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High-protein fodder concentrate (VKK)
- the source of the new generation protein obtained by
Bioconversion of cellulose-containing agricultural waste
Economy.
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High-protein fodder concentrate (VKK)
- the source of the new generation protein obtained by
Bioconversion of cellulose-containing agricultural waste
Economy.



Obuwaa nHdopmauma o NPoeKTe

General information about the project

The method of growing biomass of the yeasts of the {

(industrial Saccharomyces), which is used in technology, is not dependent on either
the climate or the season, the process of obtaining high-protein forage concentrate
was developed by a creative group led by Dr. Orlova VS (Ecological faculty of the

PFUR) and worked on the experimental installation.
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OnuncaHue TexHONorM4YecKoro
npouecca NpomM3BoACTBa

Description of the technological process of
e broduction

The basis of the technological process for the production of high-protein fe oncentrate is the
enzymatic hydrolysis of cellulose to glucose, the preparation of a substrate for growing
microorganisms, the cultivation of microorganisms (yeast Saccharomyces) in order to obtain a

microbiological protein. Applied technology in the patenting stage.

For rapid and deep carrying out of enzymatic hydrolysis, raw materials - cellulose-containing waste
(grain wastes, pre-grain, mill-mill waste, beer grains, after alcohol bard, waste from field crops - rice
husks, corn cobs, husks and sunflower stalks, straw of any quality, sawdust ie, any agricultural
cellulose-containing waste and waste from woodworking enterprises) undergoes various pre-
treatment methods, as a result of which the destruction of the original cellulose, hemi-cellulose at the
molecular level.
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Description of the technological process
e of production

The pretreated raw material is fed to the fermentation and the resulting
glucose solution after sterilization is used to grow the biomass of the yeasts of
Saccharomyces
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Description of technological
process of production

Particular attention in the development of technology was given to environmental
protection. The use of unique pretreatment equipment, fermenters, yeast growers allows to

reduce operational costs by 9-10 times compared to similar production.

The introduction of a waste solution cleaning system into the process line allowed the use of
closed water supply systems, the abandonment of the construction of treatment facilities and
the reduction of water consumption to 2 m? per 1 ton of the finished product.

The issue of sterilization of equipment and premises was solved, which significantly
/._/'/_srllqr_tgudtl‘lmrlod of preventive works (5 hours twice a month).

Emissions to the atmosphere=wnﬂed carbon dioxide (CO,) from devices for growing

yeast. The technology of utilization of carbo ide by biotechnological method is bei

developed.
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The use of products derived from raw materials

and grown biomass yeast Saccharomyces

Pretreatedraw Solution of glucose Glucose Syrup
materials + enzymatic

‘ The grown yeast biomass of Saccharomyces \ confectionary industry
! . !
| Production of low molecular ’

|

Feed mill Medical preparations;
ee ml S. . . .
Veterinary preparations; ’ Veterinary preparations;
Feed mills Farms; Feed mills

(production of feedstuffs) (production of feedstuffs)
Awreseﬁtati@ is devoted to the production of high-protein fodder concentrate

Preparation of amino acid-

Production of high-protein
L peptide products

forage concentrate

Food industry;
Biomedical drugs;
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0 BHICOKOOEITKOBOM KOPMOBOM KOHIIEHTPATE
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Experimental lot of high-protein fodder concentrate was developed in an experimental setup.

In the same way autolysis of yeast biomass was carried out and an amino acid analysis was carried out in
the Testing Laboratory (Pushchino)

In the process of production of high-protein fodder concentrate, all vitamins contained in yeast are
preserved: Vitamins (mg / 100 g):

B1 (thiamine) - 3,4-3,9; B2 (riboflavin) - 9.0-11.4; B3 (pantothenic to-ta) -19.2-20.1; B6 (pyridoxine) "5.2-5.5;
Sun (folic acid) -0.23-0.24, B12 (cyanocobalamide) - 0.13-0.14; C (ascorbic acid) - 340.0-348.0; PP (nicotinic
acid) -180.0-185.0; H (biotin) -0.18-0.19; inosine-380.1-385.4.

