centrifugation 

method), honey is required to be filtered through wet cloth or funnel. 

  

Morphology 

  



 

  

History 

  

The honey used for flavouring medicinal was first known historically as a 

flavoured sweetening agent and was once the official honey of the National 

Formulary. Its use dates back to ancient times, with Egyptian medical texts 

(between 2600 and 2200 B.C.) mentioning honey in at least 900 remedies. Almost 

all early cultures universally hailed honey for its sweetening and nutritional 

qualities, as well as its topical healing properties for sores, wounds and skin ulcers. 

During war time it was used on wounds as an antiseptic by the ancient Egyptians, 

Greeks, Romans, Chinese, and even by the Germans as late as World War I. 

  

The 1811 edition of The Edinburgh New Dispensatory states, ‗From the earliest 

ages, honey has been employed as a medicine, it forms an excellent gargle and 

facilitates the expectoration of viscid phlegm; and is sometimes employed as an 

emollient application to abscesses, and as a detergent to ulcers‘. It has consistently 

appeared in modern use for the same purposes by the laity and medical profession. 

Today, bees are commonly kept in Europe, the Americas, Africa and Asia; at least 

300,000 tons of honey is produced annually. 

  

Chemical Constituents 

  

The average composition of honey is as follows: Moisture 14–24%, Dextrose 23–

36%, Levulose (Fructose) 30–47%, Sucrose 0.4–6%, Dextrin and Gums 0–7% and 

Ash 0.1–0.8%. Besides, it is found to contain small amounts of essential oil, 

beeswax, pollen grains, formic acid, acetic acid, succinic acid, maltose, dextrin, 

colouring pigments, vitamins and an admixture of enzymes, for example, diastase, 

invertase and inulase. Interestingly, the sugar contents in honey varies widely from 

one country to another as it is exclusively governed by the source of the nectar 



(availability of frag-ment flowers in the region) and also the enzymatic activity 

solely controlling the conversion into honey. 

  

Chemical Tests 

  

Adulteration in honey is determined by the following tests: 

  

1.     Fiehe’s Test for Artificial Invert Sugar: Honey (10 ml) is shaken with 

petroleum or solvent ether (5 ml) for 5–10 min. The upper ethereal layer is 

separated and evaporated in a china dish. On addition of 1% solution of 

resorcinol in hydrochloric acid (1 ml) a transient red colour is formed in 

natural honey while in artificial honey the colour persists for sometime. 

  

2.     Reduction of Fehling’s Solution: To an aqueous solution of honey (2 ml) 

Fehling‘s solutions A and B are added and the reaction mixture is heated on 

a steam bath for 5–10 min. A brick red colour is produced due to the 

presence of reducing sugars. 

  

3.     Limit Tests: The limit tests of chloride, sulphate and ash (0.5%) are 

compared with the pharmacopoeial specifications. 

  

Uses 

  

Honey shows mild laxative, bactericidal, sedative, antiseptic and alkaline 

characters. It is used for cold, cough, fever, sore eye and throat, tongue and 

duodenal ulcers, liver disorders, constipation, diarrhoea, kidney and other urinary 

disorders, pulmonary tuberculosis, marasmus, rickets, scurvy and insomnia. It is 

applied as a remedy on open wounds after surgery. It prevents infection and 

promotes healing. Honey works quicker than many antibiotics because it is easily 

absorbed into the blood stream. It is also useful in healing of carbuncles, chaps, 

scalds, whitlows and skin inflammation; as vermicide; locally as an excipient, in 

the treatment of aphthae and other infection of the oral mucous membrane. It is 

recommended in the treatment of preoperative cancer. Honey, mixed with onion 

juice, is a good remedy for arteriosclerosis in brain. Diet rich in honey is 

recommended for infants, convalescents, diabetic patients and invalids. 

  

Honey is an important ingredient of certain lotions, cosmetics, soaps, creams, 

balms, toilet waters and inhalations. It is used as a medium in preservation of 

cornea. 

  



Today, as in earlier times, honey is used as an ingredient in various cough 

preparations. It is also used to induce sleep, cure diarrhoea, and treat asthma. A 

review of literature found at least 25 scientific articles verifying honey‘s wound 

and topical ulcer healing powers. 

  

Interestingly, potent antibacterial peptides (apidaecins and abaecin) have been 

isolated and characterized in the honeybee (Apis mellifera) itself and a new potent 

antibacterial protein named royalisin has been found in the royal jelly of the 

honeybee. 

  

Adulterant and Substitutes 

  

Due to the relatively high price of pure honey, it is invari-ably adulterated ether 

with artificial invert sugar or simply with cane-sugar syrup. These adulterants or 

cheaper sub-stituents not only alter the optical property of honey but also its 

natural aroma and fragrance. 

  

Toxicology 

  

Generally, honey is considered safe as a sweet food product, a gargle and cough-

soothing agent, and a topical product for minor sores and wounds. However, 

medical reports indicate that honey can be harmful when fed to infants because 

some batches contain spores of Clostridium botu-linum, which can multiply in the 

intestines and result in botulism poisoning. Infant botulism is seen most commonly 

in 2- to 3-month-old infants after ingestion of botulinal spores that colonize in the 

GIT as well as toxin produc-tion in vivo. Infant botulism is not produced by 

ingestion of preformed toxin, as is the case in food borne botulism. Clinical 

symptoms include constipation fallowed by neuro-muscular paralysis (starting with 

the cranial nerves and then proceeding to the peripheral and respiratory 

musculature). Cases are frequently related to ingestion of honey, house dust and 

soil contaminated with Clostridium botulinum. Intense management under 

hospital emergency conditions and trivalent antitoxin are recommended, although 

use of the latter in infant botulism has not been adequately investigated. 

  

Marketed Product 

  

OLBAS Cough Syrup manufactured by Olbas Herbal Remedies, Philadelphia is 

mainly used for the treatment of cough and sore throat. 

  
 



TRAGACANTH 

  

  

Synonyms 

  

Goat‘s thorn, gum dragon, gum tragacanth, hog gum. 

  

Biological Source 

  

It is the air dried gummy exudates, flowing naturally or obtained by incision, from 

the stems and branches of Astra-galus gummifer Labill and certain other species 

of Astragalus, belonging to family Leguminosae. 

  

Geographical Source 

  

Various species of Astragalus which yield gum are abundantly found in the 

mountainous region of Turkey, Syria, Iran, Iraq and the former U.S.S.R. at an 

altitude of about 1,000–3,000 m. Two important varieties of tragacanth, that is, 

Persian tragacanth and Smyrana or Anatolian tragacanth come from Iran and 

turkey respectively. In India it is found wild in Kumaon and Garhwal region. 

  

The approximate distribution of a number of gum-producing species found in the 

areas where tragacanth is collected is shown in Table below. 

  

Table : Distribution of gum producing Astragalus species. 

 
 



  
 

Cultivation, Collection and Preparation 

  

Most of the plants from which tragacanth is collected grow at an altitude of 1,000–

3,000 m. The shrubs are very thorny; each of their compound leaves has a stout, 

sharply pointed rachis which persists after the fall of the leaflets. The mode of 

collection varies somewhat in different districts, but the following details of 

collection in the province of Far are typical. 

  

Gums can be obtained from the plants in their first year but is then said to be of 

poor quality and unfit for commercial use. The plants are therefore tapped in the 

second year. The earth is taken away from the base to depth of 5 cm, and the 

exposed part is incised with a sharp knife having a thin cutting edge. A wedge-

shaped piece of wood is used by the collector to force open the incision so that the 

gum exudes more freely. The wedge is generally left in the cut for some 12–24 h 

before being withdrawn. The gum exudes and is collected 2 days after the incision. 

  

Some of the plants are burned at the top after having had the incision made. The 

plant then sickens and gives off a greater quantity of gum. However, this practice 

is not universal, as many plants can not recover their strength and are killed by the 

burning. The gum obtained after burning is of lower quality than that obtained by 

incision only, and is reddish and dirty looking. The crop becomes available in 

August–September. 



  

After collection, the gum is graded as ribbons and flakes which are further 

categorized into various sub-grades on the basis of shape, size and colour (Table 

below). The best grades form the official drug, while the lower grades are used in 

the food, textile and other industries. 

  

Table : Grades of Tragacanth 

  

 

  

Morphology 

 
 

 
 

 
 

Astragalus gummifer 
 

 
 



Chemical Constituents 

  

Interestingly, tragacanth comprises two vital fractions: first, being water soluble 

and is termed as ‗tragacanthin‘ and the second, being water insoluble and is known 

as ‗bassorin‘. Both are not soluble in alcohol. The said two components may be 

separated by carrying out the simple filtration of very dilute mucilage of tragacanth 

and are found to be present in concentrations ranging from 60% to 70% for 

bassorin and 30–40% for tragacanthin. Bassorin actually gets swelled up in water 

to form a gel, whereas tragacanthin forms an instant colloidal solution. It has been 

established that no methoxyl groups are present in the tragacanthin fraction, 

whereas the bassorin fraction comprised approximately 5.38% methoxyl moieties. 

Rowson (1937) suggested that the gums having higher methoxyl content, that is, 

possessing higher bassorin contents yielded the most viscous mucilage. 

  

Tragacanth gum is composed mainly of sugars and uronic acid units and can be 

divided into three types of constituents. The acidic constituents tragacanthic acid 

on hydrolysis yields galactose, xylose and galacturonic acid. A neutral 

polysaccharide affords galactose and arabinose after its hydrolysis while a third 

type is believed to be steroidal glycoside. 

  

Chemical Tests 

  

1.     An aqueous solution of tragacanth on boiling with conc. HCl does not 

develop a red colour. 

2.     It does not produce red colour with ruthenium red solution. 

3.     When a solution of tragacanth is boiled with few drops of FeCl3 [aqueous 

10% (w/v)], it produces a deep-yellow precipitate. 

4.     It gives a heavy precipitate with lead acetate. 

5.     When tragacanth and precipitated copper oxide are made to dissolve in conc. 

NH4OH, it yields a meager precipitate. 

  

Uses 

It is used as a demulcent in cough and cold preparations and to manage diarrhoea. 

It is used as an emollient in cosmetics. Tragacanth is used as a thickening, 

suspending and as an emulsifying agent. It is used along with acacia as a 

suspending agent. Mucilage of tragacanth is used as a binding agent in the tablets 

and also as an excipient in the pills. Tragacanth powder is used as an adhesive. It is 

also used in lotions for external use and also in spermicidal jellies. It is also used as 

a stabilizer for ice cream in 



0.2–0.3% concentration and also in sauces. Tragacanth has been reported to inhibit 

the growth of cancer cells in vitro and in vivo. 

  

Adulterant and Substitutes 

  

Tragacanth gum of lower grades known as hog tragacanth is used in textile 

industry and in the manufacture of pickles. The gum varies from yellowish brown 

to almost black. Citral gum obtained from A. strobiliferus is also used as an 

adulterant. 

  

Karaya gum which is sometimes known as sterculia gum or Indian tragacanth is 

invariably used as a substitute for gum tragacanth. 

  

Toxicology 

  

Tragacanth is generally recognized as safe (GRAS) in the United States for food 

use. There is no indication that dietary supplementation for up to 21 days has any 

significant adverse effects in man. Tragacanth is highly susceptible to bacterial 

degradation and preparations contaminated with enterobecteria have been reported 

to have caused fetal deaths when administered intraperitoneally (i.p.) to preg-nant 

mice. A cross sensitivity to the asthma-induced effects of quillaja bark has been 

observed for gum tragacanth. 
 

