DEFINATION

1) Carminative: -The Agent, which expels gases from G. I. tract, is known as carminative.

e. g. Fennel, Dill, Caraway

2) Expectorant: - The drug / agent which increases Fluidity of cough & helps in easy removal of cough are known as expectorant.

e. g. Vasaka, Tolu-balsam, Benzoin.

3) Purgative: - The drug which evacuate the bowl

e. g. Senna leaf, Castor oil,  Rhubarb.

4) Laxative: - These are the purgatives, which have mild action.

e. g. senna

5) Cathartic: - These are drastic purgative stools produced are watery in nature.

e.g. Castor oil, Rhubarb.

6) Analgesic: - The drugs which relieves pain by acting on Central Nervous System. They are of two types

I) Narcotic Analgesics e. g. Opium

II) Antipyretic Analgesics e. g. Aconite

7) Antipyretic Analgesics: - The drug, which reduces, elevated body temp.

e. g. Cinchona bark

8) Diaphoretic: - Drug, which reduces, elevated body temperature by increasing rate of sweating.

e. g. Tulsi, Camphor Tulsi, Camphor

9) Diuretic: - The drug, which increases rate of Formation & excretion of urine, is known as diuretic.

e. g. Tea, Buchu leaves

10) Emetic: - The drug which produces vomiting.

e. g. Mustard, Ipecac Senega.

11) Febrifuge: - The drug which reduces the body temperature.

12) Hypnotic: - The drug which produces sleep, like Natural sleep, is known as Hypnotic e. g. Opium

13) Sedative: - The drug, which lowers activity of any organ or central Nervous System, is known as sedative. (Tranquillizer.)

14)  Oxytocic: - The drug which causes contraction of uterus.

e. g. Ergot

15) Anthelmintic: - The drug, which kills or expels, worms from G. I. T.

e. g. Santonica flower, Chenopodium oil.

16) Appetizer: - The drug which increases desire for food

e. g. Cinchona, Nux-vomica.

17) Aphrodisiac: - An agent which stimulate sexual desire

e. g. lahsun.

18) Bitter: - Bitters are drugs having bitter taste, due to bitter taste they stimulate nerves and stimulate secretion of stomach and appetite.
e.g. Cinchona, Nux vomica.

19) Counter irritant: - Counter irritant is a substance, which when applied is externally produces irritation. This irritation is mild in nature, this irritation reduce the original pain sensation.

e. g. Camphor, Turpentine oil, methyl salicylate.

20) Stomachic: - The drug, which increases secretion of gastric juice & function of stomach, digestion is known as stomachic   e. g. Fennel, Dill, Gentian.

HISTORY, DEFINATION AND SCOPE OF PHARMACOGNOSY

· Pharmacognosy is defined as scientific & systematic study of structural, physical, chemical & biological characters of crude drugs along with history, method of cultivation, collection & preparation for the market.

· Crude Drugs: - Crude drugs are the drugs, which are obtained form natural sources like plant. Animals , minerals & they are used as such as they occur in nature without any processing except, drying & size reduction.

	Source
	Example

	Vegetable Source 
	Fennel, Dill, Clove and Senna

	Animal Source
	Honey, Bees wax, Shark liver Oil

	Mineral Source
	Talc, Chalk, Bentonite


Work of Seydler.

Seydler was German scientist he wrote a book " Analecta Pharmacognistica " in 1815. In this book he used word pharmacognosy first time he coined (to Prepare) this word by combining two Greek words

1) Pharmakon: - Drug

2) Gignosco: - To acquire knowledge of  

2) Work of Galen:  - (131 - 200)

Galen was Greek pharmacist; he worked on extraction of chemical constituent from the plants. He developed various methods of extraction therefore the branch of pharmacy which deals with extraction of chemical constituent from plants & animals is called as galenical Pharmacy.

3) Hippocrates (460 - 360. B.C.) 

Before the birth of Jesus. He was Greek scientist; he worked on human anatomy & Physiology Particularly on circulatory system & nervous system. He prepared famous oath for physicians, which is still taken by the physicians. He is known as father of medicine.

4) Indian History Of Pharmacognosy: -
It is about 5500 years old, in the suktas of Rigveda & Atharwaveda medicinal property of plant is given. There are several medicinal plants, which are given with there use. The old Ayurveda Books, Charak samhita & Sushrutsamtita described many medicinal plants.

5) Traditional Indian System of medicine (Indigenous) i. g. old system.

a) Ayurveda: - The old system of treatment in India. It is 5500 years old. Ayurveda believes there are 3 principles 1) cough. 2) Vat. 3) Pitta. Which are responsible to maintain health. If their equilibrium is disturbed persons suffers from diseases

Ayurveda cures the cause of disease. The principles of positive health and therapeutic measures embedded in this system relate to mental, physical, social and spiritual welfare of human beings. Drugs of Ayurveda are obtained mostly from plants.

Dosage of Ayurveda are 1) Bhasma (oxides of metals) 2) Quath (extracts) 3) Gutika (pills) 4) Lep (ointment) 5) Asava & Arishtha (Alcohol containing liquids.) 6) powder. 7) Medicated oils. There are eight braches of Ayurveda.

1. Kayachikitsa (Internal medicine)

2. Kumarbhritya (pediatrics)

3. Trachchikitsa (psychological medicine)

4. Shalakya Tantra [(CENT) Ears, Nose & throat]

5. Shalya Tantra (surgery)

6. Agada tantra (toxicology)

7. Rasayana tantra (geriatrics- medicines for the old persons)

8. Vajikaran tantra [Aphrodisiacs, drugs which are sexual stimulants.]

Sidha System of Medicine.

The "Siddhas" developed the Sidha system of medicine (Spiritual persons). It is old than ' Vedic culture ' it belongs to Dravidian culture. Like Ayurveda the medicines are prepared from plants. The literature of this system is given in Tamil Language. Like Ayurveda it believes that all objects in universe, are made from 5. Elements. 1) Earth. 2) Water. 3) Sky. 4) Air. & 5) Fire.

Diseases are identified by examination of pulse, voice, colour, of urine, tongue, and shadow. Etc. The books are written in Tamil. 

Naturopathy & yoga: -

Naturopathy is not only a system of treatment but it also teaches the way of living. In naturopathy use of soil & water is important in treatment of diseases mudpacks & steam baths are used. Fasting is also used to treat diseases.

Yoga consists of two parts: -

1.Exercises (physical postures). 2. Meditation

1.
Exercises: -

 Improves blood circulation in the body. 

2.
Meditation: - consists of 1) Breathing exercise 2) observance of austerity, 3) physical postures 4) Restraining of sense organ,, 5) Contemplation, 6).meditation & 7) samadhi.

