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DETERMINATION OF THE NITROGEN CONTENT 
BASED ON THE DUMAS METHOD

1. Burning: nitrogen containing compounds are converted to
nitrogen oxides or N2 in the presence of catalyst (copper oxide,
copper oxide/platinum).

2. Reduction: nitrogen oxides are reduced to N2 with tungsten.

3. Gas separation: other organic molecules form CO2 and water
that have to be removed from the gas mixture.

4. Determination of the volume of N2 formed.



1. Digestion of the organic components with sulfuric acid.

2. Deliberation of ammonia with a strong base following
distillation.

3. Titration. Determination of the amount of the ammonia
distilled with a titrimetric method.

DETERMINATION OF THE NITROGEN CONTENT 
BASED ON THE KJELDAHL METHOD



1. Digestion of the organic substance

Digestion is carried out with cc. sulphuric acid at 420 °C in the
presence of:

- boiling point increaser (K2SO4)
- oxidants (H2O2, KMnO4)
- catalyst (HgO, Se)

in order to speed up the decomposition.
Nitrogen containing substances are converted with the exception of

nitrites and nitrates to NH4HSO4.
Chemical decomposition of the sample has been completed when

the medium is clear and colourless.



2. Deliberation and distillation of ammonia

Sodium hydroxide solution is added to the solution containing
NH4HSO4. The strong base deliberates ammonia from the salt.

The next step is distillation.

3. Titration and determination of the amount of N

Ammonia is distilled into a solution containing acid in known
concentration. The end of the condenser is dipped into a
solution of boric acid or sulfuric acid.

The boric acid is a very weak acid → the ammonia can be
titrated in the presence of this acid with 0.1 M H2SO4 solution.



Calculation of the nitrogen content after titration with 
0.1 M sulfuric acid

S = titrant volume (cm3)

0.0028016 = weight of the nitrogen, which is equivalent with
1 cm3 0.1 M sulphuric acid /g/

M0 = weight of sample /g/

NITROGEN% =
0m

1000.0028016S 



Calculation of the crude protein content based on nitrogen 
content/1

Proteins contain 16% nitrogen in an average.

Conversion factor: 100 / 16 = 6.25

CRUDE PROTEIN% = NITROGEN% × 6.25

It is generally used for the estimation of the approximately crude
protein content.



Calculation of the crude protein content based on nitrogen 
content/2

If more exact determination is necessary:
the conversion factor is calculated basing on the real average N-
content of the proteins of the given food samples.
Exact conversion factors:
- 6.38 for dairy products
- 5.83 for most grains
- 5.70 for wheat flour
- 5.46 for peanuts
- 6.25 for meat, eggs, corn (maize) and sorghum.



Kjeltec protein analyzer
The determination of the crude protein content based on the Kjeldahl
method. It has two main parts:

Digestion system Distiller and analyzer



Digestion
- In the presence of reagent grade cc. sulphuric acid, Kjeltab Se

tablet or Cu tablet.
- The duration of the digestion is 1 hour, the temperature: 420°C.

Digestion tubes for the Kjel-Tec 
protein analyzer Digestion tablets with potassium 

sulphate and selenium



Distillation and titration
- Deliberation of ammonia with 33%

NaOH solution.
- The distilled ammonia is collected

with absorption into a solution of
1% boric acid.

- Ammonia is titrated with 0.1 M
H2SO4 solution in the presence of
two-component-indicator (green 
pink).