 

 

 

 

 

 

 

 

 

 

 



 

AGAR 

  

  

Synonym 

  

Agaragar, Japanese Isinglass, Vegetable gelatin. 

  

Botanical Source 

  

It is the dried gelatinous substance obtained by extraction with water 

from Gelidium amansii or various species of red algae 

like Gracilaria and Pterocladia, belonging to family Gelidaceae 

(Gelidium and Pterocladia), Gracilariaceae (Gracilaria). 

  

Geographical Source 

  

Japan was the only country producing agar before the World War II, but it is now 

produced in several countries like, Japan: Gelidium amnasii and other Gelidium 
species, Australia; Gracilaria confervoldes, New Zealand; Pterocladia 
lucida and other allied species, Korea, South Africa, United States, Chile, Spain, 

and Portugal. 

  

History 

  

The history of agar and agarose extends back to centuries and the utility of the 

compounds closely follow the emer-gence and development of the discipline of 

microbiology. The gel like properties of agar are purported to have been first 

observed by a Chinese Emperor in the mid sixteenth century. Soon thereafter, a 

flourishing agar manufacturing industry was established in Japan. The Japanese 

dominance of the trade in agar only ended with World War II. Following World 

War II, the manufacturing of agar spread to other countries around the globe. For 

example, in the United States, the copious sea weed beds found along the Southern 

California coast has made the San Diego area a hot bed of agar manufacture. 

Today, the manufacture and sale of agar is lucrative and has spawned a 

competitive industry. 

  

Collection 

  



The red algae are grown in rocks in shallow water or on the bamboos by placing 

them in the ocean. Collection of the algae is usually made in summer (May and 

October). The bamboos are taken out and the seaweeds are stripped off. Algae are 

dried, beaten with sticks and shaken to remove the sand and shell attached to them. 

Then the entire material is taken to high altitude, washed with water and bleached 

by keeping them in trays in the sunlight, sprinkling water and rotating them 

periodically. The agar is then boiled; one part of algae with 50 parts of water 

acidified with acetic acid or dilute sulphuric acid. The hot extract is subjected for 

coarse and fine filtration using cloth to remove the large and small impurities 

present in them. The filtered extract is then transferred into wooden trough which 

on cooling forms a jelly like mass. The mass thus obtained is then passed through 

screw press to obtain strips of agar. These strips contain water and to remove the 

water present in them, the agar strips are placed in open air to get the benefits of 

the Japanese climate. During this season, Japan has a very warm day and the nights 

are very cold with a temperature less than 0°C. As a result of this climate the water 

present on top of the strips are converted into ice at night, and during day they are 

reconverted to water and the excess water present in them are removed. Then, 

these strips are again dried in the sunlight in trays. 

  

Modern method of deep freezing is being utilized in the preparation of agar in 

recent development of technology. The algae which is collected is washed in 

running water for a day and then extracted firstly with dilute acid in steam heated 

digester and then with water for 30 min, the hot solution so obtained is cooled and 

deep freezed in an ice machine. The water present in the agar is converted to ice 

and these masses are powdered, melted and filtered in rotary vacuum filter. The 

moist agar is dried using dry air and powdered agar is obtained. 

  

Morphology 

  

 



  

 
                                          Gelidium amansii 
 
 

Chemical Constituents 

  

Agar is a complex heterosaccharide and contains two dif-ferent polysaccharides 

known as agarose and agaropectin. Agarose is neutral galactose polymer and is 

responsible for the gel property of agar. It consists of D-galactose and L-galactose 

unit. The structure of agaropectin is not completely known, but it is believed that it 

consists of sulphonated polysaccharide in which galactose and uronic acid are 

partly esterified with sulphuric acid. Agaropectin is responsible for the viscosity of 

agar solution. 

  



 
 
 

Chemical Tests 

1. Agar responds positively to Fehling‘s solution test. 

2. Agar gives positive test with Molisch reagent. 

3. Aqueous solution of agar (1%) is hydrolysed with con-centrated HCl by 

heating for 5–10 min. On addition of barium chloride solution to the reaction 

mixture, a white precipitate of barium sulphate is formed due to the presence of 

sulphate ions. This test is absent in case of starch, acacia gum and tragacanth. 

4. To agar powder a solution of ruthenium red is added. Red colour is formed 

indicating mucilage. 

5. Agar is warmed in a solution of KOH. A canary yellow colour is formed. 

6. An aqueous solution of agar (1%) is prepared in boiling water. On cooling it 

sets into a jelly. 

7. To agar solution an N/20 solution of iodine is added. A deep crimson to 

brown colour is obtained (distinctive from acacia gum and tragacanth). 

8. To a 0.2% solution of agar an aqueous solution of tannic acid is added. No 

precipitation is formed indicating absence of gelatin. 

9. Agar is required to comply with tests for the absence of E. coli and 

Salmonella, and general microbial contamination should not exceed a level of 103 

microorganisms per gram as determined by a plate count. It has a swelling index of 

not less than 10. 

 
Uses 

Agar is used to treat chronic constipation, as a laxative, sus-pending agent, an 

emulsifier, a gelating agent for suppositories, as surgical lubricant, as a tablet 

excipient, disintegrant, in production of medicinal encapsulation and ointment and 

as dental impression mold base. It is extensively used as a gel in nutrient media for 

bacterial cultures, as a substitute for gelatin and isinglass, in making emulsions 

including photographic, gel in cosmetic, as thickening agent in food especially 

confectionaries and dairy products, in meet canning; sizing for silk and paper; in 

dying and printing of fabrics and textiles; and in adhesive. 



 
 

Substitutes and Adulterants 

 
 

Some of the common adulterants present in agar are gelatin and Danish agar. The 

presence of gelatin can be detected by addition of equal volume of 1% 

trinitrophenol and 1% of agar solution; the solution produces turbidity or 

precipitation. Danish agar has an ash of 16.5–18.5%, it is formed from 

rhodophyceae indigenous to the Denmark costal region. The Danish agar has a gel 

strength which is half of its gel strength of Japanese agar. 
 

 

 

Drugs Containing Lipids 
  

INTRODUCTION 

  

  

The lipids are a large and diverse group of naturally occur-ring organic compounds 

that are related by their solubility in nonpolar organic solvents (e.g. ether, 

chloroform, acetone, and benzene) and are generally insoluble in water. There is 

great structural variety among the lipids and comprise of fixed oils, fats, and 

waxes. The lipids of physiological importance for humans have the following 

major functions: 

  

1.     They serve as structural components of biological membranes. 

  

2.     They provide energy reserves, predominantly in the form 

of              triacylglycerols. 

  

3.     Both lipids and lipid derivatives serve as vitamins and hormones. 

  

4.     Lipophilic bile acids aid in lipid solubilization. 
FIXED OILS AND FATS 

 



  

 

  

 

Fixed oils and fats are obtained from plants or animal. They are rich in calories and in plant 

source, they are present mostly in the seeds, as reserve substances and in animals they are present 

in subcutaneous and retroperitoneal tissues. They differ only according to their melting point and 

chemically they belong to the same group. If a substance is liquid at 15.5–16.5°C it is called 

fixed oil and solid or semisolid at the above temperature, it is called fat. They are made from two 

kinds of molecules: glycerol (a type of alcohol with a hydroxyl group on each of its three 

carbons) and three fatty acids joined by dehydration synthesis. Since there are three fatty acids 

attached, these are known as triglycerides. These fatty acids may be saturated, monounsaturated 

or polyunsaturated. The terms saturated, mono-unsaturated, and poly-unsaturated refer to the 

number of hydrogens attached to the hydrocarbon tails of the fatty acids as compared to the 

number of double bonds between carbon atoms in the tail. Fats, which are mostly from animal 

sources, have all single bonds between the carbons in their fatty acid tails, thus all the carbons 

are also bonded to the maximum number of hydrogens pos-sible. Since the fatty acids in these 

triglycerides contain the maximum possible amount of hydrogens, these would be called 

saturated fats. The hydrocarbon chains in these fatty acids are, thus, fairly straight and can pack 

closely together, making these fats solid at room temperature. Oils, mostly from plant sources, 

have some double bonds between some of the carbons in the hydrocarbon tail, causing bends or 

‗kinks‘ in the shape of the molecules. Because some of the carbons share double bonds, they are 

not bonded to as many hydrogens as they could if they weren‘t double bonded to each other. 

Therefore these oils are called unsaturated fats. Because of the kinks in the hydrocarbon tails, 

unsaturated fats can‘t pack as closely together, making them liquid at room temperature. 

Examples of saturated and unsaturated fatty acids are given in table below. 

  

Table :  Examples of saturated and unsaturated fatty acids 

  



 

 

Fixed oils and fats are insoluble in water and alcohol and are soluble in lipid solvents like light 

petroleum, ether, chloroform, and benzene. Only exception in this solubility is castor oil that is 

soluble in alcohol because of its hydroxy group of ricinoleic acid. They float in water since their 

specific gravity is less than one. They produce a permanent translucent stain on the paper and are 

called fixed oils. Fixed oils and fats cannot be distilled without their decomposition. 

Analytical Parameters for Fats and Oils 

Following are the parameters used to analyse the fats and oils. 

1) Iodine value: The iodine value is the mass of iodine in grams that is consumed by 100 g of fats 

or oil. A iodine solution is violet in colour and any chemical group in the substance that reacts 

with iodine will make the colour disappear at a precise concentration. The amount of iodine 

solution thus required to keep the solution violet is a measure of the amount of iodine sensitive 

reactive groups. It is a measure of the extent of unsaturation and higher the iodine value, the 

more chance for rancidity. 

2) Saponification value: The saponification value is the number of milligrams of potassium 

hydroxide required to saponify 1 g of fat under the conditions specified. It is a measure of the 

average molecular weight of all the fatty acids present. 

3)  Hydroxyl value: The hydroxyl value is the number of mg of potassium hydroxide (KOH) 

required to neutralize acetic acid combined to hydroxyl groups, when 1 g of a sample is 

acetylated. 



4) Ester value: The ester value is the number of mg of potassium hydroxide (KOH) required to 

saponify the ester contained in 1 g of a sample. 

5) Unsaponifiable matter: The principle is the saponification of the fat or oil by boiling under 

reflux with an ethanolic potassium hydroxide solution. Unsaponifiable matter is then extracted 

from the soap solution by diethyl ether. The solvent is evaporated and then the residue is dried 

and weighed. 

6) Acid value: It is the amount of free acid present in fat as measured by the milligrams of 

potassium hydroxide needed to neutralize it. As the glycerides in fat slowly-decompose the acid 

value increases. 

7) Peroxide value: One of the most widely used tests for oxidative rancidity; peroxide value is a 

measure of the concentration of peroxides and hydroperoxides formed in the initial stages of 

lipid oxidation. Milliequivalents of peroxide per kg of fat are measured by titration with iodide 

ion. Peroxide values are not static and care must be taken in handling and testing samples. It is 

difficult to provide a specific guideline relating peroxide value to rancidity. High peroxide values 

are a definite indication of a rancid fat, but moderate values may be the result of depletion of 

peroxides after reaching high concentrations. 

WAXES 

Waxes are esters of long-chain fatty acids and alcohols. The fatty acids are same in wax and fats, 

but the difference being saponification. Waxes are saponified only by alcoholic alkali but the fats 

may be saponified either by alcoholic alkali or by aqueous alkali. Along with fatty acids it also 

contains monohydroxy alcohols of high molecular weight especially cetyl alcohol, melissyl 

alcohol, and myricyl alcohol. Some-times cholesterol or phytosterols are also present. 