This system helps us to improve physical, mental & social health. It improves personal behavior of the person.
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


CLASSIFICATION OF CRUDE DRUGS

There are following methods of classification.

1. Alphabetic method of classification

2. Chemical method of classification.

3. Pharmacological method of classification.

4. Morphological method of classification.

5. Taxonomical method of classification.

6. Chemo- taxonomical method of classification.
1.
Alphabetic Method of Classification
In this method drugs are classified according to first alphabet of their English or Latin name. This method is adopted in many books like I. P. (Indian Pharmacopoeia) N.P. (National formulary) U.S (United states Pharmacopoeia), B.P. In I.P.1955 drugs where given according to Latin name. In I. P. 1966 names changed in to English.

Amylum Changed in to starch

Acacia changed in to Indian gum.

Advantages: -If we know the name of drug, we can study it properly.

2.
Chemical Method of Classification: -

Drugs are classified according to their active chemical constituent. Drugs which

Contain similar chemical are grouped in one place.

	Chamical Content
	Drugs

	1. Volatile oil



2. Alkaloid




3. Glycoside





4 Fixed oil & fat




5. Carbohydrates




6. Vitamins





7. Lipid


	Fennel oil, coriander.

Rauwolfia, Datura Nuxvomica, Cinchona,and Vinca

Senna leaf, Digitalis.

Arachis oil, sesame oil, castor oil

Acacia, Honey, starch, Isapgol

Shark liver oil, cod liver oil wheat, Germ oil, Amla.

Castor oil, peanut oil, mustard, and wool fat


Disadvantages: -

1. This method does not give any idea about source of drug.

2. Some drugs contain two important chemicals so it is difficult to classify them.

e. g. Nutmeg contains volatile oil as well as fat. Cinchona contains glycoside as well as alkaloid.

3. No idea whether drug is organized or unorganized.

Advantages: -

If we know chemical constituent. It is easy to study the drug.

Pharmacological Classification: -

The drugs having similar pharmacological effect in body are grouped together.

	Pharmacological Action
	Drug

	1. Carminatives

	Fennel, Dill, Coriander, and Clove.

	2.  Purgatives


	Cascara- sagrada, Aloe, Senna, and Rhubarb.

	3.  Cardio tonics




	Digitalis, squill, and strophanthus

	4.   Anthelmintic

	Artemisia, Male- fern, and Quassia

	5.  Anti- cancer

	Podophyllum, Vinca

	6.  CNS Stimulant


	Nuxvomica

	7.  Expectorant



	Vasaka, Liquoric

	8.  Bitter tonic


	Gentian, Cinchona, and Nux vomica


Disadvantages: -

1.
Some crude drugs have two different pharmacological actions therefore it is difficult to classify them. E.g. Nux- vomica is CNS stimulant as well as bitter tonic. Cinchona is bitter tonic as well as Antimalarial & Antipyretic.

2.
Drugs that have different mechanism of action have to be grouped together.

e. g. Castor oil is irritant purgative & Isapgol is bulk purgative but they are placed in one
 group.

3.
No idea whether drugs are organized or unorganized

4.  
This method does not give any idea of source of drugs.

Advantages: -

If we know pharmacological action it is easy to study the drug.

Morphological Classification: -

In this method drugs are divided into parts of plants like, Roots, Flowers, Leaves, Wood, Extracts, Gum, Bark.

	Part of Plant

	


Drugs

	Fruit:

	Caraway, Fennel,

	Seed:

	Nuxvomica, Nutmeg, colchicum

	Bark:

	Arjuna, Cinchona, cinnamon

	Gum:

	Acacia, Tragacanth, Streculia, and Guargum

	Latex:

	Opium, Papaya

	Extract:

	Catechu, Agar, and gelatin.

	Leaf:

	Coca, Digitalis, Senna, and Vasaka.


Advantages: -

1.
It is more convenient for practical purpose.

2.
Even if the chemical content or action of drug is not known the drug can be studied properly.

3.
It gives idea about source of drugs

4.
It gives idea whether it is organized / unorganized.

Disadvantages: -

During collection, drying & packing morphology of drug changes. They are difficult to study.

Taxonomical Classification: -

It is purely biological classification. Drugs are given according to position of plant in plant kingdom. It is difficult system.

Disadvantage: -

No idea about organized / unorganized.

Fennel: -

Division

- 
Angiosperm.

Class


-
Dicotyledonae

Order


-
Umbelliflorae.

Family


-
Umbelliferae.

Example

-
Fennel.

Chemo taxonomical: -

This is recent type of classification in which equal importances have been given to family of plant & it's chemical constituents. It has been found that there is closed relationship between chemical composition of the plant and its position in plant kingdom.

Ex. plants of Umbeliferae contain volatile oil, plants of Solanaceae, Apocyanaceae contain alkaloid.

PHARMACEUTICAL AIDS

"Pharmaceutical aids are the drugs or substances which have no or little pharmacological effect but they are essentially used in the preparation of pharmaceutical dosage forms" (like tablets, injections, emulsions, ointments.)

Class 





Examples.

1. Coloring agent

: Turmeric, chlorophyll, Caramel, Cochineal insect for red 

   colour.

2. Flavoring agent

: Cardamom, cinnamon oil, rose, Orange peel, Nut-meg

3. Sweeting agent

: Honey, Sucrose, Lactose, and Liquorice.

4. Binding agent

: Mucilage of Acacia, Mucilage of Tragacanth 2 % starch 

  solution.

5. Diluents


: Lactose, starch, Arachis oil, cinnamon water, sesame oil, 

  and Peppermint  water.

6. Disintegrating

: Isapgol Methylcellulose, Carboxymethylcellulose(CMC),   

    Agent 

   
  microcrystalline cellulose, psyllium husk

7.  Lubricants

: Talc, coca butter, and magnesium trisilicate.

8. Emulsifying Agent
: Gum tragacanth, agar, and Gum acacia.

9. Suspending agents
: Bentonite, Gum tragacanth, Gum acacia

10. Ointment bases  
: Bee wax, spermaceti, and lanolin, Carnauba wax

11. Thickening agent
: Methylcellulose, pectin, Tragacanth

Define Drug: -

"Drugs are those substances which are used in humans or animals either externally or internally for the treatment prevention, diagnosis, mitigation of diseases, it also includes substances which are used to kill of expel warms from G. I. T. or insects & the substances which affect the any fun or structure of body"

Technical Product: -

1)
The crude drug which are used as medicine as well as in industry is known as Technical Product. e. g. Papain: It is used for digestion of protein. In industry it is used to prevent chill haze in beer & to make meat soft.