Tests of protein concentrate in the toxicology laboratory of the Cardiology Research Center of the
Research Institute of Experimental Cardiology have shown that it does not have mutagenic, embryotoxic,
teratogenic, allergenic properties, does not affect reproductive function.

The efficiency of using high-protein forage concentrate was tested by the All-Russian Institute of Animal
on the Kupriyanov Collective Farm (Kaluga Region). (see annex N21)

 Based on these studies, a standard was de for the organization of the SRT 46524292-0001-2014
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aA0JIM1Ia CPaAaBHCHUA aMHUHOKHUC/IIOTHOI'O CoOCTaBa COE€BOT0 IIPOTA U BBICOKOOECJIKOBOI'O
KOPMOBOI'0 KOHI€HTpPAarTa

Table of comparison of the amino acid compaosition of soybean meal and high-protein
forage concentrate
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ONPOTOKOJLNS \
1. 3asBuTeND, anpec: Yacrnoe aumo Opnosa BanenTnn3
2. Haumenopaunue npoxyxnuu: [Ipoxckesoii apronusar
3. ConpoBouTebHAS JOKYMEHTAIHSL: 3a5BKA HA IPOBEJeHHe HCUBITANMIT
or 09.09.2013 r
4. Jara noxyvenns oopasua: 09.09.13 r.
5. Bpems npoBeenns ncnbrrammii: 09.09.-17.09.13 r.

PE3YJIbTATBHI AHAJIM3A
Onpenensemsli DakTH4eCKoe HJI na MeTon
ToKasarenb cofiepKaHue VMCTIBITAHUI
Magcc. mona ceiporo Genxa, %  Mass 46,1 T'OCT 28178-89
OO0muii aMHHOKHCIOTHEIH cocTas, Mr/kr:  C amino acid ition (mg/kg)
AcnaparuHoBas k-ratAcnaparui - aspartic acid 45010 1SO 13903:2005
[nyravunosas k-ra+Tnyramus  glutamic acid 56593
Tuctumue  histidine 108689
Cepun serine 22739
Aprummn  arginine 24015
[nunyH glycine 29678
TpeounH threonine 24541
Anasun alanine 32401
Tuposus  tyrosine 32454
Tuppoxennporas Hydroxy product <500
Banun valine 27792
Meruonun  methionine 9772
TIponmus proline 17811
WsonedityH  jsoleucine 24169
Genunanatud  phenylalanine 22808
JleiiuuH leucine 36410
Jusnn lysine 43580601
OpHUTHH ithi <,
Tgnnmqyaﬂ (::\r/‘:)tt'::ﬁan 5708 1SO 13904:2005

CopeprkaHue, %

Content,%

Bnara (Moisture)
oii npoteuH (Crude pro
Cobipoi up (Crude fat)
Cbipas 3o0na (Crude Ashes)
Cbipas Knetuyatka (Crude fiber)
0O6uiee KonMYecTBo ammMHOKUCAOT (Common quantity
of amino acids)
HezameHumble amuHoKucnoTbl (Essential amino acids)
NusuH (lysine)
BanuH (valine)
MeTtuoHuH (methionine)
U3oneiiumH (isoleucine)
NeiiyuH (leucine)
TpeoHuH (threonine)
denunananuH (phenylalanine)
3ameHumble amnMHoKUcNoTbl (Replaceable amino acids)
AnaHuH (alanine)
Linctun (cystine)
ctnamH (histidine)
ApruHuH (arginine)

acnaparuHoBas Kucnota (aspartic acid)

TuposuH (tyrosine)

CepwuH (serine)

rnyTammHoBas Kucnota (glutamic acid)
MponuH (proline)

FanumH (glycine)

06wan ToKcMYHOCTb (Total Toxicity)

(o)

o
°
o

(Soybean meal)

HETOKcu4YHo(non-toxic)

