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Kjeldahl
Manual 

Time consuming (hours)
Very dependent on the operator

Partial N determination (NOT NO3
-

/NO2
-, azo)

Pregl-Dumas
Automatic

Fast (minutes)
Slightly dependent on the 

operator
All N components determination

Eurovector EA 3100 Elemental Analyzer
Carrier gas: Helium 6.00

Specific parameters for N analysis

Calibration standard: Acetanilide
Accuracy an precision test: NIST No 695

Samples: Organic fertilizer 
obtained from soy and 

seaweed protein hydrolysis

Parameter Value

Carrier Pressure 90 kPa/NO2
-, azo)

Use toxic reagents
Low cost/sample

Low price equipment
Medium sample quantity required 

(1-5 grams)
Precision influenced by operator 

and preparation
Suitable for protein determination

No toxic reagents
Low cost/sample

Expensive equipment
Small sample quantity required 

(1-20 mg)
High precision provided by 

standards
Suitable for protein/total N in 

soil/fertilizers

This paper is financially supported by project ADER 1.4.4. Identification, 
evaluation, testing, development and validation of analysis methods of 

nutrients and contaminants from inputs usable in organic agriculture and it is 
consistent with research directions and guidelines specified by Ministry of 

Agriculture and Rural Development in aforementioned project.

erwrw
One of the most 

important factor to 
consider when 

analyzing fertilizers

Important 
facts  about 

Dumas 
method 

- There is no official method for analyzing nutrients in organic
fertilizers

- Some standardized methods on dry combustion was
developed for protein determination, total nitrogen in soils and
classic fertilizers.

- Dumas method was successfully tested on fertilizers (Velp,
2018)

- All studies show that the method can be used successfully as
an alternative to the Kjeldahl procedure

- More than 100 samples can be analyzed in one working day
- The equipment can be left to work all night long

Analysis

Method validation

Linearity

Calibration Curve: 
Acetanilide, 6 points

0.5-2.5 mg 
(48.0 – 254.1 µg N).

Accuracy / Bias

10 standards 
analyzed in the 

same day

Repeatability

10 samples 
analyzed in the 

same day

Reproducibility

2 samples 
analyzed in 10 

days
Liniarity

R² = 0.9999
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and Kjeldahl method comparison. Application note

• Müller, J. (2017). Dumas or Kjeldahl for reference analysis? Comparison and 
considerations for Nitrogen/Protein analysis of food and feed. Hilleroed, DK: FOSS.

• EURACHEM Guide - The Fitness for Purpose of Analytical Methods (2014).

• The method development highlighted  good results:
- linearity, 
- accuracy, 
- precision of repeatability,
- precision of reproducibility

• The method was successfully applied for organic fertilizers

• The method can be optimized for other type of samples, as soils, plants, food,  
after a proper preparation of them

Carrier Pressure 90 kPa

Reference 
Pressure

10 kPa

Furnace #1 950 C

GC Oven 100 C

Transfer Line 100 C

Run Time 400 s

Sample Delay 6 s

O2 Volume 20 mL

O2 Injection 
Rate

slow

Certificate 
value 
(%N)

Mean 
value

StDev Accuracy Bias RSDr %
RSDR

%

Acetanilide 10.34 10.391 0.085 100.49 0.49 0.823 1.316

NIST 695 13.9 13.139 0.029 94.53 -5.47 0.218 0.349

Organic 
fertilizer

- 4.004 0.075 - - 1.883 3.013

Equation ax+b

Slope, a 231909

Corelation coef.  R 0.9999 

Regression coef. R2 0.9999 

y Intercept, b 3508