2)
Oleoresin of ginger: - It is used as carminative. In soft drink industry used to give particular taste.

3)
Starch: It is used as binding agent, disintegrating agent & in halogen poisoning In cloth industry as filler.

ADULTERATION

Definition:

Adulteration is the debasement of the article. Adulterant resembles in color, size, and shape of genuine drug.

Method of adulteration:

The adulteration may be deliberate or accidental

 Accidental adulteration is due to-

Carelessness, ignorance or due to lack of knowledge.

Deliberate adulteration is done to get high price of drug. Adulteration involves following

Conditions- .

1. Spoilage, 2. Deterioration.  3. Inferiority. 4. Substitution.

Method of Adulteration: -

1.
Replacement by Exhausted Drug 

It is usual in case of costly drugs like clove, Ginger, fennel, Tea, etc. The active chemical constituents are exhausted from these drugs & exhausted drug is colored properly & mixed with genuine drug.

2.
Substitution by Similar in appearance but inferior drugs: -

If the drug has not reached minimum standards of quality then it is known as inferior drug. These inferior drugs are used for adulteration.

e. g. Digitalis leaves, which contain less amount of glycosides are used as adulterant in gunine digitalis leaves.

3.
Substitution by artificially prepared adulterants: -

e. g. i) Paraffin wax is colored yellow & is mixed with bees wax. ii) Artificial invert sugar is mixed with honey.

4.
Substitution by substandard commercial Varieties :-

i) Capsicum annum is used to mix with Capsicum minimum. ii) Seeds of Strychnous nux blanda are used as adulterant in the seeds of Strychnous nuxvomica.

5.
Presence of Organic matter from the same plant: -

i) Clove stalks are used as adulterant in cloves. ii) Parts Of inflorescence of fennel, caraway, and coriander are used to mix in fennel, caraway & coriander respectively.

6.
Addition of synthetic chemical: -

i) Benzyl benzoate is added to Peru balsam. ii) Addition of Citral  to Lemon grass       

Oil

Difference between

	Organized drug
	Unorganized drug

	1. Cellular structure present
	1. cellular structure is absent

	2. Organized drugs are part of plant, animal like, fruits, seeds, and roots.


	2. Unorganized drugs are

Obtained from parts of plant & animal by extraction, distillation incision.; Expression

	3. To study organized drug properly, there T. S. or L. C. is token & study under microscope.
	3. For study of unorganized drug physical constituent like density, viscosity, refractive index, optical rotation & chemical test are important criteria

	4. They are solid in nature
	4. They are solid, semi solid, or liquied

	5. Ex. Fennel, Dill, 
	5. Lemon oil, Starch, Catechu.


	Gum
	Mucilage

	1. Gums are produced by plant when it in injured of diseased by a process " Gummosis"
	1. Mucilage is the normal products of plant growth.

	2. Gum is produced outside the plant cell.
	2. Mucilage is produced inside the cell.

	3. Gums are soluble in water to form adhesive solution.
	3. Mucilage are not soluble in water, they form slimy solution with water.

	4. Gums are made up of sugar, salts of uronic acid e.g. Gum acacia, gum Tragacanth gum.
	4. Mucilage is made up of ester & Sulphuric acid. e. g. Mucilage is present in Agar, Senna, Isapgol.


Dried Juice: - The juices are obtained from fleshy leaves (aloes) or from stems of the trees (kino). In all cases, incisions are made to respective part of the plant and juices coming out juice collected and dried.

LATEX : -

Latex is a product present in special tissue of plant it is white, aqueous, suspension, the suspended particles are protein, sugar, minerals, alkaloid, resin, starch. E.g. opium, papain, Gutta percha. The extract drugs are obtained by treating the part of plant with water or distillation e.g. Agar, black, catechu, gelatin




 EVALUATION OF CRUDE DRUGS

Definition: -

To confirm the identity, quality and purity of a crude drug, if it is adulterated Then to find type of adulteration & extent of adulteration is known as evaluation.

Methods of Evaluation: -

1. Organoleptic evaluation. 2. Microscopic evaluation. 3. Chemical evaluation.

4.  Physical evaluation. 5. Biological evaluation.

1.
Organoleptic evaluation: -

Examination of drug by colour, odor, shape size, taste, touch, texture, sound is known as Organoleptic evaluation. Ex. taste of fennel is sweet. Taste of clove is pungent. Leaf of datura is hairy. While evaluating by this method there are Some restriction like drugs change in shape & size during drying & packing so it is Difficult to the study the drug by organoleptic evaluation. Ex. length of cinnamon quill is 1 meter but it is found in small pieces in the market.


Digitalis leaves breaks in small pieces during drying and packing.

2.
Microscopic Evaluation: -

Microscopic evaluation is useful for the organized drug (drug having cellular structure) T. S. & L.S. of the drugs are observed under microscope with the help of staining agent. Special attention is given on the type of cells, their arrangement, presence or absence of calcium oxalate crystals, presence or absence of starch grains, size of starch grains, cell contents etc. Ex. Different drug have different trichomes e.g. nux vomica have lignified trichomes. Fennel contains vascular bundles which are surrounded by reticulated parenchyma. It contains vitta having volatile oil.

3.
Microchemistry: 
Some time small quantity of chemical reagent is used on transverse section & observed under microscope. If we want to observe starch grain then we have to use dilute iodine soln on the T. S. because starch grains becomes blue due to iodine. To locate strychnine & Brucine in nux- vomica seeds, we use ammonium vanadate. Thus use of small quantities of drugs & chemical reagents is known as microchemistry.

Following are the examples of microscopic evaluation. (Leaf constants) 

A) Stomatal no. :- It is. average  no. of stomata present in 1 sq. millimeter of epidermis. The totall no is constant for a given drug.

Drug Stomatal no. Datura stramonium 87, Datura innoxia 141.

B) Stomatal Index: -  It is  the percentage which the number of stomata form to the total no. of epidermal cells, each stoma being counted as one cell. 

I = S *100/(E+ S )

I = Stomatal Index. S = No of stomata. E = No of epidermal cell in same area. Stomatal index is useful for evaluation of leaf drug. It is constant for a given species.

Drug





 Stomatal index

Indian senna 



17 to 20

Alexandrian senna 



10.8 to 12.6

B) Vein islet no: - Islet is area surrounded by veins " It is the no. of vein islets per sq.mm of leaf surface. It is constant for given species of drug It is used for evaluation of crude drug

Indian senna 



19 – 23

Alexandrian senna



25 – 30

D) Palisade ratio: - It is the average no of palisade cells beneath one epidermal cell using four continues epidermal cells for the count. It is constant for given leaf. Used for evaluation of leaf.

