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For the purpose to obtain proteins and other bioactive compounds-rich biomass from the waste of 
Georgian production of french fries and chips the screening of Sporotrichum pulverulentum strains 
from the collection of microscopic fungi of the Durmishidze Institute of Biochemistry and 
Biotechnology, Agricultural University of Geogia has been carried out. The strain S. pulverulentum 
G-11 has been selected. To increase the protein content in the obtained biomass, the optimization of 
cultivation conditions and nutrient medium composition of S. pulverulentum G-11under the solid 
state fermentation has been conducted. The optimal parameters for the cultivation of selected strain 
have been established. The possibility of bioconversion of the french fries and chips industry waste 
by means of S. pulverulentum G-11 has been demonstrated. Partly delignified, easily digestible 
protein-rich biomass is obtained. The content of lignin in the obtained biomass decreased by 38.76%, 
cellulose – by 41.1 % (which significantly raises the digestibility of biomass and its nutritional value), 
while the content of proteins increased by 13.5%, as compared to the control. © 2022 Bull. Georg. 
Natl. Acad. Sci. 
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The global level of hunger in the world is still 
dangerously high. According to the 2022 year’ 
report of the world organization of food supply 
(SOFI) the number of hunger-disturbed people in 
2021 reached 828 millions which approximately by 
46 millions exceeds the pre-COVID-19 data. 

Alarming is the FAO’s forecast as well: since 
June of 2022 till September the lack of products 
will be worsened in 20 countries of the world. Food 
crisis was induced by the war in Ukraine, which 
significantly raised the world prices on food. Today 
about 45 million of the world population is on the 

edge of exhaustion and death because of starvation. 
Without special measures the life of millions of 
children will face the danger [1]. 

According to all above mentioned the scientific 
society of the world intensively searches for the 
alternative ways to recover the food deficiency. The 
massive industry of food or its particular com- 
ponents by means of non-traditional ways, on the 
base of microbial conversion of a cheap, row 
material (agricultural and food industry waste) is 
regarded as one of the convenient, safe and fast 
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realizable technologies today for recovering the 
protein deficiency. 

During the last period the Georgian market 
abundantly offers locally produced French fries 
and chips. The company “Freco” produces about 
150 tones of these products annually. Approxi- 
mately the same amount of the mentioned food is 
produced by another company – FRIXX. Both 
companies are supplied with the local, Georgian 
potatoes. Significant amount of the industrial 
remains is uselessly thrown and pollutes the 
environment. The microbial conversion of these 
residues has not conducted yet in Georgia. 
Accordingly the recycling of the waste will be 
profitable for fries and chips-making companies, 
which will produce bio-additives, rich in protein 
and biologically active compounds, together with 
the waste utilization. 

Among the producers of biologically active 
compounds the microscopic fungi – one of the 
groups of mycelial fungi attract a special attention.  

High permeability of the mycelium in the 
substrate, ability of synthesis of essential amino 
acids, semi-unsaturated linolic and linolenic  
acids, various vitamins and polysaccharides of 
pharmaceutical importance has turned this  
group of microorganisms into the effective 
producers of proteins and physiologically active 
substances. Their nutritional and taste properties 
are rated highly as well [2-5]. Accordingly the 
bioconversion of plant waste by means of 
microscopic fungi is considered as a real 
possibility to recover the food deficiency and 
protect the environment. The most significant role 
in this type of technologies belongs to the 
industrial strains. That is why selection of the 
appropriate strain, optimization of its cultivation 
conditions and elaboration of the principals for the 
conversion of industrial wastes into value added 
products is of great importance [6,7]. 
 
 

Materials and Methods 
The nonpathogenic and nontoxic strains of 
Sporotrichum pulverulentum from the collection of 
microscopic fungi of Durmishidze Institute of 
Biochemistry and Biotechnology, Agricultural 
University of Georgia were applied in the study. 

Screening of the fungi cultures for the 
conversion was performed under the solid-state 
fermentation (SSF) on the french fries and chips 
industry wastes during 8 days in the thermostat at 
30oC. For this purpose 6g of fully dried waste of 
plant origin, milled in 0.4-0.5mm size particles was 
placed in conic 100ml flasks and 12ml of 
nutritional medium of the following composition 
was added (g/l): NH4NO3- 3.0; KH2PO4- 1.0; 
MgSO4.7H2O – 0.5; FeSO4 

. 7H2O-0.02. The pH of 
the nutrient medium was adjusted to 5.5-6.9 by 
means of 5% NaOH solution; the flasks were 
sterilized in an autoclave during 45min under one 
atmosphere. Two ml of fungal spores inoculum 
suspension was placed in cooled flasks. 