As such they are not suitable as food because hydrolysing enzymes of wax are not present in 

system. Waxes are widely distributed in nature. The leaves and fruits of many plants have waxy 

coatings, which may protect them from dehydration and small predators. The feathers of birds 

and the fur of some animals have similar coatings which serve as a water repellent. 

Spermaceti, beeswax, carnuba wax, etc. are the examples of waxes. 

CASTOR OIL 

  

 Synonyms 

  

Castor bean oil, castor oil seed, oleum ricini, ricinus oil, oil of palma christi, cold-

drawn castor oil. 

  

Biological Source 

  

Castor oil is the fixed oil obtained by cold expression of the seeds of Ricinus 
communis Linn., belonging to family Euphorbiaceae. 

  



Geographical Source 

  

It is mainly found in India, Brazil, America, China, Thai-land; in India it is 

cultivated in Gujarat, Andhra Pradesh, and Karnataka. 

  

Preparation 

  

Castor oil is obtained from castor seeds. The oil is obtained by two ways; either 

after the removal of the seed coat or with the seed coat. Seed coats are removed by 

crushing the seeds under the grooved rollers and then they are subjected to a 

current of air to blow the testas. The kernels are fed in oil expellers and at room 

temperature they are expressed with 1 to 2 tons pressure per square inch till about 

30% oil is obtained. The oil is filtered, steamed 80–100°C to facilitate the 

coagulation and precipitation of poisonous principle ricin, proteins and enzyme 

lipase present in it. Oil is then filtered and this oil with 1% acidity is used for 

medical purpose. 

  

The oil cake which remains contains of ricin, lipase and about 20% oil. The cake is 

grounded, steamed to 40° to 80°C, and a pressure of 3 tons pressure per sq. inch is 

applied. This yields the second quality of oil with 5% acidity and is used for 

industrial purpose. 

  

The residual cake which remains after the expression of the second quality oil still 

contains about 8 to 10% oil. This oil is obtained by subjecting it to extraction in 

soxhlet with lipid solvents. This oil obtained is also used in industry. The residual 

cake is used as manure and not fed to animal due to the presence of ricin. The cake 

is also used for the production of lipase. 

  

Characteristics 

  

Medicinal or the first grade or Pale pressed castor oil is colourless or slightly 

yellow coloured. It is a viscid liquid which has slight odour with slightly acrid 

taste. Castor oil is soluble in absolute alcohol in all proportions; Specific gravity is 

0.958 to 0.969, refractive index at 40°C is 1.4695 to 1.4730, acid value not more 

than 2, saponification value 177 to 187, and acetyl value is about 150. 

  



   

Ricinus communis 
 

 
 

Chemical Constituents 

  

Castor oil consists of glyceride of ricinoleic acid, isoricinoleic, stearic, and 

dihydroxy stearic acids. Ricinoleic acid is responsible for laxative property. Castor 

oil also contains vitamin F. 90% of the fatty acid content is ricinoleic acid. The 

ricinoleic acid is an 18-carbon acid having a double bond in the 9–10 position and 

a hydroxyl group on the 12th carbon. This combination of hydroxyl group and 

unsaturation occurs only in castor oil. 

  

Pppppppppppppppppppppppppppppppppppppppppp 

  

Identification Tests 

  

About 5 ml of light petroleum (50° to 60°) when mixed with 10 ml of castor oil at 

15.5° shows a clear solution, but if the amount of light petroleum is increased to 15 

ml, the mixture becomes turbid. This test is not shown by other oils. 



  

Uses 

  

Castor oil is mild purgative, fungistatic, used as an ointment base, as plasticizer, 

wetting agents, as a lubricating agent. Ricinoleic acid is used in contraceptive 

creams and jellies; it is also used as an emollient in the preparation of lipsticks, in 

tooth formulation, as an ingredient in hair oil. The dehydrated oil is used in the 

manufacture of linoleum and alkyl resin. The main use of castor oil is the industrial 

production of coatings, also employed to make pharmaceuticals and cosmetics in 

the textile and leather industries and for manufacturing plastics and fibres. 

  

Marketed Products 

  

It is one of the ingredients of the preparations known as Lip balm and Muscle and 

joint rub (Himalaya Drug Company). 

  

CHAULMOOGRA OIL 

  

  

Synonyms 

  

Hydnocarpus oil; gynocardia oil. 

  

Biological Source 

  

Chaulmoogra oil is the fixed oil obtained by cold expression from ripe seeds 

of Taraktogenos kurzii King, (syn. Hydnocarpus kurzii (King) 

Warb.), Hydnocarpus wightiana Blume, H. anthelminticta Pierre, H. 
heterophylla, and other species of Hydnocarpus, belonging to family 

Flacourtiaceae. 

  

Geographical Source 

  

The plants are tall trees, up to 17 m high, with narrow crown of hanging branches; 

native to Burma, Thailand, eastern India, and Indo-China. 

  

Characteristics 

  

The oil is yellow or brownish yellow. Below 25°C it is a soft solid. It has peculiar 

odour and sharp taste. It is soluble in benzene, chloroform, ether, petrol; slightly 



soluble in cold alcohol; almost entirely soluble in hot alcohol and carbon 

disulphide. 

 
 

 

          Hydnocarpus kurzii 
 
 

Chemical Constituents 

  

Chaulmoogra oil contains glycerides of cyclopentenyl fatty acids like hydnocarpic 

acid (48%), chaulmoogric acid (27%), gorlic acid with small amounts of glycerides 

of palmitic acid (6%), and oleic acid (12%). The cyclic acids are formed during 

last 3–4 months of maturation of the fruit and are strongly bactericidal towards the 

Micrococcus of leprosy. 

  

The seeds of H. wightiana contain a flavonolignan hydnocarpin; isohydnocarpin, 

methoxy hydnocarpin, apigenin, luteolin, chrysoeriol, hydnowightin, epivolkenin, 

and cyclopentenoid cyanohydrin glycosides. 



  

  

Uses 

  

The oil is useful in leprosy and many other skin diseases. The cyclopentenyl fatty 

acids of the oil exhibit specific toxicity for Mycobaeterium leprae and M. 

tuberculosis. The oil has now been replaced by the ethyl esters and salts of 

hydnocarpic and chlumoogric acids. At present organic sulphones have replaced 

Chaulmoogra oil in therapeutic use. 
 

BEESWAX 

  

  

Synonyms 

  

White beeswax, yellow beeswax, cera alba, and cera flava. 

  

Biological Source 

  

Beeswax is the purified wax obtained from honeycomb of hive bee, Apis 
mellifera Linn and other species of Apis, belonging to family Apidae. 

  

Geographical Source 

  

It is mainly found in Jamaica, Egypt, Africa, India, France, Italy, California etc. 

  

Preparation 

  

The worker bee secretes the wax due to the ability of maintaining a high 

temperature and the wax is secreted in the last four segments of abdomen on the 

ventral surface. Just below the sterna it has a smooth layer of cells form the 

chitinous area that secretes the wax. The chitinous area has small pores through, 



which the wax exudes out. The wax is passed to the front leg and later to the 

mouth; in the mouth it gets mixed with the saliva, which is then built on the comb. 

This wax forms a capping on the honey cells. Wax forms about 1/8th part of the 

honeycomb. After removal of honey, honeycomb or the capping is melted in 

boiling water. On cooling the melted wax gets solidified and floats on the surface 

of water while the impurities settle below and honey leftovers get dissolved in 

water. The pure wax is then poured into earthen vessels wiped with damp cloth and 

the wax so obtained is yellow beeswax. 

  

White beeswax is obtained from yellow beeswax. The yellow beeswax is runned 

on a thin stream of spinning wet drum, from which long ribbon like strips are 

scrapped off. The ribbon strips are placed on cloth in thin layers, rotated from time 

to time and bleached in sunlight till the outer layer becomes white. White beeswax 

is obtained by treating yellow beeswax chemically with potassium permanganate, 

chromic acid or chlorine or charcoal. 

  

Characterisitics 

  

Yellow wax or Cera flava is yellowish to greyish brown coloured solid, with 

agreeable, honey-like odour and a faint, characteristic taste. When cold, it is 

somewhat brittle and when broken, shows presence of a dull, granular, 

noncrystalline fracture. Yellow wax is insoluble in water and sparingly soluble in 

cold alcohol. It is completely soluble in chloroform, ether, and in fixed or volatile 

oils, partly soluble in cold benzene or in carbon disulphide and completely soluble 

in these liquids at about 30°C. 

  

White wax is less unctuous to the touch; it is yellow, soft, and ductile at 35°C and 

fusible at 65°C. A yellowish-white solid, somewhat translucent in thin layers. It 

has a faint, characteristic odour which is free from rancidity and tasteless. It is 

insoluble in water, soluble in chloroform, ether, fixed oil, and volatile oils (hot 

turpentine oil) and sparingly soluble in alcohol. It is not affected by the acids at 

ordinary temperatures, but is converted into a black mass when boiled with 

concentrated sulphuric acid. 

  

Chemical Constituents 

  

Beeswax contains myricin, which is melissyl palmitate; melting point 64°C, free 

cerotic acid (C26H52O2), myricyl alcohol (C30H61OH) is liberated when myricyl 

palmitate is saponified. Melissic acid, some unsaturated acids of the oleic series, 

ceryl alcohol, and 12 to 13% higher hydrocarbons are present. 



  

Uses 

  

Beeswax is used in the preparation of ointments, plaster, and polishes. 

  

Adulterants 

  

Beeswax is adulterated by solid paraffin, ceresin, carnauba wax, or other fats and 

waxes of animal or mineral origin. Spermaceti and lard render wax softer and less 

cohesive, of a smoother and less granular fracture and different odour when heated. 

The melting point and specific gravity are lowered by tallow, suet, lard, and 

especially by paraffin. Ceresin, a principle obtained from ozokerite is also 

employed as an adulterant. In yellow wax the iodine value is also of use as a test 

for detection of adulterants but in white wax the bleaching process has altered the 

bodies which absorb the iodine. 

  

LANOLIN 

  

  

Synonyms 

  

Wool fat; Oesipos; Agnin; Alapurin; Anhydrous lanolin; Adeps lanae; Laniol. 

  

Biological Source 

  

Lanolin is the fat-like purified secretion of the sebaceous glands which is deposited 

into the wool fibres of sheep, Ovis aries Linn., belonging to family Bovidae. 

  

Preparation 

  

Wool is cut and washed with a soap or alkali. An emulsion of wool fat, called as 

wool grease, takes place in water. Raw lanolin is separated by cracking the 

emulsion with sulphuric acid. Wool grease floats on the upper layer and fatty acids 

are dissolved in the lower layer. Lanolin is purified by treating with sodium 

peroxide and bleaching with reagents. 

  

Characteristics 

  

Lanolin is a yellowish white, tenacious, unctuous mass; odour is slight and 

characteristic. Practically, it is insoluble in water, but soluble in chloroform or 



ether with the separation of the water. It melts in between 34 and 40°C. On heating 

it forms two layers in the beginning, continuous heating removes water. Lanolin is 

not saponified by an aqueous alkali. However, saponification takes place with 

alcoholic solution of alkali. 

  

Anhydrous lanolin is a yellowish tenacious, semisolid fat with slight odour. 

Practically it is insoluble in water but mixes with about twice its weight of water 

without separation. It is sparingly soluble in cold, more in hot alcohol, freely 

soluble in benzene, chloroform, ether, carbon disulphide, acetone, and petroleum 

ether. 