Digitalis purpurea 



3.7 
to 4.2 , 

Datura stramonium 



4    
to 7 

Atropa belladonna



6 
to 10

Quantitative Microscopy: (Lycopodium Spore Method) :-

It is an important analytical technique for powder drugs, especially when chemical and other method of evaluation of crude drugs fail as accurate measures of quality. Lycopodium spores are very characteristic in shape and appearance and exceptionally uniform in size (25 (m). On an average, 94000 spores per mg of powdered Lycopodium are present.


A powdered drug is evaluated by this technique, if it contains:

1)
Well defined particles which may be counted, e.g. Starch grains or pollen grains,

2)
Single layered cells or tissues, the area of which may be traced under suitable magnification and actual area calculated or

3) 
The object of uniform thickness, the length of which can be measured under suitable magnification and actual area calculated.

The size of starch grains is also important in detection of adulterants. In case of Cinnamomum cassia, the diameter of starch grains is usually more than 10 micros. The dimension of fibers also helps in detecting adulteration in case of Cinnamon. The number of sclerenchymatous cells per square cm in cardamom is one of the criteria for the detection of varities of cardamom seed in powdered form.

Chemical Method Of Evaluation: -

This evaluation consists of isolation, purification & identification of the active chemical constituent from crude drug. This method consists of following test 1.Acid value 2.saponification value 3.Iodine value 4.Ester value 5.Acetyl value, and 6.Determination of methoxy group.

Chemical evaluation also consists of titration, gravimetric analysis, chromatographic analysis, spectrophotometer analysis, etc.

Chemical test are also helpful for the identification of crude drugs. e. g.

1.Van urk's test for Ergot. 2. Halphenes test for Arachis oil. 3. Borntrager test for Anthraquinone Glycoside.

 Ex. starch  gives blue color with iodine. It forms a thick viscous solution with water.

The estimation of chief constituents or group of active constituents is an integral part of chemical evaluation e.g. total sennosides in senna morphine in opium, citral in lemon-grass oil, eugenol in clove oil, eucalyptol in eucalyptus oil, water –soluble alkaloids in ergot, Tropane alkaloids in belladonna, emetine in ipecac, Reserpine and rescinnamine in Rauwolfia, quinine in cinchona etc.

The chemical tests also help in proper identification of varieties of the crude drugs. The solution of lead acetate or lead sub-acetate are3 used specifically for chemical identity of gums. 

Physical Method Of Evaluation: -

Following are methods of physical Evaluation.

A) Determination of moisture content   
 B) Determination of Viscosity

C) Determination of Melting point.
    
 D) Determination of Optical rotation.

E) Determination  of  Refractive Index    
 F) Determination of ash content

G) Determination of Extractives
     
 H) Determination of volatile oil content

Physical methods are used for evaluation whenever they are possible.

A) 
Moisture content determination: -

The % of active chemical constituents is always given on air dried basis of the drug. Moisture content is determine by beat the drug in oven at 1050c till constant weigh The drugs which contain volatile oil their moisture contain is determined by Toluene distillation         method. The excess moisture is harmful to the  crude drugs because in it’s presence chemical constituent of drug get hydrolyzed. If drug contain excess moisture bacteria, fungi, insects attack on drug & cause deterioration.

Drug 



Moisture content % W/W

Aloe



Not more than 10 % W/W

Digitalis 


Not more than 5 % W/W

Starch    


Not more than 15 % W/W

B) 
Determination of viscosity: -
Viscosity of liquid is constant on a given temp. Viscosity is indication of purity of drug.

It is determined, at 250C, viscosity of liquid paraffin should not be less than 64 centimeter stokes.

C) 
Determination of melting point: -

It is one of the criteria to determine quality and purity of crude drugs. Crude drugs Contain number of chemicals therefore their melting point is not sharp. But it is in a range. Ex.

Drug 



     

Melting point

Hard paraffin 



50 - 570c

Bees wax 




62 - 650 c

Cocoa Butter




30 - 330 c

Colophony




75 - 850 c

D) Determination of optical rotation :-

Optical rotation is determined by the polarimeter certain crude drugs can rotate plane Of polarized light to right (dextro rotatory drug) or to left (laevo rotatory drugs.) It is determined by using sodium vapor lamp. At 250 c. optical rotation is a one of the criteria to determine the quality & purity of drug.

Name of drug 



Angle of optical rotation

Honey 





+ 30
to -150
Clove oil 




    
    0
to  -1.50
Caraway oil 





+ 70
to + 800
E) Refractive Index: -

When a ray of light passes from one medium to another of different density it bents from original path. Thus the ratio of velocity of light in vacuum to its velocity in substance is termed as refractive Index of substance. Refractive index varies with the wavelength of the light.  It is determined by using sodium vapor lamp. It is determined at 250 C It is criteria to determine quality and purity of the drug.

Drugs 




Refractive Index

Arachis oil 



1.4678 to 1. 4698

Clove oil 



1.5300 to 1. 5310

F) Ash content: -

The residue remaining after incineration (burning) is known as ash content of the drug.

The ash represents inorganic chemicals, Salt & soil attached to the drug. It is a criterion to determine quality & purity.

Drug 




Total ash

Aloes 




5  % W / W

Cannabis 



15% W / W

Ginger



6  % W / W

Acid insoluble ash is the part of total ash, which is insoluble in dilute hydrochloric acid.

Soil & sand attached to drug is determined by acid insoluble ash content.

Drugs 




Acid insoluble ash

Cannabis 



Not more than 5 % W / W

Cardamom 



Not more than 3.5 % W / W

Agar




Not more than 1% W / W

G) Extractives: -

Extract value is criteria to determine quality and purity of crude drug, Different types of Solvents are used to prepare extracts of crude drug because different chemicals are soluble in different solvent. The solvent is evaporated and weight of extractive is determined. There are following types of extractives.

a) Water soluble extractive: - Water is a good solvent for sugar, mucilage, plant acids, 
etc. it is used for those drugs, which contains above chemicals. Ex.

Drug 




Water-soluble extractives.

Aloes: 



Should not be less than 25 % W / W

Senna leaves


Should not be less than 30 % W / W

Ginger



Should not be less than 10 % W / W

b) 
Alcohol soluble Extractives: - Alcohol is a good solvent for resins, tannins, it is used for the drug which contain above chemicals. Generally 95% ethyl alcohol is used for determination of alcohol soluble extractives. Some times dil alcohol may be used according to solubility of chemicals of drugs.