=i

CoeBbIit WpoT

12,15
48,56
2,12
6,50
4,26
43,91

15,48
2,77
2,25
0,80
2,22
3,43
1,79
2,22

28,43
2,03
0,58
1,36
3,21
4,17
1,42
2,12
9,14
2,62
1,78

45,6

18,86
4,38
2,78
0,98
2,42
3,64
2,45
2,28
26,74
3,24
0,2
1,08
2,4
4,5 /
3,24
2,27
5,06 =
1,78
2,97

HeTokcmyHo(non-toxic) |
=



HaBecTHIME HA CO3AHNE IPOH3IBOJICTBA
' BHICOKOOEIROBOIO KOPMOBOI0 KOHIICHTpaTa
IIPOR3BOARTENLHOCTHIO S00 kT B 9ac

Investment in production high-protein feed
concentrate with a capacity of 500 kg per hour

Directions of investments
The main directions of using the investment in the implementation of the project:
* pre-design and design work;
* construction and installation work in accordance with the technical requirements provided by
the equipment manufacturer;
* purchase of standard equipment and manufacturing of non-standard equipment;
* transportation,, insurance of equipment;
* installation and commissioning, pilot operation, production certification;
 training of personnel, "starting" working capital;
Investments are attracted from the calculation of the provision by the Customer (Partner) of
industrial premises with the summed up engineering communications.
The functions of the directorate of the building object are assigned to 000 (0JSC) , which performs:
» conclusion of contracts for the supply of equipment, implementation of installation and
commissioning works, organization of trial operation;
* conclusion of contracts with design and construction organizations, quality control of work
performance;
. » control over compliance with work schedules at all stages of project implementation;
~———_+ financial management within the project, control over their use;

*  Adjustment (if necessary) of the ﬁ%]‘écﬁmpk@ntation schedule in accordance with the

emerging market conditions.



And | already tried !!!
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IOpuanyeckoe AMLO MHULMATOP peanusauum
npoekTa

Legal entity initiator of the project

OO01IecTBO C OrPAHUYEHHOH OTBETCTBEHHOCTHIO i
«HAYYHO - NIPOU3BOJICTBEHHOE INPEAIIPUATHUE «3KOBHUOCHUHTE3»,
3aperucrpupoBanHoe 3a OI'PH 1147746547035, MHH/KIIII 7728878900/772801001,

Anpec mectonaxoxaenusi: 117437, Mocksa, yi. Akagemuka Boaruna gom 33

I'enepanbublii tupekTop MbLibuuH Bacuimii Anaroasesud 1/¢ (499) 793 47 58; (909) 980 53 93;
E-mail: nppsintez@mail.ru
Limited Liability Company !
« SCIENTIFIC AND PRODUCTION ENTERPRISE« ECOBIOSYNTHESIS» erepamuns maroronss caymsa

Registered for OGRN 1147746547035, INN / COD 7728878900/772801001, e
Location address: 117437, Moscow, ul. Academician Volgin house 33 R B
General Director Vasiliy Anatolievich Mytzin t/ f (499) 793 47 58; (909) 980 53 93; === —
E-mail: nppsintez@mail.ru — e e

NOCTARASHS 1B VT B COOTRCTCTHON
Hasoroaus easekeow Poccuiiceon Deacpenin 16 s 2014

717(21(8

= e spncees HEEUKIIT (FIzIsls 7 s 510l e) / [FT7[2[E 61T e]1]

Crapansh rocysspernesnai



http://yandex.ru/images/search?source=wiz&img_url=http://www.solarnavigator.net/solar_cola/cola_images/glucose_model_molecule.jpg&uinfo=sw-1280-sh-1024-ww-1263-wh-907-pd-1-wp-5x4_1280x1024&_=1402343607301&p=2&text=%D0%B3%D0%BB%D1%8E%D0%BA%D0%BE%D0%B7%D0%B0 %D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0&noreask=1&pos=66&rpt=simage&lr=213&pin=1




