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Preface








This manual is intended primarily to meet the needs of the Pharmacy and B.Sc. students. I have consulted a number of Textbooks and periodicals in the preparation of the book, to the authors of which, I am grateful. The aim is to provide a reasonable coverage of the subject matter as a whole.


The manual is designed to provide a brief and essential topics for teaching in Biochemistry. The subject matter has been dealt with concisely and in simplified manner for easy grasping.


I am grateful to my parents, Sri N. Janaki Ramaiah and Smt. Anasuyamma, my wife A.L.Jyoti and my daughters Keerthi Sri and Mohana Raga Chandrika.


I am also thankful to my Professor T.N.Mary, former Principal, A.N.U. College, Guntur for guidance and support. My thanks are also due to the Publishers for bringing this Manual in a record time.


Suggestions for improvement are welcome.


-Author
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Preparation of Standard Buffers




Buffers are solutions of weak acids or bases with their conjugate bases (or aids) that can resist changes in pH even when small amounts of acids or bases are added. A buffer solution is generally a mixture of weak acid and its salts (or) weak base in dilute salts. Buffer capacity is the amount of dilut acids or dilute alkali that is required to change one unit pH.


Buffers are classifed into three types:


(a) Acidic buffer


(b) Basic buffer


(c) Dibasic buffer


Acidic buffer are those solution which has weak acid and their salts with a strong base.


Basic buffer are those solution which is a weak base and its salts with a strong acid.


Dibasic buffer is a mixture of sodium dihydrogen phosphate, disodium hydrogen phosphate, potassium dihydrogen phosphate and dipotassium hydrogen phosphate.


Phosphate Buffer


Solution a : 0.2 M Potassium dihydrogen phosphate


Solution b : 0.2 M disodium hydrogen phosphate


Mix solution ‘a’ and solution ‘b’ to get the required pH and adjust the pH by adding acid or base.


 

To prepare 0.2 M phosphate buffer of pH 7, Mix solution ‘a’ of 61 ml and ‘b’ of 30 ml and adjust the pH by adding solution ‘b’.


Preparation of Phosphate Buffer
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Role of Buffers (Importance of Buffers)


The buffers play an important role in pharmaceutical preparations to ensure stable pH conditions for the medicinally active components.


1. Solubility: pH plays very important role in solubility behaviour of many drugs and pharmaceuticals. The required pH gets adjusted by buffers.


Several inorganic salt such as salts of Ferric, phosphates and borates become soluble in acidic media; but precipitate in alkaline media. Similarly, several organic substances with acidic functional groups are soluble in alkaline media. Amines and Alkaloids are soluble in acidic media but are almost insoluble in alkaline media.


2. Colour: The colour of many natural dyes present in fluid extract of certain synthetic drugs has been found to be pH dependent. For example, the red colour of cherry and respberry syrups has been maintained at acidic pH which becomes pale yellow to nearly colourless at alkaline pH.


3. Stability of Compounds: Certain drugs (or) pharmaceutical are stable at a particular pH value. For example, aderenaline under alkaline conditions with dissolved oxygen is unstable. So its solution for injection is buffered to most stable pH range 2.5 - 5.0. In the same manner, ascorbic acid and pencilin are not stable under alkaline pH conditions.


4. Patient Comfort: Injectables and preparations for internal (or) external use become irritating if their pH is greatly different from that normal for the particular tissues involved.


5. In Analytical labs the buffers of known pH are used as standards to calibrate the pH meters. Similarly, in complexometric analysis, buffers play an important role to stabilise the complexes formed (Buffers like pH 10 buffer are widely used)


Properties of Buffer Solutions: In general all the Buffer solutions have some properties in common. They are as follows.


(a) The pH of a buffer solution remains constant.


(b) On dilution, the pH of the buffer solution does not change.


(c) Upon the addition of small quantities of either acid (or) base, the pH of a buffer solution does not change.


(d) On keeping for long periods, the pH of a buffer solution does not change.



Following is a list of some buffers (pharmaceutical) widely used:


(a) Acetate Buffer (Mixture of Acetic acid and sodium-Acetate)


(b) Borate Buffer (Mixture of Boric acid and sodium-Borate)


(c)Phosphate Buffer (Mixture of Na2 HPO4 and NaH2PO4)


(d) Citrate Buffer (Mixture of citric acid and sodium citrate)
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Chemistry of Carbohydrates




Definition


Carbohydrates are defined as the aldehyde or ketonic derivatives of higher polyhydroxy alcohol or anhydrides of such derivatives.


Humans and all animals except carnivorous derive the major portion of their food calories from the various types of carbohydrates in their diets.


Most of the energy for the metabolic activities of the cell in all organisms is derived from the oxidation of carbohydrates.


Classification
Monosaccharides


These consist of single polyhydroxy aldehyde or ketone unit which cannot be broken down to simpler substances on hydrolysis.


Monosaccharides containing aldehyde group as the functional group are called aldoses and those containing ketone group as the functional group are called ketoses.


They are further classified according to the number of carbon atoms present.


Monosaccharides containing three to seven carbon atoms are called trioses, tetroses, pentoses, hexoses and heptoses respectively.


Oligosaccharides are defined as carbohydrates that contain between two and ten monosaccharides units per molecule joined by glucosidic linkages.




Depending upon the number of contituent monosaccharides units, the oligosaccharides are called disaccharides, terisaccharides etc.


Disaccharides


Disaccharides consists of two monosaccharides joined by a glycosidic linkage.


The most common and important disaccharides are maltose, lactose and sucrose.


Maltose consists of two molecules of D-glucose joined by α - (1, 4) glycosidic linkage.


Lactose consists of galactose and glucose joined by α - (1, 4) glucosidic linkage.


Polysaccharides


Polysaccharides are the polymers of monosaccharide units which are joined in linear or branched chain fasion by glycosidic linkage.


Polysaccharides contain a large number of sugar components per free carbonyl group.


These can be divided as :


(a) Homopolysaccharides and


(b) Heteropolysaccharides.


(a) Homopolysaccharides: They contain only one type of monosaccharides as the repeating unit. On hydrolysis, they give only one type of sugar.
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