Drugs 


Alcohol soluble extractives

Benzoin 


Not less than 90 % W / W

Asafoetida


Not less than 50 % W / W

Ginger


Not less than 4.5 % W / W

c) 
Ether soluble extractives: - There are two types of ether extract values.

i) 
Volatile ether soluble extract value: - It represents volatile oil content of drug.

ii) 
Non volatile ether soluble extractives: - It represents fixed oil & present in coloring matters of the drug.

Drug 



Non-volatile ether soluble extractives

Capsicum (chilly) 

Not more than 12% W / W

Nutmeg                  

Not more than 25% W / W

Linseed


Not more than  25% W / W

H) 
Determination of volatile oil content: -
Several drugs contains volatile oil for determination volatile oil content or % of volatile oil by kjeldol distillation method or Toluene distillation method.

Drug 



   

Volatile oil content(% W/W)Not less than

Fennel 




1.4 % W / W

Cardamom



   
4    % W / W

Caraway




2.5 % W / W

Different chromatographic techniques such as, thin layer chromatography (TLC) high performance liquid chromatography (HPCL), gas chromatography, column chromatography, gel permeation chromatrography, affinity chromatography, as well as techniques like, spectrophotometric method, radio immunoassays are used very frequently for physical evaluation of crude drugs.

BIOLOGLCAL EVALUATION (BIO ASSAY)
Biological assay are performed for those drugs which can not be tested properly in the laboratories. They are performed on 1) cells. 2) Bacteria. 3) Fungi. 4) Animals. Etc.

This method is used for antibiotics, vitamins, hormones & cardiac glycosides.

Bioassay is the measurement of the sample drugs, which produce the same biological

Effect as that of standard preparation 
such activity is represented in International units

(I. U.) Digitalis 1 I.U. is contained in76mg of standard preparation.

Vit A – 1 I. U. contained in 0.344 mg of standard preparation.

CHEMICAL NATURE OF CRUDE DRUGS

1.
ALKALOIDS

Alkaloids are basic nitrogenous organic compounds of the plants having marked physiological action if taken in small dose Generally they contain nitrogen in heterocyclic ring.

They are colorless crystalline, non – volatile & bitter in taste. They are solid, insoluble in water, soluble in organic solvents Generally they are laevo – rotatory, there are some exception Coniine is dextrorotatory. Nicotine is liquid, Berberine is yellow. They found as salt of acids in the plant.

Functions: - 1) They protect the plant from insects, 2) They take part in synthesis of proteins, 3) They stimulate growth, reproduction & metabolism of the plants. 4) They are detoxicating agents.

Identification Test: -

There are two types of test. 

1) Precipitation test. 2) Colour test.

1.
Precipitation test:-

	Alkaloid + Mayer’s reagent
	potassium mercuric iodide solution
	potassium mercuric iodide solution

	Alkaloid + Dragendorff’s reagent
	Potassium Bismuth iodide solution
	Brown or redish Brown ppt. Or colour

	Alkaloid + Wagner’s reagent
	Iodine & pot. Iodide solution
	Brown or reddish brown ppt or colour.

	Alkaloid + Hager’s reagent
	Saturated solu. of picric acid
	yellow ppt.




2.
Colour Test: -

a) 
Potassium chloride sol.  + Caffeine – 
It gives colour

b) 
Colchicines + HNO3 –


 yellow colour.

CLASSIFICATION OF ALKALOIDS

	Types of alkaloids
	Example
	Sources

	1. Tropane alkaloids
	Atropine, cocaine
	Datura, Coca

	2. Quinoline Alk.
	Quinine, Quinidine
	Cinchona

	3. Isoquinoline Alk.
	Papaverine, Emetine
	Opium, Ipecac

	4. Indole Alk.
	Strychnine, Brucine, Reserpine
	Nux-vomica, Rauwolfia, Vinca

	5. Phenanthrene Alk.
	Morphine, Codeine
	Opium

	6. Purine Alk.
	Caffeine
	Tea, Coffee.

	7. Pyrrole and pyrrolidine Alk.
	Nicotine
	Tobacco

	8. Pyridine and Piperidine Alk.
	Coniine, Lobeline
	Hemlock, Lobelia.

	9. Imidazole Alk.
	Pilocarpine
	Pilocarpus.

	10. Steroidal Alk.
	Conessine
	Kurchi

	11. Terpenoid
	Aconitine
	Aconite

	12. Alkaloidal Amines
	Ephedrine
	Ephedra.


*
Isolation (Extraction of Alkaloids)

Method of Isolation depends upon chemical nature of Alkaloid

Method I

1) Drug is powdered & extracted with Ethanol.

2) Remove the solvent by evaporation.

3) Treat the residue with water. Remove the water containing free bases.

4) Add sodium carbonate & extract the solution with Ether.

5) Evaporate the Ether to obtain impure (crude) alkaloid.

6) Pure this alkaloid by chromatography.
Method II

1) Powder of drug is treated with water & lime.

2) The lime combines with acid, Phenolic substances, & tannins.

3) The powder is extracted with ether.

4) The ether is shaken with water & alkali.

5) The impurities go in ether solution.

6) The crude alkaloids come in aqueous soln.
7) This solution is again extracted with chloroform to obtain pure alkaloids.

GLYCOSIDES
Glycosides:-

“Glycosides are non- reducing organic substances, they are condensation product of 1 molecule of sugar (Glycone)  & 1 molecule of non sugar [Aglycone]. On hydrolysis they produce Glycone & Aglycone part ”

Common sugars are glucose, mannose, and rhamanose & digitoxose. The non- sugar part is alcohol / phenol & amine. The activity of glycoside is due to non-sugar part (Aglycone). Sugar helps in absorption.

Glycosides are crystalline solid, colorless, non- reducing generally laevorotatory. They are soluble in alcohol & water. Dilute acids and enzymes hydrolyze them.

Function: -

1. They protect the plant from insect & animal.  2. They stimulate growth, reproduction & metabolism of plant. 3. They are detoxicating agents.

Classification: - Glycosides can be classified by two methods

1. According to basis of chemical nature of Aglycone.

2. According to chemical linkage betn Glycone & Aglycone.

1.  Classification according to the chemical nature of Aglycone: -

I) 
Cyanophoric or cyanogenetic glycosides: - This type of glycoside produce one molecule of Hydrocyanic acid (HCN) & sugar on hydrolysis e. g. Amygdaline in bitter almond.

II) 
Cardiac Glycoside: - This type of glycoside acts on heart muscle they increase force of contraction of heart. Cardiac glycoside are again divided into  Cardinolides  & Bufadienolides ( C24 ) e. g. Purpurea glycosides in digitalis leaf.