  

Chemical Constituents 

  

Lanolin is a complex mixture of esters and polyesters of 33 high molecular weight 

alcohols, and 36 fatty acids. The alcohols are of three types; aliphatic alcohols, 

steroid alcohols, and triterpenoid alcohols. The acids are also of three types: 

saturated nonhydroxylated acids, unsaturated nonhydroxylated acids, and 

hydroxylated acids. Liquid lanolin is rich in low molecular weight, branched 

aliphatic acids, and alcohols, whereas waxy lanolin is rich in high molecular 

weight, straight-chain acids, and alcohols. 

  

The chief constituents of lanolin are cholesterol, iso-cholesterol, unsaturated 

monohydric alcohols of the formula C27H45OH, both free and combined with 

lanoceric (C30H60O4), lanopalmitic (C16H22O3), carnaubic, and other fatty acids. 

Lanolin also contains esters of oleic and myristic acids, aliphatic alcohols, such as 

cetyl, ceryl and carnaubyl alcohols, lanosterol, and agnosterol. 

  

 

  



Identification Tests 

  

Dissolve 0.5 g of lanolin in chloroform, and to it add 1 ml of acetic anhydride and 

two drops of sulphuric acid. A deep green colour is produced, indicating the 

presence of cholesterol. 

  

Uses 

  

Lanolin is used as an emollient, as water absorbable ointment base in many skin 

creams and cosmetic and for hoof dressing. Wool fat is readily absorbed through 

skin and helps in increasing the absorption of active ingredients incorporated in the 

ointment. However, it may act as an allergenic contactant in hypersensitive 

persons. 

  

ENZYMES 
  

  

Enzymes are organic catalysts produced in the body by living organisms. They 

perform many complex chemical reactions that make up life processes. Enzymes 

are lifeless and when isolated, they still exert their characteristic catalytic effect. 

Their chemical composition varies, and they do show several common properties. 

They are colloids, soluble in water and dilute alcohol but are precipitated by 

concentrated alcohol. Most enzymes act best at temperatures between 35 and 40°C; 

temperatures above 65°C, especially in the presence of moisture, destroy them, 

whereas their activity is negligible at 0°C. Certain heavy metals, formaldehyde, 

and free iodine retard the enzymes activity. Their activity is markedly affected by 

the pH of the medium in which they act or by the presence of other substances in 

this medium. They are highly selective in their action. 

  

The enzymes are proteins having molecular weight from about 13,000 to 8,40,000. 

At present they are divided according to their action by a complex system 

established by the Commission on Enzymes of the International Union of 

Biochemistry. Six major classes are recognized; each has 4 to 13 subclasses, and 

each enzyme is assigned a systematic code number (B.C.) composed of 4 digits. 

The major classes are given in table below. 

  

Enzymes are found in combination with inorganic or organic substances that have 

an important part in the catalytic action. If these are nonprotein organic 

compounds, they are known as coenzymes. If they are inorganic ions, they are 



referred to as activators. Coenzymes are integral components of a large number of 

enzyme systems. Several vitamins (thiamine, riboflavin, nicotinic acid) have a 

coenzymatic function. 

  

Enzymes are obtained from plant and animal cells and many have been purified. 

They are used as therapeutic agents and as controlling factors in certain chemical 

reactions in industry. Pepsin, pancreatin, and papain are used therapeutically as 

digestants. Hyaluronidase facilitates the diffusion of injected fluids. Streptokinase 

and streptodornase dissolve clotted blood and purulent accumulations. Zymase and 

rennin are used in the fermentation and cheese industries; and penicillinase 

inactivates the various penicillins. 

  

Table : International classification of enzymes 

  

 

  

The names used to designate enzymes usually end in -ase or -in. The important 

enzymes are given hereunder. 

  



Properties of Enzymes 

  

1.     Enzymes are sensitive to heat and are denatured by excess heat or cold, i.e. 

their active site becomes permanently warped, thus the enzyme is unable to 

form an enzyme substrate complex. This is what happens when you fry an 

egg, the egg white (augmentin, a type of protein, not an enzyme), is 

denatured. 

2.     Enzymes are created in cells but are capable of functioning out side of the 

cell. This allows the enzymes to be immobilized, without killing them. 

  

3.     Enzymes are sensitive to pH, the rate at which they can conduct reaction is 

dependent upon the pH of where the reaction is taking place, for example, 

pepsin in the stomach has an optimum pH of about 2, whereas salivary 

amylase has an optimum pH of about 7. 

  

4.     Enzymes are reusable and some enzymes are capable of catalysing many 

hundreds of thousands of reactions, for example, catalase working on 

hydrogen peroxide, try putting some liver into hydrogen peroxide. 

  

5.     Enzymes will only catalyse one reaction, for example, invertase will only 

produce glucose and fructose, when a glucose solution is passed over beads 

of enzyme. 

  

6.     Enzymes are capable of working in reverse, this act as a cut off point for the 

amount of product being produced. If there are excess reactants, the reaction 

will keep going and be reversed, so that there is no overload or build up of 

product. 

  
 

 

 

 

 

 

 

 



PROTEINS 

  

  

A protein is a complex, high molecular weight organic compound that consists of 

amino acids joined by peptide bonds. The word protein is derived from greek 

‗protos’ meaning ‗of primary importance‘. Proteins are essential to the structure 

and function of all living cells. Many proteins are enzymes or subunits of enzymes. 

Other proteins play structural or mechanical roles, such as those that form the 

struts and joints of the cytoskeleton, serving as biological scaffolds for the 

mechanical integrity and tissue signalling functions. 

  

They are obtained from both plant and animal sources. 

  

In plants they are stored in the form of aleurone grains. 

  

In animals they are present in structural material in the form of collagen 

(connective tissue), keratin (hair, wool, hairs, feathers, and horns), elastin 

(epithelial connective tissue), casein (milk), and plasma proteins. Casein, gelatin, 

heparin, and hemoglobin are pharmaceutically important proteins of animal origin. 

  

Proteins are generally large molecules, having molecular masses of up to 

3,000,000 (the muscle protein titin has a single amino-acid chain 27,000 subunits 

long). However, protein masses are generally measured in kiloDaltons (kDa). Such 

long chains of amino acids are almost universally referred to as proteins, but 

shorter strings of amino acids are referred to as ‗polypeptides‘, ‗peptides‘, or 

rarely, ‗oligo-peptides‘. The dividing line is undefined, though ‗polypeptide‘ 

usually refers to an amino-acid chain lacking tertiary structure which may be more 

likely to act as a hormone (like insulin), rather than as an enzyme (which depends 

on its defined tertiary structure for functionality). 

                                                     

There are about 20 different amino acids, eight of which must be present in the 

diet. The eight essential amino acids required by humans are: leucine, isoleucine, 

valine, threonine, methionine, phenylalanine, tryptophan, and lysine. For children, 

histidine is also considered to be an essential amino acid. Unlike animal proteins, 

plant proteins may not contain all the essential amino acids in the necessary 

proportions, and so the proteins derived from plants are grouped as incomplete and 

from animals are grouped as complete. However, a varied vegetarian diet means a 

mixture of proteins are consumed, the amino acids in one protein compensating for 

the deficiencies of another. 

  



The structure of protein could be differentiated into four types: 

 
 

1. Primary structure: the amino-acid sequence 

  

2. Secondary structure: highly patterned substructures– alpha helix and beta 

sheet–or segments of chain that assume no stable shape. Secondary 

structures are locally defined, meaning that there can be many different 

secondary motifs present in one single protein molecule. 

  

3. Tertiary structure: the overall shape of a single protein molecule; the spatial 

relationship of the secondary structural motifs to one another 

  

4. Quaternary structure: the shape or structure that results from the union of 

more than one protein molecule, usually called protein subunits in this 

context, which function as part of the larger assembly or protein complex. 

 
 

Proteins are sensitive to their environment. They may only be active in their native 

state, over a small pH range, and under solution conditions with a minimum 

quantity of electrolytes. A protein in its native state is described as folded and that 

is not in its native state is said to be denatured. Denatured proteins generally have 

no well-defined secondary structure. Many proteins denature and will not remain 

in solution in distilled water also they are denatured due to heat, changes in pH, 

treatment of organic solvents or by ultra violet radiation. 

  

Proteins are essential for growth and repair. They play a crucial role in virtually all 

biological processes in the body. All enzymes are proteins and are vital for the 

body‘s metabolism. Muscle contraction, immune protection and the transmission 

of nerve impulses are all dependent on proteins. Proteins in skin and bone provide 

structural support. Many hormones are proteins. Protein can also provide a source 

of energy. Generally the body uses carbohydrate and fat for energy but when there 

is excess dietary protein or inadequate dietary fat and carbohydrate, protein is used. 

Excess protein may also be converted to fat and stored. 
 

 

 

 



PEPSIN 

  

  

Biological Source 

  

It is the enzyme prepared from the mucous membrane of the stomach of various 

animals like pig, sheep, or calf. The commonly used species of pig is Sus 
scrofa Linn, belonging to family Suidae. 

  

The stomach consists of an outer muscular layer and an inner mucous layer. The 

inner surface is covered with a single layer of epithelial cells which also lines the 

piths present on them. The piths are about 0.2 mm in diameter, and each pith has 

two to three narrow tubular ducts opening at the base. The epithelial layer is made 

of either the parietal cell or the central cell. The central cells are mainly covered 

with almost cubical shape and secrete pepsinogen and rennin zymogen, whereas 

the parietal cells are round or oval shaped cells, and they secrete the hydrochloric 

acid to activate the zymogen to produce rennin and pepsin. Pepsin is the first in a 

series of enzymes that digest proteins. Pepsin binds with protein chains and breaks 

it up into small pieces. Pepsin cleaves proteins preferentially at carboxylic groups 

of aromatic amino acids such as phenylalanine and tyrosine but does not cleave at 

bonds containing amino acids like valine or alanine. Pepsin mainly cleaves C-

terminal to F, L, and E, and it does not cleave at V-, A-, or G-terminals. 

Structurally, the active site is located in a deep cleft within the molecule. Optimal 

activity of pepsin is at pH of 1.8 –3.5, depending on the isoform. They are 

reversibly inactivated at about pH 5 and irreversibly inactivated at pH 7–8. 

  

Preparation 

  

The mucous membrane is separated from the stomach either by the process of 

stripping or it is scrapped off, and it is placed in acidified water for autolysis at 

37°C for 2 hours. The liquid obtained after autolysis consist of both pepsin and 

peptone. It is then filtered and sodium or ammonium salts are added to the liquid 

till it is half saturated. At this point only the pepsin separates out, and the peptone 

remains in the solution. The precipitates are collected and subjected to dialysis for 

the separation of salts. Remaining amount of pepsin if any in the aqueous solution 

is precipitated by the addition of alcohol into it. The pepsin is collected and dried 

at low temperature. 

  

Description 

  



Pepsin occurs in pale yellow colour, they are odourless or with very faint odour, 

translucent grains and slightly bitter in taste. It is soluble in dilute acids, water, and 

physiological salt (NaCl) solution. It is best active at a temperature of 40°C with 

pH 2–4. Pepsin is unstable above pH 6. The enzyme gets denatured at a 

temperature of 70°C and in the presence of alcohol and sodium chloride. Pepsin 

can be stored for 1–2 years at 2–8°C. 

  

Uses 

  

It is used in the deficiency of gastric secretion. Pepsin is also used in the laboratory 

analysis of various proteins; in the preparation of cheese, and other protein-

containing foods. 

