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Proteins & Enzymes

Gelatin & Caesin

Enzymes 

(Proteolytic, Amylolytic and Digestive)

Papain, Pepsin, Bromelain, Pancreatin, 

Serratiopeptidase, Hyaluronidase, 

Urokinase, Streptokinase, Asparginase, 

Somatropine)



PROTEIN

• It is a complex, high mol. Wt. Organic compound, consists of 
amino acids joined by peptide bonds. 

• Word protein derived greek: ‘protos’ = ‘of primary importance’.

• Essential for structure and function of all living cells, for growth 
and repair

• Are enzymes or subunits of enzymes. 

• 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).

• Long chains of amino acids are called proteins, shorter chain 
lengths are polypeptides’, ‘peptides’, or rarely, ‘oligopeptides

• 8 essential amino acids required by humans are: leucine, 
isoleucine, valine, threonine, methionine, phenylalanine, 
tryptophan, and lysine.
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GELATIN: Syn: Gelatina, Gel foam, puragel
• Chemical Test 

• Biuret reaction : 2ml alkaline solution of a protein+ dil. Sol. 
CuSO4 → red or violet color (if peptides have at least two peptide 
linkages). 

• Xanthoproteic reaction: Sample + Conc. HNO3+ warm → yellow 
+ alkali → orange color

• Millon’s reaction: Millon’s reagent (mercuric nitrate in HNO3 + 
trace of HNO2)+ Sample solution → white precipitate + Heat→ 
Red

• Ninhydrin test:  Aq. Sample sol.+ alcoholic sol. of ninhydrin + 
heat→  Red to violet colour 

• 1g Gelatin + soda lime + heat → smell of ammonia

• 0.5g Sample+ 10ml H2O+ 10& tannic acid → buff col. Ppt

• Sample solution + picric acid solution→ yellow ppt 





CASEIN

• 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.

• It comprises about 80 per cent total protein content of milk. There 

are two types of casein in the  market.  

• Acid Casein: Warm skimmed milk is acidified with dilute acid, the 

whey is separated, curd is  washed several times, dried and 

pulverized.  

• Rennet Casein: Skimmed milk is treated with an enzyme, rennet 

extract; product is separated,  and purified. 

• Principal casein fractions are alpha (s1) and alpha (s2)-caseins, ß-

casein and κ-casein. All have low solubility at pH 4.6.







CASEIN

• Description: It is white, slightly yellow, tasteless, odourless, 

amorphous solid, hygroscopic, stable when dry  but deteriorates 

rapidly when damp. 

• Solubility : insoluble in H2O, sol. in dil. alkalies, conc. acids, 

precipitates from dil. acid solutions.  

• Chemistry of Casein: Casein is a phosphoprotein, contain about 

0.85% P & 0.75% S.  Contains about 15 amino acids also rich in 

essential amino acids. Molecular weight 75000 -  3,70,000, 

Isoelectric point 4.7, Nitrogen content 15 – 16%.  

• Standards of Quality:

• Loss on drying: Not more than 6.0 %

• Sulphated ash: Not more than 1.5%  

• Specific gravity: 1.25 - 1.31. 



CASEIN

• Chemical Constituents

• Milk consists of 80% of milk proteins (casein). The major 

constituents of casein are alpha (s1) and alpha (s2)-caseins, ß-

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: Useful dietary supplement source of protein in pre and 

post operative care; as a base in standardisation of proteolytic 

enzymes and as emulsifying agent.  Industrially, used in sizing 

of textile and paper, as an adhesive, in preparation of casein  

plastic and casein paints. used by bodybuilders as a slow-

digesting source of amino acids.
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Preparation of Serratiopeptidase from Enterobacteria serratia















Streptokinase
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