After the cultivation, the content of flasks were 
transferred into previously weighted bottles, which 
were placed in thermostat at 105oC, to be dried till 
the permanent weight. The amount of biomass 
received after the bioconversion was calculated by 
the differences between the initial and final masses 
of bottles. 

The main components of biomasses, received 
under the solid-state cultivation of microscopic 
fungi were determined gravimetrically: cellulose 
content in lignocellulosic substrates was 
determined according to Updegraff [8], hemi- 
cellulose was determined by weight method, 
treating sample with 0.1N H2SO4. The amount of 
lignin was determined by treating sample with 72% 
H2SO4 [9].  

The percentage of raw protein was determined 
[10]. The optimization of nutrient medium com- 
position and cultivation conditions of the selected 
strain was performed by the standard approach; 
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conditions, under which as a result of SSF of the 
strain on the wastes the maximal amount of protein 
was produced was regarded as optimal.  
 
Results and Discussion 
The presented study aimed the biotransformation of 
waste from Georgian production of french fries and 
chips into protein- and other physiologically active 
substances-rich biomass. In order to achieve the 
goal, the strains of Sporotrichum pulverulentum 
isolated from the decomposed wood of different 
forest ecosystems of Georgia were selected as 
bioconversion agents. The selection of S. 
pulverulentum strains in our experiment was 

determined by the fact that among microscopic 
fungi, only this species is characterized by the 
ability to break down difficult-to-degrade 
biopolymer lignin, and that among them there 
would be lignocellulose decomposers. 

The chemical composition of selected for the 
bioconversion substrate – waste of french fries and 
chips was investigated at the initial stage of 
experiment (Table 1). 

As seen from Table 1, it is clear that the selected 
plant substrate contains enough amounts of 
cellulose and hemicellulose, and could be used for 
their application for bioconversion.  

On the next step of investigations the screening 
of S. pulverulentum strains for their selection was 

         Table 1. Components of the wastes of Georgian production french fries and chips (% on dry weight) 

Extracted Hemicellulose Cellulose Lignin 

39.1 26.9 15.5 18.5 

Table 2.  Screening of S. pulverulentum strains according to the accumulation of protein under the SSF of the 
waste of french fries and chips production (experimental conditions: cultivation at 30oC, substrate concen- 
tration – 6g; pH of the nutrient medium – 5.5; the fermentation duration – 8 days) 

 Culture Raw protein, % 

1 Control 12.5 
2 S. pulverulentum SJ-35 14.8 
3 S. pulverulentum N-2 14.2 
4 S.pulverulentum G-13 15.0 
5 S.pulverulentum G-11 16.0 
6 S.pulverulentum A-5 14.4 

 

 

 
Fig. 1. Dynamics of protein accumulation under the SSF conditions of the waste of Georgian production of french 
fries and chips (experimental conditions: cultivation at 30oC, substrate concentration – 6g, pH of the nutrient medium 
– 5.5). 
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performed under the solid-state fermentation on 
french fries and chips waste (Table 2).  

Application of SSF in experiments was based 
on the speculation that by this method a 
lignocelluloses raw material is directly trans- 
formed, without any special type of bioreactors, 
aeration and additional energetic expenses, in 
contrary to submerged cultivation; correspondingly 
it is economically effective as well. 

As seen from the Table 2, strain S. 
pulverulentum G-11 accumulated maximal amount 

of protein. To optimize the cultivation conditions of 
S. pulverulentum G-11 the dynamics of protein 
accumulation in relation with cultivation duration 
was investigated initially. 

Fig. 1 shows that the maximal amount of 
proteins in the biomass produced by S. 
pulverulentum G-11 was accumulated on the 10th 
day of plant waste solid-state fermentation (17.2%). 
Accordingly it was reasonable to conduct the strain 
cultivation during 10 days. 

 

Fig. 2. Influence of cultivation temperature on growth and development of S. pulverulentum G-11 (experimental 
conditions: substrate concentration – 6g, duration of cultivation – 10 days, temperature range – from 30oC to 
50oC). 

 

 

Fig. 3. Content of raw protein in biomass accumulated by S. pulverulentum G-11 at various additional sources of 
nitrogen (experimental conditions: substrate– 6g, duration of cultivation – 10 days, temperature – 40oC; pH – 5.5; 
concentration of the nitrogen source – 35mg per 6g of substrate). 
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To establish the optimal temperature of 
Sporotrichum pulverulentum G-11 cultivation, SSF 
of french fries and chips waste was performed in 
the wide range of temperature – from 30oC to 50oC, 
with 5oC intervals. 