BROMELIN 

  

  

Synonyms 

  

Bromelin, bromelain. 

  

Biological Source 

  

Bromelin is a mixture of proteolytic enzymes isolated from the juice of Ananas 
comosus (pineapple), belonging to family Bromeliaceae. 

  

Geographical Source 

  

Pineapple is a native of tropical America. It is grown in almost all parts of the 

world including India, China, Thai-land, United States, Brazil, Philippines, 

Mexico, Hawaii, and Taiwan. 

  

Cultivation, Collection, and Preparation 

  

Bromelin is found in pineapple fruit juice and stem. Pine-apple is perennial, and it 

does not have a natural period of dormancy. It is propagated through suckers, slips, 

and crowns. In India it is planted in August, the plant generally flowers in 

February–March, and the fruit ripens during July–October. 

  

The fruits must be left on the plant to ripen for the full flavour to develop. Dark 

green unripe fruits gradually change to yellow and finally to deep orange. The 

fruits are cut off. The enzyme bromelin does not disappear as the fruit ripens. The 



enzyme from fruit and stem are known as fruit bromelin and stem bromelin, 

respectively. It is isolated from pineapple juice by precipitation with acetone and 

also with ammonium sulphide 

  

Characteristics 

  

The optimum pH of bromelain is 5.0–8.0. In solution pH below 3.0 and above 9.5 

inactivates the enzyme. The optimum temperature is between 50 and 60°C, still it 

is effective between 20 and 65°C too. The moisture content should not exceed 6%. 

It is obtained in light brown-coloured powder. 

  

Chemical Constituents 

  

Bromelain is not a single substance, but rather a collection of enzymes and other 

compounds. It is a mixture of sulphur-containing protein-digesting enzymes, called 

proteolytic enzymes or proteases. It also contains several other substances in 

smaller quantities, including peroxidase, acid phosphatase, protease inhibitors, and 

calcium. 

  

Uses 

  

Bromelain is an effective fibrinolytic agent; bromelain inhibits platelet aggregation 

and seems to have both direct as well as indirect actions involving other enzyme 

systems in  one of the primary uses of bromelain in several foreign countries; it can 

modify the permeability of organs and tissues to different drugs. The potentiation 

of antibiotics and other medicines by bromelain may be due to enhanced 

absorption, as well as increased permeability of the diseased tissue which enhances 

the access of the antibiotic to the site of the infection. It is also thought that the use 

of bromelain may provide a similar access to specific and nonspecific components 

of the immune system, therefore, enhancing the body‘s utilization of its own 

healing resources. Bro-melain has been used successfully as a digestive enzyme 

following pancreatectomy, in cases of exocrine pancreas insufficiency and in other 

intestinal disorders. Research has indicated that bromelain prevents or minimizes 

the severity of angina pectoris and transcient ischemic attacks (TIA); it is useful in 

the prevention and treatment of thrombosis and thrombophlebitis. If administered 

for prolonged time periods, bromelain also exerts an antihypertensive effect in 

experimental animals. It may even be useful in the treat-ment of AIDS to stop the 

spread of HIV. It has no major side effects, except for possible allergic reactions. 

  

SERRATIOPEPTIDASE 



  

  

Synonym 

  

Serrapeptase, serratiopeptidase. 

  

Biological Source 

  

Serratiopeptidase is a proteolytic enzyme isolated from nonpathogenic 

enterobacteria Serratia E 15. It is also produced by the larval form of the silk 

moth. 

  

Preparation 

  

Serratiopeptidase is produced by fermentation technology by using nonpathogenic 

enterobacteria species such as Serratia E 15. The larvae of silk moth produce this 

enzyme in their intestine to break down cocoon walls. It can thus be obtained from 

the silk moth larvae. 

  

Characteristics 

  

Serratiopeptidase is very much vulnerable to degradation in the acidic pH. When 

consumed in unprotected tablet or capsule, it is destroyed by acid in stomach. 

However enteric coated tablets facilitate its absorption through intestine. One unit 

of the enzyme hydrolyses casein to produce colour equivalent to 1.0 μmol of 

tyrosine per minute at pH 7.5 and 35°C. 

  

Chemical Constituents 

  

Serratiopeptidase is a proteolytic enzyme of protease type XXVI. The preparation 

contains 7.1 units/mg solid. 

  

Uses 

  

Serratiopeptidase is the most widely prescribed antiinflammatory enzyme in 

developed countries and also in India. It eliminates inflammatory oedema and 

swelling, accelerate liquefaction of pus and sputum, and enhance the action of 

antibodies. It is also used as a fast wound healing agent. It is proving to be a 

superior alternative to the nonsteroidal antiinflammatory drugs traditionally used to 



treat rheumatoid arthritis and osteoarthritis. It has wide ranging applications in 

trauma surgery, plastic surgery, respiratory medicine, obstetric and gynaecology. 

PAPAIN 

  

  

Synonyms 

  

Papayotin, vegetable pepsin, tromasin, arbuz. 

  

Biological Source 

  

Papain is the dried and purified latex of the green fruits and leaves of Carica 
papaya L., belonging to family Caricaceae. 

  

The plant is cultivated in Sri Lanka, Tanzania, Hawai, and Florida. The plant is 5–

6 m in height bearing fruits of about 30 cm length and a weight up to 5 kg. The 

epicarp adheres to the orange-coloured, fleshy sarcocarp, which surrounds the 

central cavity. This cavity contains a mass of nearly black seeds. 

  

Preparation 

  

It is distributed throughout the plant, but mostly concentrated in the latex of the 

fruit. 

  

The latex is obtained by making two to four longitudinal incisions, about 1/8 inch 

deep, on the surface on four sides of nearly mature but green fruits while still on 

the tree. The incisions are made early in the morning, at intervals of three to seven 

days. The latex flows freely for a few seconds but soon coagulates. The exudate is 

collected in nonmetallic containers. The latex is dried as soon as possible after 

collection. Rapid drying or exposure to sun or higher temperature above 38°C 

produce dark colour product with weak in proteolytic activity. The use of artificial 

heat yields the better grade of crude papain. The final product should be creamy 

white and friable. It is sealed in air-tight containers to prevent loss of activity. If 

10% common salt or 1% solution of formaldehyde is added before drying, the 

product retains its activity for many months. 

  

Fully grown fruits give more latex of high enzyme potency than smaller or 

immature fruits. The yield of Papain varies from 20 to 250 g per tree. The yield of 

commercial Papain from latex is about 20%. 

Characteristics 



  

Papain occurs as white or greyish-white, slightly hygroscopic powder. It is 

incompletely soluble in water and glycerol. It may digest about 35 times its weight 

of lean meat. Best grades render digestion of 200–300 times their weight of 

coagulated egg albumin in alkaline media. A temperature range of 60–90°C is 

favourable for the digestive process with 65° the optimum point. Best pH is 5.0, 

but it functions also in neutral or alkaline media. It is activated by reduction (HCN 

and H2S) and inactivated by oxidation (H2O2, iodoacetate). 

  

Chemical Constituents 

  

Papain contains several enzymes such as proteolytic enzymes peptidase I capable 

of converting proteins into dipeptides and polypeptides, rennin-like enzyme, 

clotting enzyme similar to pectase and an enzyme having a feeble activity on fats. 

  

The enzymes, papain, papayaproteinase, and chymopapain, have been isolated in 

crystalline form from the latex. Papain is atypical protein digesting enzyme with 

isoelectric point. It contains 15.5% nitrogen and 1.2% sulphur. Crystalline papain 

is most stable in the pH range 5–7 and is rapidly destroyed at 30°C below pH 2.5 

and above pH 12. Papain is a protein of 212 amino acids and having a molecular 

weight of about 23,000 daltons. It is resistant to heat, inactivated by metal ions, 

oxidants and reagents which react with thiols, and is an endopeptidase activated by 

thiols and reducing moieties, for example, cysteine, thiosulphate, and glutathione. 

  

The leaves possess dehydrocarpaines I and II, fatty acids, carpaine, 

pseudocarpaine, and carotenoids. 

  

The fruits yield lauric, myristoleic, palmitoleic and arachidic acids, malonated 

benzyl-p-o-glucosides, 2-phenyl ethyl glucoside, and 4-hydroxy-phenyl-2-ethyl 

glucoside. 

  

Uses 

  

Papain is used to prevent adhesions; in infected wounds; internally as protein 

digestant, as anathematic (nematode), to relieve the symptoms of episiotomy 

(incision of vulva), in meat industry for tenderizing beef, for treatment of 

dyspepsia, intestinal and gastric disorders, and diphtheria, for dissolving diphtheria 

membrane; in surgery to reduce incidence of blood clots where thromboplasma is 

undesirable and for local treatment of buccal, pharyngeal, and laryngeal disorders. 

  



It is used in digestive mixtures, liver tonics, for reducing enlarged tonsils, in 

prevention of postoperative adhesions, curbuncles, and eschar burns. It is an 

allergic agent causing severe paroxysmal cough, vasomotor rhinitis and dyspnea. It 

is a powerful poison when injected intravenously. In industry it is used in the 

manufacture of proteolytic preparations of meat, lever, and casein, with dilute 

alcohol and lactic acid as meat tenderizer, as a substitute for rennet in cheese 

manufacture, in brewing industry for making chill-proof bear, for degumming 

natural milk, in preparation of tooth pastes and cosmetics, in tanning industry for 

bathing skin and hides, and as an ingredient in cleansing solutions for soft contact 

lenses. 

  

Test 

  

Papain is reacted with a gelatin solution at 80°C in the presence of an activating 

cysteine chloral hydrate solution for an hour. The solution is cooled to 4°C for long 

time. The treated solution must not regel in comparison to a blank solution under 

identical con-ditions. 

  

Adulteration 

  

Commercial papain is often adulterated with arrowroot starch, dried milk of cactus, 

gutta percha, rice flour, and pepsin. 

  

UROKINASE 

  

  

Synonym 

  

Uroquinase. 

  

Biological Source 

  

Urokinase is serine protease enzyme isolated from human urine and from human 

kidney cells by tissue culture or by recombinant DNA technology. 

  

Preparation 

  

Urokinase is a fibrinolytic enzyme produced by recombinant DNA using 

genetically manipulated E. coli cells. It is produced firstly as prourokinase q.v. and 

then converted to active form by plasmin or kallikrein. Urokinase used medicinally 



is also purified directly from human urine. It binds to a range of adsorbents such as 

silica gel or kaolin which can be use to initially concentrate and purify the product. 

It can be further purified by precipitation with sodium chloride or ethanol or by 

chromatography. Human urokinase needs sterile filtration, a septic filling and 

freeze drying. 

  

Characteristics 

  

Urokinase enzyme occurs in two different forms as single and double polypeptide 

chain forms. It has a half-life of 10–16 minutes after intravenous administration. 

These enzymes act on an endogenous fibrinolytic system. 

  

Chemical Constituents 

  

Urokinase enzymes are serine proteases that occur as a single low molecular 

weight (33 kDa) and double, high molecular weight (54 kDa) polypeptide chain 

forms. They differ in molecular weight considerably. A single chain is produced by 

recombinant DNA technique and is known as SCUPA. 

  

Uses 

  

Urokinase is used in the treatment of pulmonary embolism, coronary artery 

thrombosis and for restoring the potency of intravenous catheters. It is generally 

administered intra-venously in a dose of 4,400 units/kg body weight per hour for 

twelve hours. 

