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1. Novelty of the topics 
The submitted thesis is dealing with several organic waste processing with the aim of 
production of microbial metabolites and energy. Obtained results can serve for further 
planning of research. It seems that rather  one or two topics could have been investigated but 
to a greater extent. It concerns especially the part of microbial fuel cell reactor. Going into 
more details in one direction would allow approaching a real scale-up solution. All presented 
solutions are without any doubt of a great importance and show ways of future investigation.    
 
 

2. State of the art 

Theoretical part covers all studied areas except survey of methods used for lignocellulosic 
pretreatment. The author studied processing of liquid and solid phases originating from a 
method performed under higher pressure and temperature with and without acetic acid as a 
catalyst. Therefore it would be suitable to present a brief evaluation of  the main methods used 
for the pretreatment. When showing results of a certain pretreatment  it must be further 
mentioned under which conditions this process has been performed (tab. 4), i.e. temperature, 
pressure, catalysts (acidic, alkaline etc), with or without expansion. Page 41, 2nd paragraph – it 
should be farnesyl pyrophosphate (FPP). Question to chapter 2.3.5:  What is the author´s 
opinion about economic evaluation of exploitation of SCO for biodiesel production?  The 
scale of such production should,  however, be very large. Generally speaking the theoretical 
study is adequate to the aims of the research work, covers the newest published results and 
also is well used for discussing results.  
 

3. Objectives of the thesis and its fulfillment  
Objectives of the research program given on p. 52  are generally and widely presented and 
define the whole field of work. The only one point of “The aims” which has not been 
mentioned in the experimental part is the accumulation of PUFA in the microbial biomass. 
Otherwise it can be concluded that all items described in the aims were studied, evaluated and 
discussed with respect to further research orientation.  
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4. Methodology 
The whole part Material and Methods is written very carefully and gives a wide spectrum of 
chemicals, microorganisms, equipment and methods used in the work. In the mention about 
replacement of glucose by glycerol or other replacements of the carbon source it seems that it 
was done on the mass bases, usually it is executed on the carbon basis which is more accurate 
for comparing results. Use of industrial wastes which cannot be exactly defined is always the 
core of discussions. It is the case with crude waste glycerol which gives even better results 
than technical glycerol. At least a few preliminary analysis and tests should have been done 
prior to main experiments. MONG could be the reason but also need not. Fractionation of the 
material and tests of obtained fractions might have revealed the source of differences. In 
section 4.2.2 there is spoken about a loop reactor. From the description I do not see any reason 
for using a loop reactor, how did it work as a loop reactor? It would be better to demonstrate 
its function on the scheme. Experiments with wheat straw pretreatment were oriented to obtain 
yeast biomass rich in carotenoids, ergosterol and neutral lipids. Cultivation results very much 
depend on the reaction condition which can hardly be kept the same. Direct microbial 
degradation of the “filter cake”  using carotenogenic yeast could be successful only partly 
when enough residual simple sugars (from hemicelluloses) are present. Their content is the 
function of  the cake washing. The structure of the cake is not always the same and it can 
affect also washing process.    
 

5. Comments and questions to Results and Discussion chapter 
a) Substantial remarks 
- Ing. Siniša made a lot of experiments on different waste material and also with a little 
different aims and collected a lot of results. These results could be a subject of an overall 
analysis (rather knowledge-based one) which can help in making strategic decisions. 
- I appreciate an involvement of the candidate in area which is not common for 
biotechnological research – microbial fuel cells. This field created a good start for further 
investigation.  
- Method of flow cytometry is also a good example of method which can find good 
application in evaluation of the process via analysis of cell structure and viability.  
- In spite of a high standard of the thesis I must mention a few examples where can be 
found defaults especially in evaluation of results.       
- Most of the results are not statistically evaluated (at least using the simple statistics as 
coefficient of variation, standard deviation etc.) even the author made all flask experiments at 
least in triplicates. It should  be done.  
- In growth curves Figs 60 – 64 and tables 38, 39 there is evidently underestimated the 
value of specific growth rate. Firstly they are not typical growth curves (not true statement on 
p. 121) and the calculation is not correct. Using calculation from differencial  equation (Eq 1) 
is not correct since dx/dt is the instant value of the derivative but value of x must correspond 
to this derivative. For such cases it is recommended  to use an integral  expression μ = 1/t  
ln(x2/x1) where t is the time of exponential phase,  x2, x1 are values of biomass at the end, 
beginning resp.  of exponential phase. Due to very strange shapes of the growth curves there 
must be selected only a part of the curve which more or less seems to be exponential. For fig. 
61 the value of  μ would be 0.11, fig, 62 – 0.09 h-1. Table 38 should be then recalculated.  
- Table 39: calculation of YX/S need a rational explanation. Values are without any 
doubt incorrect.  Statement that from 1 gram of utilized glycerol is formed 1.53 g of biomass 
is a nonsence. There should have been other not determined C-sources contributing to the 
biomass. Prof. Thomas Egli (ETH Zürich) once published a dependence between YX/C (carbon 
based) as a function of the substrate energy content. There you can see for glycerol this value 



