
AIM: To study hydrolysis of casein by microorganisms. 
 
INTRODUCTION:  
 
Casein hydrolysis test: The protein casein is a large polymer of amino acids that make around 
85% of the protein found in milk as well as the white color of milk. Casein is way too large enter 
the cell membrane. In order to utilize casein, bacteria cells secrete proteolytic exoenzymes 
(caseinases and peptidases) outside of the cell that hydrolyze the protein in steps to amino 
acids. The amino acids can then be used by cells after crossing the cell membrane via transport 
proteins for their metabolism and growth. Casein hydrolysis is tested by growing an organism 
on a skim milk agar plate (providing nutrients and the casein) and then checking the plates for 
hydrolysis. Plates without any hydrolysis will be white from the casein, whereas those 
exhibiting hydrolysis will have zones of clearing around the growth 
 
The purpose of this test is to test various microorganisms especially bacteria and fungi to 
produce by proteolytic exoenzymes for casein hydrolysis which is of environmental significance. 
Further it is helpful in identifying bacteria that grow in milk, and differentiating among 
Enterobacteriaceae, Bacillaceae, and several other families of bacteria. 
 
REQUIREMNTS:  
Bacterial cultures: Bacterial/fungal cultures can be obtained or isolated from soil to test them 
for their casein degrading abilities. Generally, species of Bacillus are good casein hydrolysers. 
Culture medium: Casein agar plates or skim milk agar plates (Himedia laboratories, Mumbai). 
Chemicals: 10% Trichloroacetic acid solution 
 
Miscellaneous: Sterilized microtips, spreaders and inoculation loop 
 
 
 
PROCEDURE:  
 
Starch hydrolyzing activity of microorganisms 
 

1. Preparation of skim milk agar plates  
   

i. Composition of skim milk agar medium 
 

Components  
 

g/l 

Skim milk powder  
 

28.0  
 

 
Casein enzymic hydrolysate  
 

5.0 



 
Yeast extract 
 

2.5 

Dextrose 
 

1.0 

Agar 
 

15.0 
pH 7.0_+ 0.2 

 
 
 

ii. The components of the medium are dissolved one by one in 500 ml distilled water 
except agar in 1000 ml flasks and the pH of the medium is set at 7.0. The agar powder is 
then added and the volume of the medium is made up to 1000 ml. The medium is then 
autoclaved at 121°C for 15 min at 15 psi. The autoclaved medium is then poured in 
sterile petri dishes and allowed to solidify. Alternatively, ready-made medium can be 
used. 

 
iii. For testing the casein hydrolyzing activity of the given bacterial cultures, a single line 

streak of the given culture of bacteria is made in the center of the skim milk agar plate 
under aseptic conditions and plate is incubated at 37°C in an incubator for 24-48 h. After 
the growth of the cultures the plate is flooded with 10% Trichloroacetic acid to see a 
clear zone of hydrolysis around the culture growth. 

 
Note: The above test is purely qualitative and the measurement of zones of hydrolysis con vary 
from one culture to another depending upon the casein hydrolytic potential of the culture. 
However, it gives a rough comparison between various cultures. The actual enzyme activity of 
the given culture can only be elucidated in broth cultures. 
 
OBSERVATIONS: 
 
By visual differentiation, we can identify positive culture by presence of clear zone on skim milk 
agar plate whereas the negative culture will not have any clear zone formation.  
 
PRECAUTIONS: 
 

 All the components of the medium should be accurately weighed. 

 The media pouring and inoculation should be carried out under aseptic conditions. 

 TCA should be handled with care and gloves should be worn while using it. 