  

STREPTOKINASE 

  

  

Synonym 

  

Estreptokinase, plasminokinase. 

  

Biological Source 

  

Estreptokinase, plasminokinase is a purified bacterial protein produced from the 

strains of group C β-haemolytic S. griseus. 
  

Preparation 

  



Streptokinase is a bacterial derived enzyme of serine pro-tease group. The 

ancestral protease activity lies within the first 230 amino-acid residues at the N-

terminal part of the protein that evolves from serine protease due to the 

replacement of histamine at 57th amino acid by glycine. The amino terminal 

residue polypeptide chain shows sequence homology to serine protease. 

Duplication and fusion of gene generate an ancestral streptokinase gene. 

Streptokinase is produced by fermentation using streptococcal culture and is 

isolated from the culture filtrate. It is produced in the form of a lyophilized powder 

in sterile vials containing 2,50,000 to 7,50,000 IUs. 

  

Characteristics 

  

Streptokinase is a bacterial protein with half-life of 23 minutes. Its anisolylated 

plasminogen activator complex (APSAC) has a higher half-life of six hours. 

  

Chemical Constituents 

  

Streptokinase is the purified bacterial protein with about 484 amino-acid residues. 

  

Uses 

  

Streptokinase is the first available agent for dissolving blood clots. It binds to 

plasminogen in a 1:1 ratio and changes molecular conformation. Thus, the complex 

formed becomes an active enzyme and promotes the activity of fibrinolytic enzyme 

plasmin. Plasmin breaks fibrin clots. Anistreptase or the anisolylated plasminogen 

streptokinase activator complex (APSAC) can also be used in a similar way for 

degrading blood clots. Streptokinase and anistreptase are both used in the treatment 

of pulmonary embolism, venous, and arterial thrombosis and coronary artery 

thrombosis. It is also sometimes administered along with heparin to counter act a 

paradoxical increase in local thrombin. 

  
 

 

 

 

 

 



GELATIN 

  

  

Synonyms 

  

Gelfoam; puragel; gelatinum. 

  

Biological Source 

  

Gelatin is a protein derivative obtained by evaporating an aqueous extract made 

from bones, skins, and tendons of various domestic animals. Some important 

sources are: Ox, Bos taurus, and Sheep, Ovis aries belonging to family Bovidae 

  

Preparation 

  

The process of manufacture of gelatin vary from factory to factory. However, the 

general outline of the process is given below. 

  

Raw material 

  

Bones, skins, and tendons of Bovideans is collected and subjected to liming 

operation. 

  

Liming Process 

  

The raw material is first subjected to the treatment known as ‗liming‘. In this 

process, the skins and tendons are steeped for fifteen to twenty and sometimes for 

40 days in a dilute milk of lime. During this, fleshy matter gets dis-solved, 

chondroproteins of connective tissues gets removed and fatty matter is saponified. 

The animal skin is further thoroughly washed in running water. 

  

Defattying 

  

In case of bones, the material is properly ground and defatted in close iron 

cylinders by treatment with organic solvents such as benzene. The mineral and 

inorganic part of the bone is removed by treatment with hydrochloric acid. 

  

Extraction 

  



The treated material from bones, skins and tendons is boiled with water in open 

pans with perforated false bottom. This process can also be carried out under 

reduced pressure. The clear liquid runs of again and again and is evaporated until it 

reaches to above 45 per cent gelatin content. 

  

Setting 

  

The concentrated gelatin extract is transferred to shallow metal trays or trays with 

glass bottom. It is allowed to set as a semisolid jelly. 

  

Drying 

  

The jelly is transferred to trays with a perforated wire netting bottom and passed 

through series of drying compartments of 30–60°C increasing each time with 

10°C. About a month is taken for complete drying. 

  

Bleaching 

  

In case of darker colour, finished product is subjected to bleaching by sulphur 

dioxide. Bleaching affords a light coloured gelatin. 

  

Characteristics 

  

Gelatin occurs as a colourless or slightly yellow, transparent, brittle, practically 

odourless, tasteless sheet, flakes or course granular powder. In water it swells and 

absorbs 5–10 times its weight of water to form a gel in solutions below 35–40°C. It 

is insoluble in cold water and organic solvents, soluble in hot water, glycerol, 

acetic acid; and is amphoteric. In dry condition it is stable in air, but when moist or 

in solution, it is attacked by bacteria. The gelatinizing property of Gelatin is 

reduced by boiling for long time. The quality of gelatin is determined on the basis 

of its jelly strength (Bloom strength) with the help of a Bloom gelometer. Jelly 

strength is used in the preparation of suppositories and pessaries. 

  

Commercially two types of gelatin, A and B, are avail-able. Type A has an 

isoelectric point between pH 7 and 9. It is incompatible with anionic compounds 

such as Acacia, Agar and Tragacanth. Type B has an isoelectric point between 4.7 

and 5, and it is used with anionic mixtures. Gelatin is coloured with a certified 

colour for manufacturing capsules or for coating of tablets. It may contain various 

additives. 

  



Chemical Constituents 

  

Gelatin consists of the protein glutin which on hydrolysis gives a mixture of amino 

acids. The approximate amino-acid contents are: glycine (25.5%), alanine (8.7%), 

valine (2.5%), leucine (3.2%), isoleucine (1.4%), cystine and cysteine (0.1%), 

methionine (1.0%), tyrosine (0.5%), aspartic acid (6.6%), glutamic acid (11.4%), 

arginine (8.1%), lysine (4.1%), and histidine (0.8%). Nutritionally, gelatin is an 

incomplete protein lacking tryptophan. The gelatinizing compound is known as 

chondrin and the adhesive nature of gelatin is due to the presence of glutin. 

  

Chemical Tests 

 
 

1. Biuret reaction: To alkaline solution of a protein (2 ml), a dilute solution of 

copper sulphate is added. A red or violet colour is formed with peptides 

containing at least two peptide linkages. A dipeptide does not give this test. 

  

2. Xanthoproteic reaction: Proteins usually form a yellow colour when 

warmed with concentrated nitric acid. This colour becomes orange when the 

solution is made alkaline. 

  

3. Millon’s reaction: Millon‘s reagent (mercuric nitrate in nitric acid 

containing a trace of nitrous acid) usually yields a white precipitate on 

addition to a protein solution which turns red on heating. 

  

4. Ninhydrin test: To an aqueous solution of a protein an alcoholic solution of 

ninhydrin is added and then heated. Red to violet colour is formed. 

  

5. On heating gelatin (1 g) with soda lime, smell of ammonia is produced. 

6. A solution of gelatin (0.5 g) in water (10 ml) is precipitated to white buff 

coloured precipitate on addition of few drops of tannic acid (10%). 

  

7. With picric acid gelatin forms yellow precipitate. 

 
 

Uses 

  

Gelatin is used to prepare pastilles, pastes, suppositories, capsules, pill-coatings, 

gelatin sponge; as suspending agent, tablet binder, coating agent, as stabilizer, 

thickener and texturizer in food; for manufacturing rubber substitutes, adhesives, 



cements, lithographic and printing inks, plastic compounds, artificial silk, 

photographic plates and films, light filters for mercury lamps, clarifying agent, in 

hectographic matters, sizing paper and textiles, for inhibiting crystallization in 

bacteriology, for preparing cultures and as a nutrient. 

  

It forms glycerinated gelatin with glycerin which is used as vehicle and for 

manufacture of suppositories. Combined with zinc, it forms zinc gelatin which is 

employed as a topical protectant. As a nutrient, Gelatin is used as commercial food 

products and bacteriologic culture media. 
 

CASEIN 

  

Biological Source 

  

Casein is a proteolytic enzyme obtained from the stomachs of calves. It is extracted 

from the proteins of the milk; in the milk, casein is structured in voluminous 

globules. These globules are mainly responsible for the white colour of the milk. 

According to various species, the casein amount within the total proteins of the 

milk varies. 

  

The casein content of milk represents about 80% of milk proteins. The principal 

casein fractions are alpha (s1) and alpha (s2)-caseins, β-casein and κ-casein. The 

distinguishing property of all casein is their low solubility at pH 4.6. The common 

compositional factor is that caseins are conjugated proteins, most with phosphate 

group(s) esterified to serine residues. These phosphate groups are important to the 

structure of the casein micelle. Calcium binding by the individual caseins is 

proportional to the phosphate content. 

  

Within the group of caseins, there are several distinguishing features based on their 

charge distribution and sensitivity to calcium precipitation: 

  

Alpha (s1)-casein: (molecular weight 23,000; 199 residues, 17 proline residues). 

  

Two hydrophobia regions, containing all the proline residues, separated by a polar 

region, which contains all but one of eight phosphate groups. It can be precipitated 

at very low levels of calcium. 

  

Alpha (s2)-casein: (molecular weight 25,000; 207 residues, 10 prolines). 

  



Concentrated negative charges near N-terminus and positive charges near C-

terminus. It can also be precipitated at very low levels of calcium. 

  

β-casein: (molecular weight 24,000; 209 residues, 35 prolines). 

  

Highly charged N-terminal region and a hydrophobia C-terminal region. Very 

amphiphilic protein acts like a detergent molecule. Self association is temperature-

dependent; will form a large polymer at 20°C but not at 4°C. Less sensitive to 

calcium precipitation. 

  

κ-casein: (molecular weight 19,000; 169 residues, 20 prolines). 

  

Very resistant to calcium precipitation, stabilizing other caseins. Rennet cleavage 

at the Phe l05 – Met l06 bond eliminates the stabilizing ability, leaving a 

hydrophobia portion, para- κ-casein and a hydrophilic portion called κ-casein 

glycomacropeptide (GMP), or more accurately, caseinomacropeptide (CMP). 

  

Characteristics 

  

The isoelectric point of casein is 4.6. The purified protein is water insoluble. While 

it is also insoluble in neutral salt solutions, it is readily dispersible in dilute alkalis 

and in salt solutions such as sodium oxalate and sodium acetate. Casein does not 

coagulate on heating. It is precipitated by acids and by a proteolytic enzyme 

(rennet). 

  

Chemical Constituents 

  

Milk consists of 80% of milk proteins (casein). The major constituents of casein 

are alpha (s1) and alpha (s2)-caseins, β-casein and kappa-casein. These caseins are 

conjugated proteins with phosphate group(s) which are esterified into serine 

residues they have a low solubility at pH 4.6. 

 
 

Uses 

  

It is used in the manufacture of binders, adhesives, protective coatings, plastics 

(such as for knife handles and knitting needles), fabrics, food additives, and many 

other products. It is commonly used by bodybuilders as a slow-digesting source of 

amino acids. There is growing evidence that casein may be addictive for some 

individuals, particularly those on the autism spectrum or having schizophrenia. 



Fibres, Sutures and Surgical Dressings 

  

INTRODUCTION 

  

  

Fibres may be defined as any hair-like raw material directly obtainable from an 

animal, vegetable, or mineral source and convertible into nonwoven fabrics such as 

felt or paper or, after spinning into yarns, into woven cloth. A natural fibre may be 

further defined as an agglomeration of cells in which the diameter is negligible in 

comparison with the length. Although nature abounds in fibrous materials, 

especially cellulosic types such as cotton, wood, grains, and straw, only a small 

number can be used for textile products or other industrial purposes. Apart from 

economic considerations, the usefulness of a fibre for commercial purposes is 

determined by such properties as length, strength, pliability, elasticity, abrasion 

resistance, absorbency, and various surface properties. Most textile fibres are 

slender, flexible, and relatively strong. They are elastic in that they stretch when 

put under tension and then partially or completely return to their original length 

when the tension is removed. 