3 
 

around 1.4 which means that for YX/S would hold value of 0.55. We obtained similar results 
too.  

-  
- Determination of sterols and carotenoids is not easy and it depends not only on the 
HPLC analysis but also on the pretreatment of the material and extraction. Was the whole 
procedure statistically evaluated? Fluctuation in results can have several reasons. 
- Content of ß-carotene and ergosterol is relatively low. Have you discussed the results 
with specialists on animal diet?  Our experiments carried out on the glycerol wastes 
(containing even methanol) with yeasts Rhodotorula glutinis provided up to 10 g/L yeast dry 
biomass and around 2 mg/g dry biomass of β-carotene, however in continuous process this 
content had been dramatically reduced after 1 week of cultivation.   
- In a common practice the biosynthesis of carotenoids is mostly carried out as a two-
stage process: first phase is the growth (rich medium) and the second phase is the lipid phase 
with carotenoid synthesis (medium limited by growth nutrients or sometimes glucose is 
replaced by another C-source). Have you tried  procedure stagewise and with increasing  C/N 
ratio? 
-  When talking about quality of hydrolysate we always mention inhibitors and their role 
in a microbial process. You  also write about  furalaldehyde and hydroxymethylfuraldehyde – 
the main inhibitors of acid hydrolysis. What were their concentrations? Inhibitory effects 
depend on their concentrations , at small concentrations they can sometimes act as activators.  
- In liquid phase of your hydrolysate is the main component D-xylose which can be 
used as a carbon source for the growth of red yeast, have you tested the formation of 
carotenoids from D-xylose? If  D-xylose is not used for such synthesis then the total 
production of carotenoids would be low, proportionally to glucose.   
- Section 5.6.1: How can you prove statement about summer time and a slow growth of 
red yeasts? Is it your observations  or  results by other authors (reference must be added in that 
case).  
- It seems that some part of the thesis was done at the DTH in Roskilde. Why was not 
written which part was done there and who supervised this part of the thesis? 
- In processing of a solid phase of the prehydrolyzate (filter cake) there was no attempt 
with enzymatic hydrolysis which certainly would have more positive results (SSF or any other 
arrangement), why have you not tested this material in enzyme hydrolysis? 
 
b) Formal remarks 

- Concept of SI unit system has not been always systematically used (e.g. cal, 
rpm)  

- Some tables are not fully explained in captions (Table 31:control, differences 
of samples, table 32: strong acid?)  
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- Information about aeration in bioreactor must be always linked to the effective 
volume or  expressed as ratio:  aeration/volume/min, so called VVM which defines aeration 
situation without giving volume. 

- English language used in the thesis is relatively good but for  publishing it 
must be critically revised.  

 
6. Conclusions 

Having studied the dissertation thesis I would like to summarize my opinions in following 
concluding remarks. 

- Author has coped with all given tasks at the very good scientific level and 
proved to use all theoretical and practical knowledge to reach all aims of the thesis. 

- All  results have been evaluated from several points of view and thus will well 
contribute to the broadening horizons of  bioscience and industrial biotechnology.  

- This  thesis gives also evidence that the candidate is able to work efficiently in 
a research team and/or independently.  

- Submitted thesis of Ing. Petrik Siniša fulfills all requirements given in the 
official documents on doctoral thesis. 
- From the above reasons I recommend the Scientific Commission to accept thesis of  Ing. 

Siniša for  further steps and after its successful defense I suggest to confer a scientific 
degree PhD.  

  

 

 

Prague, December 11, 2012     Prof. Ing. Mojmír Rychtera, CSc. 