Chemical test for cardiac glycosides

i) Bal jet Test: -

ii) Legal Test: -

iii) Isothiocyante glycosides: -

These glycosides give1 molecule of sulphur on hydrolysis e. g. sinigrin in black mustard

iv) Saponin Glycosides: -

This glycoside on hydrolysis gives Aglycone known as sopogenin. They form soapy, colloidal solution with water. They cause haemolysis of R. B. C. in very low concentration saponins are good detergent & emulsifying agent. E. g. Digitonin, gitonin, Digonin in digitalis leaf.

iv) Phenolic Glycosides: -

According to chemical nature these glycoside are divided into following type

	Type
	Aglycone
	Source

	Simple Phenolic glycoside
	Salicin
	Salix species

	Anthraquinone glycosides
	Barbaloin, aloe- emodin
	Aloe, Rhubarb, Senna

	Coumarin glycosides
	Umbelliferone
	Asafoetida, Tobacco

	Flavone & flavonoid
	Gentisin, Kaempferol
	Senna, Gentian, Liquorice

	Anthocyanidine 

	Cyanidin, Malvidin
	Rose, Purple grapes.


Identification test for Glycosides :-

1) 
Test for Anthraquinone glycoside: Write the test for senna leaf.

2)       Test for cardiac glycoside Write keller killiani test of digitalis.


3)       Test for saponin glycosides.

Test for saponin glycosides are –

1) 
Shake the powdered drug with water to form soapy solution

2)
If powdered drug is added to sample of blood it causes breaking of 

R. B. Cs (haemolysis)
Classification according to chemical linkage between glycone & Aglycone
1) O-glycosides: - If this glycoside sugar combines with OH group of the non- sugar 

part.

R – HO + OH C6 H11 O5 

O C6 H11 O5  (e. g Cardiac glycosides.)

2) C – Glycosides: - In this type carbon atom combine with sugar.

R – CH + OH C6 H11 06 = C C6 H11  (e. g. Aloin in Aloe)

3) S- Glycoside: - In this type sulphur atom combined with sugar.

R – SH + OH + C6 H11 O5 = S – C6 H11 O5 (e. g Isothiocyante glycoside that is sinigrin)

4) N – Glycosides: - In this glycoside nitrogen of NH group combines with sugar.

> N – H + OH C6 H11 O5 = > N – C6 H11 O5 e. g. Nucleosides.

· Isolation or Extraction of Glycosides: -
1. Extract the powdered drug with water or alcohol.

2. Due to this enzyme present in tissue are destroyed.

3. Add lead acetate solution to ppt. Impurities

4. Filter the solution & pass H2S gas in filtrate to neutralize excess of lead.

5. Now concentrate the extract to get crude glycoside.

6. Purify the glycoside by using chromatographic methods.

TANNINS 

“Chemically tannins are derivatives of polyhydroxy benzoic acid, capable of combining with proteins. They are complex, high molecular Wt, Organic nitrogenous substances. They are non- crystalisable, soluble in alcohol & water ” 1. They have tanning property. 2. They ppt proteins and alkaloids. 3. They are acidic in nature. 4. They have astringent test. 5. They cause the contraction of smooth muscle. 6. They give dark blue, green black color with ferric salt or iron. 7. They give the Gold beater skin Test.

Classification of tannin: -Tannins are classified in 2 types.
1. Hydrolysable tannin.


2. Condensed tannin.

	Hydrolysable tannins
	Condensed tannins

	1. They are hydrolysable by acids or enzymes
	1. They are more resistant to hydrolysis

	2. Chemically they are esters of Phenolic acids
	2. They are related to flavonoid pigments.

	3. On treatment with acids or enzymes they produce Gallic acid or Ellagic acids.
	3. On treatment with acids or enzymes. They decompose into insoluble red compound known as phloba phenes.

	4. On dry distillation they are converted into pyrogallols
	4. On dry distillation they produce catechol.

	5. With iron salts they produce blue colors.
	5. With iron salts they produce green colors.

	6. Ex. Clove, Myrobalan
	6.Black catechu, Acacia bark.


Chemical Test of Tannins: -

1) Gold beater’s skin Test: - Gold beater skin is a membrane prepared from intestine of ox

Gold beaters skin is treated with 2 % HCl. Wash the skin with water & keep the skin in the test solution for 5 minute. Again wash the skin with water. Treat the skin with 1 % FesO4 soln
If true tannins are present brown or black spot is produced on the skin.

2) Gelatin Test: - If solution of tannin is added to 1 % solution of gelatin containing 10 % Nacl, ppt. is produced.

3) Aqueous solution of tannins + Aq. solution of ferric chloride 
   Hydrolysable tannin gives blue black colors & condensed tannin gives brownish green colors
4) Tannins give red color with vanillin HCl reagent
Isolation of Tannins (extraction): -

Raw material------
Extract with ether +    alcohol--
   Filter --
   Filtrate
--------
Shake Filtrate with water



Aqueous solution Takes most of tannin

Evaporate aqueous extract to dryness under vacuum

Crude Tannin is dissolves in alcohol-----
Alcoholic solution shaken with ether
-------
Ppt of pure tannin is obtained from ether solution.


VOLATILE OIL

(Ethereal oils, Essential oils)
Volatile oil is odorous principle of plants & animals chemically they are made of isoprene units (C5 H 8) combine to form mono terpenes. Sesqui terpenes & diterpenes with formula C10 H16C15H24 & C20 H32 respectively. The characteristic odor of volatile oil is due to oxygenated compounds of terpenes.

They evaporate of room temp without producing stain on the paper.

· They are insoluble in water, soluble in organic solvent. Except clove oil they are lighter than H2 O

· They have high refractive index.

· They are found in the plants of family, Zingiberaceae, Lauraceae, umbelliferae, Labiatae.

Uses: -

1. 
They are used as carminative, flavoring agent, counter irritant, dental analgesic, diuretic. 2. For the synthesis of vitamin A.

Classification of volatile oils

	Type
	Example

	1. Alcohol volatile oil
	Peppermint, Cardamom, rose, sandalwood.

	2. Aldehyde volatile oil
	Cinnamon, lemon, Orange peel lemon grass, bitter almond.

	3. Ester volatile oil
	Gaultheria, lavender, mustard.

	4. Hydrocarbon volatile oil
	Turpentine, black pepper, hops

	5. Ketone volatile oils
	Caraway, spearmint, buchu, camphor.

	6. Oxide volatile oil
	Chenopodium, eucalyptus

	7. Phenolic ether vol. Oil
	Anise, fennel nutmeg.

	8. Phenol volatile oil
	Clove, thyme, creosotes.


Chemical Test for Volatile oil


Presence of volatile of oil can be detected by following Test.

