Solution:

  From the problem it is understood that the following steps are carried out.

Serum  -(contains protein-(on digestion gives -( ammonia which is absorbed by the boric acid to form ammonium borate neutralized by std hydrochloric acid.

Step 1  

          From the problem it is clear that all the ammonia is obtained from the protein which after conversion to ammonium borate is neutralized by hydrochloric acid hence the volume of the acid used for the neutralization is equal to the volume of the ammonia liberated from the protein in the serum.

Step2  

           To calculate the concentration of std hydrochloric acid the following steps are used.

The balanced eq for the reaction between ammonium sulphate and hydrochloric acid is 

2HCl  +   (NH4) 2 SO4--(  2 NH4 Cl    +   H2 SO4

2 moles of HCl is used for reaction.

The molar mass of ammonium sulphate is 132.154gms

 The wt of ammonium sulphate is 0.330gms.

 The no of moles is  wt/ molarmass  = 0.330gms/ 132.154  =0.00249moles.

From the relationship molarity = noof moles * volume in litres.

It is possible to calculate the concentration of std HCl

The concentration of HCL=   0.00498* 33.3*10-3l =  1.658*10-5M.
Step3


Since ammonium borate is obtained from protein which uses 15ml of std HCl.

The concentration of protein is given by the relationship that 15ml of HCl is equal to the volume of ammonia obtained from the protein on digestion.

The number of moles of ammonia formed =  1.658*10-5M./ 15* 10 –3L = 0.0111mol

The concentration of protein=  vol of serum* molof ammonia derived from protein
                                       2*10-3 L* 0.0111 =2.213810-5M

wt% of protein=  0.0111*100=1.11 gm%

