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TThis application note  introduces a simple and fast 

procedure for protein determination in milk according to 

the Kjeldahl method, as described in the DIN ISO 

8968-1:2001, LFBG §64 L01.00-10/1, and AOAC 991.20 

regulations.

Kjeldahl Tablets and  their individual advantages are 

summarised here. All the samples described in this 

application were digested together with sulfuric acid and 

and then distilled and titrated with the Kjeldahl sampler 

system K-375/K-376.

An easy and reliable method for determining nitrogen 

and protein contents in milk according to the Kjeldahl 

and boric acid titration are performed with the Kjeldahl 

Kjeldahl were compared with each other in order to 

learn more about the advantages of each type of tablet. 

For the experiments tryptophan was selected as a 

reference substance, whole milk and strawberry milk 

drink were chosen as sample products.

Uncovering genetic clues 
to breast cancer chemo response
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1. Introduction

Optimised Kjeldahl analysis with the Büchi KjelMaster K-375

Comparison of 
different Kjeldahl 
Tablets for the 
Determination of 
Nitrogen and 
Protein in Milk 
according to the 
Kjeldahl Method
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2. Equipment

6.1 Digestion method - tryptophan 
(verification of the method)

6.2 Digestion method - samples

6. Procedure

The determination of nitrogen and protein in whole 

The samples were purchased at a local supermarket.

had to be used during the experiments in order to obtain 

the optimal ratio of catalyst to sulfuric acid. The 

composition of each tablet, their weight and the used 

Digestion of the sample, using SpeedDigester 

Distillation and titration of the sample, using

sodium carbonate, calcined, technical, Synopharm 

tube

Add two tablets of the to be tested catalyst and the 

Prepare additional blanks, chemicals without sample

Carefully suspend the sample by gently swirling the 

tube

during digestion

preheated unit

Digest the samples according to the parameters 

tube

Add two tablets of the to be tested catalyst and the 

Prepare additional blanks, chemicals without sample

Carefully suspend the sample by gently swirling the 

tube

Strawberry milk drink with a labelled protein content 

3. Kjeldahl Tablets

4. Chemicals and Materials

5. Samples

We ight 
g

P ota ssium 
sulfa te  %

Coppe r sulpha te  
pe nta hydra te  %

Tita nium IV  
oxide  %

S ulphuric  
a c id mL

. . . .

. .

. .

ECO and Missouri
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of the Kjeldahl Tablets

The results of the nitrogen determination and the 

Distil the samples according to the parameters listed in 

order to calculate the protein content of the sample, the 

are used to calculate the results. For the reference 

substance, the purity of the tryptophan is considered in 

N : weight fraction of nitrogen

VSample :

V  :

z : SO

c :

f :

MN :

mSample :

1000 :

%N : percentage of weight of nitrogen

%P : percentage of weight of protein

PF :

%NTry : percentage of weight of nitrogen corrected for 

the purity of reference

P :

6.4 Calculation

6.3 Distillation and titration

7. Results for the comparison of 
the Kjeldahl Tablets

during digestion

preheated unit

Digest the samples according to the parameters 

Step Temp C  Time Min  

Preheating

ariable

Cooling

H O olume  mL Titration solution H SO  .  mol L

NaOH volume  mL    mL Sensor type Potentiometric

Reaction time s Titration mode Standard

Distillation mode Fixed Time Measuring mode Endpoint pH

Distillation time  s Endpoint pH .

Stirrer speed distillation Stirrer speed volume

Steam output % Titration start volume  mL

Titration type Boric acid Titration algorithm Optimal

Receiving solution volume  mL

Method parameters elMaster -375
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a

b

c

7.2 Protein determination in milk

 into account in order 

With the catalyst Titanium and Missouri a digestion 

protein content to the labelling of the strawberry milk 

necessary to show a complete digestion.

nitrogen and protein in whole milk are presented

a

b

c

b

c

The results of the determination of nitrogen and protein 

contents in whole milk and strawberry milk drink after 

a

b

c

Tryptopha nm sa mpl e [g] Vm sa mpl e [ml] %NTr y Re c ove ry [%] Ave ra ge  [%] RS D [%]

Titaniuma . . . .

Titaniuma . . . .

Titaniuma . . . .

ECOb . . . .

ECOb . . . .

ECOb . . . .

Missouri
c . . . .

Missouri
c . . . .

Missouri
c . . . .

.

.

.

.

.

.

Tryptopha n msa mpl e [g] V sa mpl e [ml] %NTr y Re c ove ry [%] Ave ra ge  [%] RS D [%]

ECO b . . . .

ECO b . . . .

ECO b . . .

Missouri
c . . . .

Missouri
c . . . .

Missouri
c . . . .

.

.

.

.

Mil  drin msample [g] msample [g] %N P rote in [%] Ave ra ge  [%] RS D [%]

Titaniuma . . . .

Titaniuma . . . .

Titaniuma . . . .

ECOb . . . .

ECOb . . . .

ECOb . . . .

Missouri
c . . . .

Missouri
c . . . .

Missouri
c . . . .

. .

. .

. .

Mil  drin msample [g] V sample [ml] %N P rote in [%] Ave ra ge  [%] RS D [%]

ECO b . . . .

ECO b . . . .