  

CLASSIFICATION AND PROPERTIES 

  

  

Natural fibres can be classified according to their origin. 

  

1.     The vegetable, or cellulose-base, class includes such important fibres as 

cotton, flax, and jute. 

2.     The animal, or protein-base, fibres include wool, mohair, and silk. 

3.     Regenerated and synthetic fibres include Nylon, Terylene, Orlon, Viscose, 

Alginate fibres, etc. 

4.     An important fibre in the mineral class is asbestos. 

  

The vegetable fibres can be divided into smaller groups, based on their origin 

within the plant. Cotton, kapok, and coir are examples of fibres originating as hairs 

borne on the seeds or inner walls of the fruit, where each fibre consists of a single, 

long, narrow cell. Flax, hemp, jute, and ramie are bast fibres, occurring in the inner 

bast tissue of certain plant stems and made up of overlapping cells. Abaca, 

henequen, and sisal are fibres occurring as part of the fibrovascular system of the 

leaves. 

  



Chemically, all vegetable fibres consist mainly of cellu-lose, although they also 

contain varying amounts of such substances as hemicellulose, lignin, pectins, and 

waxes that must be removed or reduced by processing. The animal fibres consist 

exclusively of proteins and, with the exception of silk, constitute the fur or hair that 

serves as the protective epidermal covering of animals. Silk filaments are extruded 

by the larvae of moths and are used to spin their cocoons. 

  

With the exception of mineral fibres, all natural fibres have an affinity for water in 

both liquid and vapour form. This strong affinity produces swelling of the fibres 

connected with the uptake of water, which facilitates dyeing in watery solutions. 

  

Unlike most synthetic fibres, all natural fibres are non-thermoplastic—that is, they 

do not soften when heat is applied. At temperatures below the point at which they 

will decompose, they show little sensitivity to dry heat, and there is no shrinkage 

or high extensibility upon heating, nor do they become brittle if cooled to below 

freezing. Natural fibres tend to yellow upon exposure to sunlight and moisture, and 

extended exposure results in loss of strength. 

  

All natural fibres are particularly susceptible to microbial decomposition, including 

mildew and rot. Cellulosic fibres are decomposed by aerobic bacteria (those that 

live only in oxygen) and fungi. Cellulose mildews and decomposes rapidly at high 

humidity and high temperatures, especially in the absence of light. Wool and silk 

are also subject to microbial decomposition by bacteria and moulds. Animal fibres 

are also subject to damage by moths and carpet beetles; termites and silverfish 

attack cellulose fibres. Protection against both microbial damage and insect attacks 

can be obtained by chemical modification of the fibre substrate; modern 

developments allow treatment of natural fibres to make them essentially immune to 

such damage. 
 

 

 

 

 

 

 

 

 

 

 

 



COTTON 

  

  

Synonyms 

  

Raw cotton, purified cotton, absorbent cotton. 

  

Biological Source 

  

Epidermal trichomes of the seeds of cultivated species of the Gossypium 
herbaceum and other species of Gossypium (G. hirsutum, G. barbadense) 

freed from impurities, fats and sterilized, belonging to family Malvaceae. 

  

Geographical Source 

  

United States, Egypt, some parts of Africa, and India. 

  

History 

  

There are about 39 species of Gossypium worldwide which are native to the 

tropics and warm temperate regions. Three species are native to South Africa, of 

these, Gossypium hirsutum from Mexico has become the predominant species 

in commercial cotton production worldwide. About 90% of the world 

commercially produces cotton from G. hirsutum. G. barbadense contributes to 

8% of the market while the remaining 2% belongs to the old world cotton grown in 

South and South-East Asia. 

  

Gossypium herbaceum or the African-West Asian cotton: Gossypium 

herbaceum is the indigenous species in India. It is native to semidesert conditions 

like in sub-Saharan Africa and in Arabia. It is a perennial shrub. It is widely 

cultivated in Ethiopia and also in Persia, Afghanistan. Turkey, North Africa, Spain, 

Ukraine, Turkestan, and China (first cultivation in China reported was in about 

A.D. 600). It reaches a height of 2–6 feet, with palmate hairy leaves, lobes 

lanceolate, acute yellow petals and a purple spot in centre, capsule when ripe splits 

itself and exposes the loose white clump surrounding the seeds and strongly 

adhering to the outer coating. G. herbaceum requires warm weather to ripen its 

seeds. 

  

Gossypium arboreum or the Pakistani-Indian cotton: It is native to Northwest 

India and Pakistan. The use and production of cotton dates back to 2000 BC, by the 



Harappan civilization of the Indus Valley. Some of them are tall perennial while 

others are short annuals. People of Nubia are considered to be the first cotton 

weavers of Africa. This cotton variety extended into other parts of Africa (Nigeria) 

that became a cotton-manufacturing centre from the 9th century onwards. 

  

Gossypium barbadense or South American cotton: G. bar-badense gives the Sea 

Island, or long-stapled cotton. The oldest cotton textiles recorded from South 

America date to 3600 B.C. The first sign of domestication of cotton species comes 

from Peruvian coast where cotton bolls dating to 2500 B.C. were found. Cotton 

became a commercial slave plantation crop in the West Indies and as a result of it 

Barbados in 1650s became the first British West Indian colony to export cotton. 

Later on around 1670, planting of G. barbadense also began in the British North 

American colonies. 

  

Gossypium hirsutum or Mexican cotton: G. hirsutum are found in coastal 

vegetation of Central and Southern North America and also in the West Indies. 

There are evidences of cotton remains dating back to 3500 B.C. in the Tehuacan 

Caves in Mexico and even the Spanish explorers have found cotton cultivation in 

the 1500s. 

  

Cultivation, Collection, and Preparation 

  

Cotton is cultivated by means of seed sowing method. The seeds are sown in rows 

of about 4–5 ft in distance. Proper fertilizers are provided timely. The cotton plants 

are shrubs or small trees that bare fruits (capsules) after flowering. The capsule 

consists of three to five seeds and is covered with hairs. The bolls are collected 

when ripe, separated from the capsule, dried, and subjected to the ginning press for 

processing. In ginning process, hairs and seeds are put before the roller with a 

small space, which separates the trichomes from the seeds. The short and long hair 

separated by delinter. Short hairs are known as ‗linters‘, which are used in the 

manufacturing inferior grade cotton wool, whereas long hairs are used for 

preparation of cloth. The seeds remain after the removal of hair is used for the 

preparation of cotton seed oil and oil cake for domestic animal feed. The raw 

cotton so obtained is full of impurities like the colouring matter and fatty material. 

It is then subjected to further purification by treating it with dilute soda ash 

solution under pressure for about 15 hours. It is then bleached and washed 

properly, dried, and packed. The packed cotton is then sterilized using radiations. 

  

Description 



 
 

 

  

Chemical Constituents 

  

It consists of 90% of cellulose, 7–8% of moisture, wax, fat and oil 0.5% and cell 

content about 0.5%. Purified cotton has almost cellulose and 6–7% of moisture. 

  

Chemical Tests 

 
 

1.     On ignition, cotton burns with a flame, gives very little odour or fumes, does 

not produce a bead, and leaves a small white ash; distinction from acetate 

rayon, alginate yarn, wool, silk, and nylon. 

  

2.     Dried cotton is moistened with N/50 iodine and 80% w/w sulphuric acid is 

added. A blue colour is produced; distinction from acetate rayon, alginate 

yarn, jute, hemp, wool, silk, and nylon. 

  

3.     With ammoniacal copper oxide solution, raw cotton dissolves with 

ballooning, leaving a few fragments of cuticle. Absorbent cotton dissolves 

completely with uniform swelling, distinction from acetate rayon, jute, wool, 

and nylon. 

  

4.     In cold sulphuric acid (80% w/w) cotton dissolves; distinction from oxidized 

cellulose, jute, hemp, and wool. 

  

5.     In cold sulphuric acid (60% w/w) cotton, is insoluble; distinction from 

cellulose wadding and rayons. 

  

6.     In warm (40°C) hydrochloric acid it is insoluble; distinction from acetate 

rayon (also silk, nylon). 



  

7.     It is insoluble in 5% potassium hydroxide solution; distinction from 

oxidized cellulose, wool, and silk. 

  

8.     Treat it with cold Shirla stain A for 1 min and wash out. It shows shades of 

blue, Tilac or purple; distinction from viscose, acetate rayons, alginate yarn, 

wool, silk, and nylon. 

  

9.     Treat it with cold Shirla stain C for 5 min and wash out; raw cotton gives a 

mauve to reddish-brown colour and absorbent cotton a pink one; distinction 

from flax, jute, hemp. The Shirla stains may be usefully applied to a small 

piece of the whole fabric under investigation to indicate the distribution of 

more than one type of yarn. 

  

10. It does not give red stain with phloroglucinol and hydrochloric acid; 

distinction from jute, hemp, and kapok. 

 
 

Uses 

  

Cotton is used as a filtering medium and in surgical dressings. Absorbent cotton 

absorbs blood, pus, mucus, and prevents infections in wounds. 

  

HEMP 

  

  

Biological Source 

  

Hemp is the pericyclic fibre obtained from Cannabis sativa Linn., belonging to 

family Cannabinaceae. 

  

Geographical Source 

  

Hemp is grown at any altitude from Norway to the Equator. The raw materials are 

imported from China, Hungary, America, Germany, Switzerland, Australia, 

Canada, France, and Norway. 

  

History 

  



The history of Cannabis sativa dates back to more than 6,000 years. The history 

of China has in its credit of having a Hemp textile production even before 4,500 

B.C. which later spread to Asia in around 1,000 B.C. and reaching Europe by 800 

B.C. In 1175 Cannabis sativa was grouped under taxable goods, and in 1535 an 

act came into force which compelled all land owners to sow 1/4 of an acre, or 

otherwise they be fined was formed by Henry VIII. During this period Hemp 

became a major crop and till 1920s about 80% of clothing was made from Hemp 

textiles. Traditionally, Hemp was processed by hand, which required huge labour 

and was costly. In 1917 American George W. Schlichten invented and patented a 

new machine for separating the fibre from the internal woody core (‗Hurds‘) 

reducing labour costs. By 1930, due to the tough competition by the other varieties 

of hemp imported by Philippines and Mexico, the hemp production by United 

States had fell to less than 200 acres. Later on during World War II, farmers in the 

United States were encouraged to cultivate both cannabis hemp and flax for the 

purpose of war under the banner of ‗Hemp For Victory‘, In 1937 the production 

of Cannabis sativa was restricted except for industrial use or research purpose 

but in 1970 its production was categorized as illegal for all purpose. In 1992/93 the 

first licenses were granted for growing Hemp of the low THC varieties (THC is the 

narcotic substance found in the leaves) under the ruling that Hemp is grown for 

‗special purposes‘ or ‗in the public interest‘. At present, approximately 2,500 

hectares are being grown. 

  

Chemical Constituents 

  

Hemp mainly consist of cellulose and lignin. 

  

Uses 

  

Hemp is mentioned historically to have more than 25,000 diverse uses. The 

historically mentioned uses are printing inks, paints, varnishes, paper, bibles, bank 

notes, food, textiles (the original Levi‘s jeans were made from Hemp cloth), canvas 

and building materials. Due to its high tensile strength, bast fibres are ideal for 

such specialized paper products as: tea bags, industrial filters, currency paper, or 

cigarette paper. 

  

 

 

 

 

 



JUTE 

  

  

Synonym 

  

Gunny. 

