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Abstract 

The  Aspergillus  niger mycelium,  a  citric  acid  producer,  contains  a  considerable  amount  of  revitalizing
bioactive substances. The chitin-glucan complex (ChGC), a high sorption capacity biopolymer, is of particular
value  among them.  This  work  aims to  extract  a  food  additive  from citric  acid  production  wastes  -  the
Aspergillus niger mycelial mass.

The  study  subject  is  the  Aspergillus  niger biomass  taken  from  industrial  fermenters  (100  m3)  after
fermentation. In order to isolate ChGC there was used a biomass acid-base hydrolysis with the subsequent
filtration, washing, granulation and drying in a fluidized bed. There has been determined ChGC composition
and sorption capacity for Cu2+ and Cr3+, and radionuclides Sr90 and Cs137. There were produced test biscuits,
wheat and rye breads, with ChGC added to flour at the doughing stage. Test products were exposed to
neutral and acid medium of sorbate and filtrate solutions between 10 and 60 minutes, then the sorption of
heavy metals and radionuclide ions was under study. The back complexometric titration method was used to
determine Cr3+ and Cu2+ ions content in the solutions.

A pilot ChGC batch had the following composition: chitin - 86%, glucans - 12.4%, melanins - 1.4%. It has
been calculated that under the modal capacity of 10 thousand tons per year for a citric acid factory, it is
possible to produce 800 tons of ChGC. The ChGC powder was grinded into small  fractions and added
together with flour to the baking dough. The optimal ChGC dosage of 3% was fixed. Pilot bread and biscuit
batches were produced. The metal ions sorption was carried out using Cr3+ as the most hard absorbing and
toxic element. Static exchange capacity values for pure ChGC sorbent in the acid medium calculated from
kinetic curves were: 

2.8 

mg⋅eqv
g .

Similar results were characteristic for pilot bread. A comparative evaluation of samples sorption capacity for
radioactive  cesium-137  has  shown  that  ChGC  has  a  sufficiently  high  activity  (KR  =  3.4·102)  equal  to
industrial cationite KU-2-8.
 
As a result of the citric acid producer biomass processing, there has been produced a chitin-glucan complex
- a valuable biopolymer with high sorption capacity for heavy metals and radionuclides. The ChGC-based
food additive added to flour exhibits high sorption capacity in products. 
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