1) Take thin section of the drug & add a drop of tincture alkana. Red color is produced which indicates presence of volatile oil.

2) Take a thin Section of drug & add alcoholic solu of Sudan III – Red color, which indicate presence of volatile oil.

1. Hydro distillation Method: -

The drug is powdered & kept in a distillation plant, which is made of copper or stainless steel. The steam is introduced through the boiler around the crude drug. The volatile oil comes out with the steam, which is collected. The layer of volatile oil is separated from he water.

2. Enfleurage method: -

This method is used for extraction delicate volatile oil. Petals of flower are spread on a layer of fat present on glass sheets. The fat absorbs the volatile oil. After few days old petals are removed & fresh petals are spread on the fat. This process is continued till fat becomes saturated with the volatile oil the fat with the volatile oil is known as pomade. Volatile oil is extracted from the pomade.

3) Ecuelle Method: -
In this method there is round bowl to which a hallow pipe is attached. Inside the bowl there are pointed projections Peel of lemon or orange is kept in a bowl. Bowl is rotated with the machine. The projections break oil glands of the peel. The volatile oil and liquid is collected from the pipe. The volatile oil is separated from liquid.

4) Sponge Method: -

Sponge is kept in water. Peel of lemon or orange is brought near the sponge by hands. The sponge is removed & pressed to collect volatile oil & water. The volatile oil is separated from water by distillation.

TERPENOIDS

The term Terpene represents hydrocarbons (C5 H8 )n..While terpenoids include hydrocarbons, as well as their oxygenated derivatives.


Terpenes & Terpenoid are found in all volatile oil.

Property of terpenes & terpenoid: - Terpenes and terpenoid are found in all volatile oils. There fore their properties are similar to volatile oils.

Classification of terpenoids

	Name of class
	No. of Isoprene units(C5 H8 )
	Formula

	Isoprene
	1
	C5 H8

	Monoterpenes
	2
	C10 H16

	Sesquiterpens
	3
	C15 H24

	Diterpenes
	4
	C20 H32

	Triterpenes
	6
	C30 H48

	Tetraterpenes
	8
	C40 H64

	Pentaterpens
	9
	C50 H80

	Polyterpens
	N
	(C5 H8 )n


Uses: - It is used as carminative, flavouring agent, counter irritant, deodorant, analgesic, stimulant, and diuretic. Etc.

LIPIDS

(Lipid includes fats, fixed oil & wax)

Chemically fixed oil & fats are glycerides of fatty acids of high molecular weight. On hydrolysis they yield / Produce glycerin & fatty acids Formula-.

CH2 – O CO – R

CH – O – CO – R’

R fatty acid 

CH2 – O – CO – R’’

The oil also contains vitamins, sterols, antioxidant, phospholipids, pigments, ketone etc.

1)They have food value & they can be converted into soap by heating with alkali

(Saponification)2)They are non- volatile & cannot be distilled. 3) They are thick viscous, yellow colored liquids (In case of fixed oil) & semi solid (in case of fats. 4) They have good lubrication property. 5) They are emollient.6) They turn rancid on storage due to free acidity.

Fat: - “ Fats are solid or semisolid at 15.50 to 16.50 C while fixed oils are liquid at this temp.

Uses: - 1. It is used as lubricant, food. 2. Used in preparation of injection, ointments, liniments, in cosmetics, hair oils also in preparation of soap, paints, Varnishes.

Chemical Test: -

1.
Using sodium hydroxide – 5 drops of oils + 1 ml of 1 % CuSO4 solution.

And. 5 drop of 10 % NaOH solution. A blue solution is obtained due to Glycerin.

2.
Using sodium hydrogen sulphate- 5 drops oils in a test tube add a-pinch of sodium hydrogen sulphate. A pungent odour is produced from test tube. Due to formation of aciotein.

Classification of Fats & oils

Vegetable oils and fats.




Fats


Nondrying



Semi-drying
         Drying

   


           Oil




       Oil
   
   Oil

Nutmeg butter

Arachis Oil



Castor oi 
   Linseed oil


Kokum butter

Almond oil



Mustard oil
   Poppy oil

Coconut oil

Olive oil


    Cottonseed oil
   Hemp oil

Uses Of Fixed Oils And Fats:-  Caster oil is laxative. Shark liver oils contains vitamins. Arachis oil, Olive oil are used as vehicle for injections, liniments, cosmetics. Industrially used for preparation of soaps, paints, varnishes and lubricants.

Waxes: - Waxes are esters of fatty acid along with high molecular weight monohydric alcohols such as cetyl alcohol, cholesterol, melissyl alcohol.

They are insoluble in water. They are soluble in organic solvents, solids. They have characteristic waxy luster they milt on heating. They are unctuous to touch.

e. g. 
a) Animal wax 


Bees wax, spermaceti.

b) Vegetable wax


Japan wax, carnauba waxes.

c) Mineral 



Hard paraffin ceresin

The difference betn fats & waxes is that, waxes can be saponified only by alcoholic solution of alkali while fixed oil can be saponified by aqueous as well as alcoholic solution of alkali.

RESIN

Resins cannot be defined sharply. They are mixture of organic acids, alcohols, and esters. They are amourphous, non- crystalisable transparent, solids or semi solids. They are insoluble in water & soluble in organic solvents. When heated they melt & burn with sooty flame. They are produced in plants in special type of glands. On boiling with alkalis they form resin soap. They are non nitrogenous.They are hard , heavy than water and non conductive.  

Classification: - According to the principle components present they have been classified as follows:- 

	Class
	Drug
	Example

	1 Acid Resin
	Colophony, Myrrh
	Abietic acid, Commiphoric acid

	2. Ester Resin
	Benzoin, Storax
	Benzyl benzoate

	3. Resin alcohol
	Balsam of Peru, Gurjanbalsam
	Peruresinotannol, Gurjuresinol..


Resin Combinations: -

1) 
Oleoresins: - Homogenous mixture of volatile oil & resin is called as oleoresin 

e.g. Oleoresin of Ginger.

2) 
Oleo- gum- Resin: - Homogenous mixture of volatile oil, gum & resin. e.g. Myrrh, Asafoetida.

3) 
Glyco resin: - Homogenous mixture of sugar & resin Ex. Jalap, resin of Ipomoea

4) 
Balsam: - If the resin contain cinnamic &/ or benzoic acid it is called balsam. Ex. Benzoin, balsam of Tolu.