As seen from the Fig. 2, S. pulverulentum G-11 
is thermophile and prefers 40oC for cultivation. 

As known, nitrogen souce is one of the 
important components of the nutrient medium, 
which essentially affects the growth and 
development of microorganisms and their 
metabolic activity. Therefore, on the next step of 
studies selection of the optimal source of nitrogen 

for S. pulverulentum G-11 cultivation was carries 
out. For this purpose the stain was cultivated at 
various sources of nitrogen – NaNO3, KNO3, 
NH4NO3, (NH4)2SO4, as well as peptone, yeast 
extract and malt extract containing nutrient 
mediums. 

Fig. 3 demonstrates that during the SSF of 
french fries and chips waste S pulverulentum G-11 
accumulated maximal amount of protein (24%) 
when sodium nitrate was added into the nutrient 
medium as an additional source of nitrogen. 
Accordingly it was reasonable to use NaNO3 in 
further experiments. 

 

Fig. 4. Influence of different concentrations of additional nitrogen source on S. pulverulentum G-11 growth and 
development during the SSF of the waste of Georgian production  of french fries and chips. 

 

 

Fig.  5. Influence of different concentrations of carbon source on growth and development of S. pulverulentum G-
11 during the SSF of the waste of Georgian production  of french fries and chips. 
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On the next step of experiments the influence of 
different concentrations of the selected nitrogen 
source on growth and development of S. 
pulverulentum G-11 has been studied (Fig. 4). The 
results clearly demonstrate that when the 
concentration of NaNO3 was 72mg per 6g of 
substrate the experimental culture accumulated 
maximal amount of protein. Further increase of the 
nitrogen in the medium caused evident inhibition of 
strain’s growth (Fig. 4). 

After the optimal concentration of additional 
source of nitrogen was established the influence of 

different concentrations of fermented substrate – 
french fries and chips waste on growth and 
development of S. pulverulentum G-11 has been 
investigated. The highest amount of protein was 
received when the amount of substrate was 4g  
(Fig. 5). 

Thus, on the base of consequent experiments 
which comprised 10 days SSF of french fries and 
chips waste and aimed the optimization of 
cultivating conditions and nutrient medium 
composition of S pulverulentum G-11, was 
obtained the biomass where the content of protein 
was by 13.5% higher, as compared to control. 

To establish the possibility of application of  
the obtained biomass as additive for animal 

feeding, the extent of its digestibility and 
composition has been studied. As seen from the 
Fig. 6, content of hardly degradable bio-polymers 
in the accumulated biomass decreased: lignin – by 
38.76%, and cellulose – by 41.1%. 

This indicates that the coefficient of diges- 
tibility of the product has significantly improved. 

The obtained biomass is nonpathogenic, 
nontoxic; it may be stored dried, as powder and 
may be recommended as an additive in animal 
feeding.  
 

Conclusions 
1. The chemical composition of the waste from 
Georgian production of french fries and chips has 
been studied. The possibility of bioconversion of 
the waste into protein-rich biomass by means of 
microscopic fungus S. pulverulentum – G-11 has 
been established. 

2. On the base of optimization of cultivation 
conditions and nutrient medium composition for S. 
pulverulentum - G-11 easily digestible and partly 
delignified, protein-rich biomass has been 
obtained; in particular, 10 days SSF of fries and 
chips waste resulted in accumulation of biomass by 
S. pulverulentum – G-11, in which the content of 
hardly degradable bio-polymers was decreased: 

 

Fig. 6. Content of hardly degradable biopolymers (cellulose and lignin) in biomass obtained during the SSF of the 
waste of Georgian production  of french fries and chips. 
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lignin - by 38.76%, and cellulose – by 41.1%, while 
the content of proteins increased by 13.5%, 
compared to the control. 