  

Biological Source 

  

It consists of phloem fibres from the stem of various species of the Corchorus; C. 
capsularis Linn, C. olitorius Linn, and other species like C. cunninghamii, C. 
junodi etc., belonging to family Tiliaceae. 

  

Geographical Source 

  

West Bengal and Assam. 

  

History 

  

Corchorus is a genus with 40–100 species of flowering plants. It is native to 

tropical and subtropical regions throughout the world. Though various species 

yield fibre, the chief sources of commercial jute are two Indian species 

the C. capsularis and C. olitorius. These species are grown in Ganges and 

Brahmaputra valleys. 

  

For past many centuries, Jute has been an integral part of Bengali culture. In the 

late 19th and early 20th centuries, much of the raw jute fibres were exported to the 

United Kingdom. In ‘50s and ‘60s (when nylon and polythene were rarely used), 

Pakistan was the world‘s lead jute producer. During those periods it had earned its 

money through jute of East Pakistan, (now called the Bangladesh). Jute was called 

the ‗Golden fibre‘ of Bangladesh because it brought the major portion of the 

foreign currency for the country. World‘s largest jute trade and jute processing 

economy was located in Bangladesh. Adamjee Jute Mill in Narayanganj, 

Bangladesh was world‘s largest jute mill with 1,939 looms and 25,000 employees 

up to 2002. Presently Sonali Aansh is one of the largest jute products 

manufacturers in Bangladesh. 

  

Description 

  



They are tall, usually annual herbs, reaching to a height of 2–4 m, unbranched and 

if branched it has only a few side branches. The leaves are alternate, simple, 

lanceolate, 5–15 cm long and a finely serrated or lobed margin. The flowers are 

small (1.5–3 cm in diameter) and yellow, with five petals; the fruit encloses many 

seeds in the capsule. 

  

Preparation 

  

Retting is the process for the preparation of bast fibres. This process is done by 

three methods, that is, microbial (or water), steam, and mechanical process. The 

microbial or water retting process is the oldest and the popular method employed 

for the breaking of lignin bond present between parenchyma and sclerenchyma. 

The breaking of this bond facilitates the easy procurement of skin from its core. 

Then the material is washed dried to release pectin bond which makes the hard 

skin to fine thread like fibres. The jute fibres are graded according to its colour, 

strength and fibre length. The fibres are of white to brown and 1–4 m. long. 

  

Microscopy 

  

A thin transverse section of the strand when treated with phuloroglucinol and HCl, 

stains the strands deep red, indicating the presence of lignin. Each strand is a 

collection of polygonal cells which are surrounded by lumen with various sizes. 

These strands can be separated by treating it with mixture of potassium chloride 

and nitric acid. 

  

Chemical Constituents 

  

Jute fibres are composed primarily of the plant materials cellulose and lignin. Jute 

is composed of about 50–53% cellulose, nearly 20% of hemicellulose and 10–11% 

of lignin along with other constituents like moisture not more than 12–13%, fats, 

wax, and ash contributing to 1% each. 

  

Uses 

  

It has a large range of use (about 1,000 uses). It is listed as the second most 

important vegetable fibre after cotton. Jute is used chiefly to make cloth for 

wrapping bales of raw cotton, in the preparation of sacks and coarse cloth. They 

are also woven into curtains, chair coverings, carpets, Hessian cloth very fine 

threads of jute can be made into imitation silk and also in the making of paper. It is 



even used in the manufacture of tows, padding splints, filtering, and straining 

medium. Jute is used for the preparation of coarse bags. 

  
 

SCOPE OF PHARMACOGNOSY 

  

Crude drugs of natural origin that is obtained from plants, animals and mineral 

sources and their active chemical constituents are the core subject matter of 

pharmacognosy. These are also used for the treatment of various diseases besides 

being used in cosmetic, textile and food industries. During the first half of the 

nineteenth century apothecaries stocked the crude drugs for the preparation of 

herbal tea mixtures, all kinds of tinctures, extracts and juices which in turn were 

employed in preparing medicinal drops, syrups, infusions, ointments and liniments. 

  

The second half of the nineteenth century brought with it a number of important 

discoveries in the newly developing fields of chemistry and witnessed the rapid 

progress of this science. Medicinal plants became one of its major objects of 

interest and in time, phytochemists succeeded in isolating the pure active 

constituents. These active constituents replaced the crude drugs, with the 

development of semisynthetic and synthetic medicine, they became predominant 

and gradually pushed the herbal drugs, which had formerly been used, into the 

background. It was a belief that the medicinal plants are of no importance and can 

be replaced by man-made synthetic drugs, which in today‘s scenario is no longer 

tenable. The drug plants, which were rapidly falling into disuse a century ago, are 

regaining their rightful place in medicine. Today applied science of 

pharmacognosy has a far better knowledge of the active constituents and their 

prominent therapeutic activ-ity on the human beings. Researchers are exploiting 

not only the classical plants but also related species all over the world that may 

contain similar types of constituents. Just like terrestrial germplasm, investigators 

had also diverted their attention to marine flora and fauna, and wonderful marine 

natural products and their activities have been studied. Genetic engineering and 

tissue culture biotech-nology have already been successful for the production of 

genetically engineered molecules and biotransformed natural products, 

respectively. 

  

Lastly, crude drugs and their products are of economi-cal importance and 

profitable commercial products. When these were collected from wild sources, the 

amount collected could only be small, and the price commanded was exorbitantly 

high. All this has now changed. Many of the industrially important species which 

produced equally large economic profits are cultivated for large-scale crop 



production. Drug plants, standardized extracts and the therapeutically active pure 

constituents have become a significant market commodity in the international 

trade. In the light of these glorious facts, scope of pharmacognosy seems to be 

enormous in the field of medicine, bulk drugs, food supplements, pharmaceutical 

necessities, pesticides, dyes, tissue culture biotechnology, engineering and so on. 

  

Scope for doctoral graduates in pharmacognosy is going to increase in the coming 

years. The pharmacognosist would serve in various aspects as follows: 

  

Academics: Teaching in colleges, universities, museums and botanical gardens. 

  

Private industry: Pharmaceutical companies, consumer products testing 

laboratories and private commercial testing laboratories, the herbal product 

industries, the cosmetic and perfume industries, etc. 

  

Government: Placement in federal agencies, such as the Drug Enforcement 

Agency, the Food and Drug Admin-istration, the U.S. Department of Agriculture, 

Medicinal plant research laboratories, state agencies like forensic laboratories, 

environmental laboratories, etc. 

  

Undoubtedly, the plant kingdom still holds large number of species with medicinal 

value which have yet to be discovered. Lots of plants were screened for their 

pharmacological values like, hypoglycaemic, hepatoprotective, hypotensive, 

antiinflammatory, antifertility, etc. pharmacognosists with a multidisciplinary 

background are able to make valuable contributions in the field of phytomedicines. 

  

FUTURE OF PHARMACOGNOSY 

  

Medicinal plants are of great value in the field of treatment and cure of disease. 

Over the years, scientific research has expanded our knowledge of the chemical 

effects and composition of the active constituents, which determine the medicinal 

properties of the plants. It has now been universally accepted fact that the plant 

drugs and remedies are far safer than that of synthetic medicines for curing the 

complex diseases like cancer and AIDS. Enormous number of alkaloids, 

glycosides and antibiotics have been isolated, identified and used as curative 

agents. The modern devel-opments in the instrumental techniques of analysis and 

chromatographical methodologies have added numerous complex and rare natural 

products to the armoury of phy-tomedicine. To mention a few, artemissinin as 

antimalarial, taxol as anticancer, forskolin as antihypertensive, rutin as vitamin P 

and capillary permeability factor and piperine as bioavailability enhancer are the 



recent developments. Natural products have also been used as drug substitutes for 

the semisynthesis of many potent drugs. Ergotamine for dihydroergotamine in the 

treatment of migraine, podophyl-lotoxin for etoposide, a potent antineoplastic drug 

or sola-sodine and diosgenin that serve for the synthetic steroidal hormones are the 

first-line examples of the recent days. 

  

In the Western world, as the people are becoming aware of the potency and side 

effects of synthetic drugs, there is an increasing interest in the plant-based 

remedies with a basic approach towards the nature. The future developments of 

pharmacognosy as well as herbal drug industry would be largely dependent upon 

the reliable methodologies for identification of marker compounds of the extracts 

and also upon the standardization and quality control of these extracts. Mother 

earth has given vast resources of medicinal flora and fauna both terrestrial and 

marine, and it largely depends upon the forthcoming generations of pharma-

cognosists and phytochemists to explore the wonder drug molecules from this 

unexploited wealth. 

  

Little more needs to be said about the present-day impor-tance of medicinal plants, 

for it will be apparent from the foregoing that the plant themselves either in the 

form of crude drugs or even more important, for the medicinally active materials 

isolated from them, have been, are and always will be an important aid to the 

physician in the treatment of disease. 

  

PHARMACOGNOSTICAL SCHEME 

  

To describe drugs in a systematic manner is known as pharmacognostical scheme, 
which includes the following headings: 

  

Biological Source 

  

This includes the biological names of plants or animals yielding the drug and 
family to which it belongs. Botanical name includes genus and species. Often 
some abbrevia-tions are written after the botanical names, of the biologist 
responsible for the classification, for example, Acacia arabica Willd. Here Willd 
indicates the botanist responsible for the classification or nomenclature. 



According to the biennial theory, the botanical name of any plant or animal is 
always written in italic form, and the first letter of a genus always appears in a 
capital later. 

  

Biological source also includes the family and the part of the drug used. For 
example, biological source of senna is, Senna consists of dried leaflets of Cassia 

angustifolia Delite, belonging to family Leguminosae. 

  

Geographical Source 

  

It includes the areas of cultivation, collection and route of transport of a drug. 

  

Cultivation, Collection and Preparation 

  

These are important to mention as these are responsible for quality of a drug. 

  

Morphological Characters 

  

In case of organized drugs, the length, breadth, thickness, surface, colour, odour, 
taste, shape, etc. are covered under the heading morphological characters, 
whereas organolep-tic properties (colour, odour, taste and surface) should be 
mentioned, if the drug is unorganized. 

  

Microscopical Characters 

  

This is one of the important aspects of pharmacognosy as it helps in establishing 
the correct identity of a drug. Under this heading all the detailed microscopical 
characters of a drug is described. 



  

Chemical Constituents 

  

The most important aspect which determines the intrinsic value of a drug to 
which it is used is generally described under this heading. It includes the chemical 
constituents present in the drug. These kinds of drugs are physiologi-cally active. 

  

Uses 

  

It includes the pharmaceutical, pharmacological and bio-logical activity of drugs or 
the diseases in which it is effective. 

  

Substituents 

  

The drug which is used during non-availability of origi-nal drug is known as 
substituent. It has the same type of physiological active constituents; however, 
the percentage quantity of the drug available may be different. 

  

Adulterants 

  

With the knowledge of the diagnostic characters of drugs, the adulterants can be 
detected. One should have the criti-cal knowledge of substances known to be 
potential adul-terants. Most of the times the adulterants are completely devoid of 
physiologically active constituents, which leads in the deterioration of the quality. 
For example, mixing of buffalo milk with goat milk is substitution, whereas mixing 
of water in the milk is adulteration. In the first case, goat milk is substitute and in 
the second case water is adulterant. 

  



Chemical Tests 

  

The knowledge of chemical tests becomes more important in case of unorganized 
drugs whose morphology is not well defined. 

  

 