Isolation Of Resins: -

1. By heating the crude drug. Ex. Guaiacum.

2. By collecting the fossil resins. Ex. Kauri

3. By making incisions on the plant. Ex. Asafoetida, Myrrh.

4. By distillation. Ex.  Colophony

5. By extraction with alcohol. Ex. Oleoresin of Ginger & oleoresin of capsicum.

COLLECTION & PREPARATION OF DRUGS

1. Senna: -
Collection: -

Cultivation of Senna is done by sowing the seeds. The collection of crops is done in November & December. In these months the crop is 3 to 5 months old. The flowering tops are cut & removed to produce more branches & more leaves. Leaves harvested by cutting the plant just above the ground & leaves are collected.

The leaves are spread on the floor under the shade without overlapping. The leaves are shuffled (turned over) for uniform drying. The leaves are dried till they loose 60 % of their weight. The yellowish green leaves get high valve in market. They are separated. The leaves tossed to separate fruits & branches from the leaves. The leaves are packed in the balls & pressed by hydraulic press & sent to market.

2. Digitalis: -

Collection: -

Digitalis is a biennial or perennial herb about 1 to 2 meters in height. In first years the Plants bear rosette leaves. In 2nd year plant bears sessile leaves. In the month of august & September leaves are collected in afternoon by hand picking. In these months 2/3 of flowers are fully developed. The basal leaves & the leaves at top are collected at the end. The dry weather is specifically selected for the collection. The discolored leaves are rejected.

Preparation: -

As soon as leaves are collect they are brought to drying center. The leaves are dried in the dries below 600 C till they contain 5% moisture. If the drug contains more moisture the enzyme oxidase & digipurpuridase cause hydrolysis of glycosides in the leaves. If leaves are dried above 600 C glycoside degrade & loose the potency. The dried leaves are packed in airtight container containing a suitable dehydrating agent.

3. Rauwolfia

Collection: -

The drug is collected from cultivated as well as wild plants. When the plants are about 3 to 4 years old they are uprooted by mechanical means. The roots are cut properly, washed to remove soil, dried in air & packed into gunny bags for the market.

4. Opium

Opium is dried latex obtained by incision from unripe capsules of Papaver somniferum
[Family: - Papaveraceae]. Collection of opium starts late in February and may extend upto May, 

Depending upon the climatic conditions and time of sowing the seeds. The unripe capsules, which change their bluish green color to yellowish in winter, are incised in afternoon vertically from top to the bottom of capsule. The whitish latex comes out. In the subsequent morning; the latex is scrapped off and transferred to the earthenware vessels. Each capsule is required to be lanced 3 to 4 times on alternate days till no more latex is left. The yield of opium per hectare in India varies from 15 to 30 Kg.per hectare. India is the major producer of opium in the world.

BARK

Definition: The bark (in commerce) consists of external tissues lying outside the cambium, in stem or root of dicotyledonous plants. Following are the tissues present in bark:

1.
Cork (phellem), phellogen and phelloderm (collectively known as periderm),

2 
Cortex,

3
Pericycle, 4 primary phloem and  secondary phloem.

In Botany the bark consists of periderm and tissue lying outside it. i.e. Cork, phellogen and phelloderm.

Method of collection of bark:


Bark is generally collected in spring or early summer because the cambium is very active, thin walled and gets detached easily. Following are the methods of collection of bark-.

1.
Felling method:

The fully-grown tree is cut down near the ground level by an axe. The bark is removed by making suitable longitudinal and transverse cuts on the stem and branches.  Disadvantages of this method are

1) The plant is fully destroyed and 

2) The root bark is not utilized.

2.
Uprooting method:-

In this method, the stems of definite age& diameter are cut down, the root is dug up and bark is collected from roots, stems and branches. In Java, cinchona bark is collected by this method

3.
Coppicing method:-

The plant is allowed to grow up to certain age& diameter. The stems are cut at a certain distance from ground level. Bark is collected from stem and branches. The stumps remaining in the ground are allowed to grow up to certain level; again the shoots are cut to collect the bark in the same manner. Cascara bark and Ceylon cinnamon bark are collected by this method.

MORPHOLOGY OF BARK


The following features may be used to describe the morphology of bark.

1.
Shape

The shape of the bark depends upon the mode of cuts made and the extent and shrinkage occurred during drying.


a) Flat

When the large piece of the bark is collected from old trunk and dried under pressure, the bark is flat e.g. Quillaia and Arjuna barks.


b) Curved 

Here, both the sides of the bark are curved inside e.g. Wild cherry, Cassia and Cascara barks.


c) Recurved


 Both sides of the barks are curved outside e.g. Kurchi bark.


d) Channeled

When the sides of bark are curved towards inner side to form channel e.g. Cascara barks.


e) Quill

If one edge of bark covers the other edge it is called quill. e.g. Ceylon Cinnamon and Cascara barks.


f) Double quill

Here, both the edges curve inward to form double quill. e.g. Cinnamon and Cassia bark. 

It is man made shape. Quills are placed one inside other. It saves space for storage and prevents loss of volatile oil from inner barks.





FRACTURE

The appearance of exposed surface of transversely broken bark is called fracture. Different types of fracture, their description and examples are given in table.

	Various types of fractures of bark

	No
	Type
	Description
	Examples of barks

	1
	Short
	It is smooth
	Cassia, Cinnamon, Cascara

	2
	Granular
	Shows grain like minute prominances
	Wild cherry

	3 
	Splintery
	Shows uneven projecting point
	Quillaia

	4
	Fibrous
	Shows thread like fibres
	Cascara

	5
	Laminated
	Shows tangentially elongated layers
	Quillaia



Histology of barks:


The bark shows following microscopical characters:

1) 
Tabular radially arranged cork cells may be suberised or lignified (e.g. in Cassia bark)


2) 
Thin walled cellulose Parenchymatous phellogen and phelloderm.
3) 
Collenchymatous and / or Parenchymatous cortex.
4) 
Parenchymatous or sclerenranchymatous pericycle, may contain band of stone and fires.

5) 
Primary phloem, which is generally, crushed e.g. in cascara and Arjuna

6) 
Secondary phloem consisting of sieve tubes, companion cells, phloem parenchyma, phloem fibres and stone cells. Phloem fibers are thick walled, lignified e.g. in Cinchona and Cascara; stone cells are thick, lignified with narrow lumen e.g. Kurchi and Cinnamon barks; sometimes branched stone cells are seen in Wild cherry bark.

7) 
Thin walled, living radially elongated medullary ray cells, which are uni-or-bi-or multiseriate and straight or wavy.

8) 
Starch, calcium oxalate, oil cells, mucilage etc. are often present in cortex, phloem parenchyma and medullary rays.
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