3. The obtained biomass is nonpathogenic, 
nontoxic, and may be stored dried, as powder; it is 
recommended as additive in animal feeding. 
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კარტოფილი ფრისა და ჩიფსების წარმოების ნარჩენების 
ბიოკონვერსია ცილებით მდიდარ ბიომასად  
 

ც. მკერვალი*, ი. ხოხაშვილი*, ნ. ზაქარიაშვილი*, ლ. ქუთათელაძე*,  
მ. ჭიჭინაძე*, თ. სადუნიშვილი*,** 

*საქართველოს აგრარული უნივერსიტეტი; ს. დურმიშიძის ბიოქიმიისა და ბიოტექნოლოგიის 
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**აკადემიის წევრი, საქართველოს მეცნიერებათა ეროვნული აკადემია, თბილისი, საქართველო 

კარტოფილი ფრისა და ჩიფსის წარმოების ნარჩენებიდან ცილითა და სხვა ბიოაქტიური  
ნაერთებით მდიდარი ბიომასის მიღების მიზნით,საქართველოს აგრარული უნივერსიტეტის  
დურმიშიძის ბიოქიმიისა და ბიოტექნოლოგიის ინსტიტუტის მიკროსკოპული სოკოების  
კოლექციაში არსებულ Sporotrichum pulverulentum-ის შტამებს შორის ჩატარებულია  
სკრინინგი. შერჩეულია აქტიური შტამი S. pulverulentum G-11. ბიომასაში ცილის შემცველობის  
გაზრდის მიზნით, განხორციელებულია S. pulverulentum G-11-ის კულტივირების პირობებისა  
და საკვები არის შემადგენლობის ოპტიმიზაცია მყარფაზოვანი კულტივირების პირობებში.  
დადგენილია შერჩეული შტამის კულტივირების ოპტიმალური პარამეტრები. ნაჩვენებია S.  
pulverulentum G-11-ით კარტოფილი ფრისა და ჩიფსის წარმოების ნარჩენების ცილით მდიდარ  
ბიომასად კონვერსიის შესაძლებლობა. მიღებულია ადვილად მონელებადი, ნაწილობრივ  
დელიგნიფიცირებული, ცილით მდიდარი ბიომასა, რომელშიც ლიგნინის შემცველობა 38,76%-
ითაა შემცირებული, ცელულოზის 41,1 %-ით, ხოლო ცილის შემცველობა კონტროლ- 
თან შედარებით 13,5%-ით არის გაზრდილი, რაც მნიშვნელოვნად ზრდის ბიომასის მონე- 
ლებადობის ხარისხსა და კვებით ღირებულებას. 
  



106 Tsitsia Mkervali, Izolda Khokhashvili, Nino Zakariashvili… 
 

Bull. Georg. Natl. Acad. Sci., vol. 16, no. 4, 2022 

REFERENCES 

1. Hodgkins M. (2022) Food systems and Agriculture in a time of global crisis. COP 27 Q&A. 
https://www.worldbank.org › topic › agriculture ›  

2. Spalvins K., Ivanovs K. and Blumberga D. (2018) Single cell protein production from waste biomass: review of 
various agricultural by-products. Agronomy Research, 16 (special issue 2): 1493- 1508. 

3. Oshoma Ge, Eguakun-Owe So (2018) Conversion of food waste to single cell protein using Aspergillus Niger, J. 
Appl. Sci. Environ. Manage 22 (3): 350–355.  

4. Aggelopoulos T., Katsieris K., Bekatorou A., Pandey A., Banat I.M and Koutinas A.A.(2014) Solid state 
fermentation of food waste mixtures for single cell protein, aroma volatiles and fat production. Food chemistry, 
145:710-716. 

5. Yabaya A. and Ado S.A. (2008) Mycelial protein production by Aspergillus niger using banana peel. Sci. World 
J. 3(4):9-12.  

6. Jaganmohan P., Purushottam B. and Prasad S. V. (2013) Production of SCP with Aspergillus terrus using solid 
state fermentation. Eur. J. Biol. Sci, 5(2):38-45).  

7. Natnael Tadesse Chama (2019) Production of single-cell protein from different substrates. Australian Journal of 
Science and Technology, 3, issue 4: 148-153. 

8. Updegraff D. M. (1969) Semimicro determination of cellulose in biological materials. Analit. Biochem., 32(2): 
420-424. 

9. Augustine O. Ayeni; Opeyemi A. Adeeyo; Oyinlola M. Oresegun; Temitayo E. Oladimeji (2015) Compositional 
analysis of lignocellulosic materials: evaluation of an economically viable method suitable for woody and non-
woody biomass, American Journal of Engineering Research 4, Issue 4: 14-19. (AJER) e-ISSN: 2320-0847 p-
ISSN:2320-0936. 

10. Ed. William Horwitz (2005) Official methods of analysis, 18th ed., Gaithersburg, AOAC International 
(Association of Official Analytical Chemists). 

Received September, 2022 
 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



