


Analysis and Determination of the Fulvic Acid Content in a Lignohumate A Sample

Abbreviated Report

Sample: Lignohumát A, Batch No. 016.002
Manufacturer: AMAGRO s.r.o.; Prague

Lignohumate  A  consists  of  a  mixture  of  humic  and  fulvic  acids  produced  from  technical 
lignosulphonate. The high biological activity of Lignohumate A is a result of the synergic action of 
these substances.  
       
   Fulvic acids are substances that belong to the group of natural humic substances. In contrast to 
humic acids, fulvic acids have lower molecular weight (Mw) and larger contents of carboxylic and 
hydroxylic groups than the humic acid fraction. Compared to humic acids, natural fulvic acids are 
also soluble in weakly acidic media. Determination of the fulvic acid content in Lignohumate A is 
rather  difficult  because the  fulvic  and humic acids in  Lignohumate  A are  partly or  completely 
sulphonated and are thus very soluble in water and the classical methods of determination of the 
contents of natural fulvic and humic acids fail here. 

Consequently,  fulvic  acids  were  determined  by  a  newly  developed  and  so-far  unpublished 
procedure involving removal of the humic acids by precipitation under specific conditions. The 
fulvic acid content was then determined by a)  gravimetric and b)  spectrophotometric analysis 
and c) MALDI TOF MS mass spectrometry (Matrix Assisted Laser/Desorption Ionization – Time 
of Flight Mass Spectrometry). 
International  Humic  Substances  Society  (IHSS)  standards  and  standards  in  the  laboratory  at 
Masaryk University were used for each of the methods.

Control of the fulvic acid quality by the MALDI – TOF MS method
Instrumentation: AXIMA-CFR mass spectrometer from the Shimadzu company, nitrogen laser; λ = 
337 nm, measuring mode: linear (+), pulse extraction: 500.

MALDI – TOF MS mass spectrometry is used to characterize biomolecules, natural substances and 
also humic and fulvic acids and permits determination of their molecular weights. A detailed study 
was performed of various matrices to obtain the mass spectra and the measurement was performed 
in four (+) and (-) linear and reflectron regimes. Ionization of these substances by the LDI (laser-
induced desorption and ionization) process in the linear positive mode is most advantageous.
 The presence of fulvic acids was confirmed and their molecular weights were determined, Mw ≈ 
60 – 400 Da, in the Lignohumate A sample, batch No. 016.002. 

The  average  fulvic  acid  content  in  the  Lignohumate  A product  (determined in  several  parallel 
determinations) is

                         56 ± 5 % (wt.) fulvic acids, 44 ± 3.5 % (wt.) humic acids.
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