ECO b . . . .

Missouri
c . . . .

Missouri
c . . . .

Missouri
c . . . .

.

. .

Whole  mil msample [g] V sample [ml] %N P rote in [%] Ave ra ge  [%] RS D [%]

Titaniuma . . . .

Titaniuma . . . .

Titaniuma . . . .

ECO b . . . .

ECO b . . . .

ECO b . . . .

Missouri
c . . . .

Missouri
c . . . .

Missouri
c . . . .

.

.

.

.

.

.



APRIL 2025

Application Showcase

7.3 Conclusion

and digestion times.

To compare the results, the average in % was multiplied 

With the reference material tryptophan, a good 

differentiation between the Kjeldahl Tablets is possible. 

sample material strawberry milk drink and whole milk 

are presented.

b

c

Whole  mil msample [g] msample [g] %N P rote in [%] Ave ra ge  [%] RS D [%]

ECO b . . . .

ECO b . . . .

ECO b . . . .

Missouri
c . . . .

Missouri
c . . . .

Missouri
c . . . .

.

.

.

.

The results of the samples are also presented in Table 

tryptophan. Just the catalyst Titanium is able to digest 

combination of copper and titanium helps to digest the 

sulphate and potassium sulphate, similar to the catalyst 

Missouri is described.

fastest Kjeldahl Tablet, “Titanium”, was used for the 

following application.

e lda hl Ta le t Tota l dige stion 
time  [min]

Adva nta ge

Titanium Shortest total digestion time

ECO Lowermost copper content

Missouri Similar to AOAC .
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8. Results for the digestion conducted 
with the SpeedDigester 
K-439 and K-436

8.1 Digestion with the Kjeldahl Tablet
Titanium and K-439

The following chapter describes the digestion of the 

milk samples whole milk and strawberry milk drink 

The tablet “Titanium” was the only catalyst used for 

The preparation of the samples and the calculation of 

The results of the recovery of nitrogen in tryptophan 

Step  Temperature C  Time min  Heating Level  Time min

Preheating .

.

.

.

Cooling

- 4 3 9 - 4 3

determined values are within the specification of 

.

The results of the determination of nitrogen in 

strawberry milk drink and whole milk are presented in 

Tryptopha n msample [g] V sample [ml] %NTry Re c ove ry [%]

Sample . . . .

Sample . . . .

Sample . . . .

Average 13 5 9

Rsd [%] 0 1 0 1

Mil  drin msample [g] sample [ml] %N %P

Sample . . . .

Sample . . . .

Sample . . . .

Average 0 455 2 9

Rsd [%] 0 2 0 2

Whole  mil msample [g] V sample [ml] %N %P

Sample . . . .

Sample . . . .

Sample . . . .

Average 0 53 3 4

Rsd [%] 0 3 0 3
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The results of the recovery of nitrogen in tryptophan 

8.2 Digestion with Kjeldahl Tablet 
Titanium and the K-436

9. Comparison to Standard Methods

Tryptopha n msa mpl e [g] V sa mpl e [ml] %NTry Recovery [%]

Sample . . . .

Sample . . . .

Sample . . . .

Average 13 2 99 3

Rsd [%] 0 2 0 2

“Traditional Method” does not use sucrose and water as 

The results of the determination of protein in 

strawberry milk drink and whole milk are presented in 

Mil  drin m sa mpl e [g] Vsa mpl e [ml] %N %P

Sample . . . .

Sample . . . .

Sample . . . .

Average 0 45 2 91

Rsd [%] 0 0

Whole  mil m sa mpl e [g] V sa mpl e [ml] %N %P

Sample . . . .

Sample . . . .

Sample . . . .

Average 0 53 3 3

Rsd [%] 0 4 0 4
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10. Conclusion
The determination of nitrogen and protein contents in 

whole milk and strawberry milk drink with the help of 

the different types of Kjeldahl Tablets provides reliable 

and reproducible results which correspond to the 

labelled values of the sample products with low relative 

standard deviations. The total digestion time can vary 

Kjeldahl Tablets and digestion unit used and can 

therefore be adapted to meet the individual needs. The 

unique SpeedDigester models, reduce the time needed 

for sample analysis significantly.

References

T his application Standard methods Notes mpact

Sample tube  ml  ml No impact

Catalyst

 x .  g Tablets cont.
  .  % K SO

  .  % TiO
  .  % CuSO

  g K SO    ml CuSO  Solution

Sulfuric acid   ml  ml No impact. Same ratio of sulfuric acid  catalyst

W ater  ml  ml
The K  generates steam in a separated vessel; therefore it is not 

necessary to add such a high amount of water to the digested sample as 
described in the standard methods.

Sodium hydroxide  ml Conc.   %  ml Conc.   % No impact. Same ratio of sodium hydroxide sulfuric acid. Sodium 
hydroxide % is gentler to the pump than higher concentrated alkali.

Blank with sucrose for 
determination of samples no

D N EN SO and LFGB  use .  g
and  ml water for blank in addition to

the chemicals.

No di erence observed between blanks with and
without sucrose.

T itration Boric acid titration AOAC  back titration No impact. The results are equal with boric acid
titration or back titration.

Easy to handle specially in routine analytics. The choice of 

but the digestion time

KjelMaster K-375


