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Project objective:

The overall objective of the project is implementation on the market of new products and
technology for pelleting rape seeds, based on collagen hydrolysates, in order to increase the
resistance to drought and to pests during germination of seeds and emergence of seedlings.The
coating properties of collagen extracts related to the film forming capacity of collagen is connected
to medium to high weight of collagen molecules. The bioactivity of collagen hydrolysate is
connected to the amino-acid content.

Technical objectives associated with the goal of project are the following:

- Creating the collagen-based bio-active additive for applications in seed surface treatment;

- Monitoring the quality indicators for the collagen-based bio-active additive;

- Developing of new compositions based on bioactive collagen for development of multifunctional
pelleting layers; of rape seed;

- Implementing rape seed treatments with multifunctional coatings supplemented with collagen
based material;
- Developing rape crops using seeds with multifunctional coatings supplemented with collagen
hydrolysates.

Estimated results:

Short term expected results:

New product for pelleting of rape seed, developed by consortium and integrated in production by
SME from Poland;

Medium term expected results:

-New product for pelleting seed for rape crop, registered in UE selling in Poland by SME from
Poland, and in Romania by PSRO (selling of rape seed treated with third product).

-Increasing of incomes of the SMEs from Poland and PSRO, and increasing market share;
-Reducing the quantity of rape seed per Ha;
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-Reducing the risk on non-emerging of rape crop due to drought of soil during rape sowing
season;
-Increasing rape crop yield.

The achievement of estimated results is 100%:
http://www.probstdorfer.ro/cercetare/proiect-coll-rape/

The following presentation shows the results of INCDTP-Division Leather and Footwear Research
Institute in the COLL-RAPE project. The specific objectives of the project stages have been fully
achieved.

Stage | (2017)

- New possibilities for collagen extraction from leather industry by-products were evaluated;

- New models of collagen extracts with bio-active properties have been developed for applications
in agriculture to rape seeds treatment.

- Technologies have been developed to obtain collagen, gelatin and hydrolyzed extracts from
leather by-products;
- ICPI participated

EUREKA

in the workshop

in Poland for the international project opening;
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- The COLL-RAPE project, in starting phase of research, was promoted at international events at
Sichuan University China and the ISER-246th International Conference on Agricultural and
Biological Science (ICABS) in Guangzhou, China.

Stage Il (2018)

- New collagen extracts with bio-active properties were made, for the treatment of rapeseed, from
leather by-products from the leather industry;

- New technologies for making collagen extracts for applications in rapeseed treatment were
experimented with and pilot batches of collagen extracts were made, which were characterized by
chemical, physical analyzes and biodegradation tests and were submitted for testing. to partners
in Poland and Romania.

- The initial technical specification was elaborated: FILMOGENIC COLLAGENIC EXTRACTS
(research products) and their functionality has been demonstrated.
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- The ISI article has been published “Experimental Observations About Improving the Properties
of Collagen Extracts for Applications in Agriculture” authors: M. D. Niculescu, C. Gaidau, D.-G.
Epure, M. Gidea, Rev. Chim.-Bucharest, 69(2), 2018, 379-385..

- Has been published in Proceedings (pp. 135-140, DOI: 10.24264/icams-2018.1.20) the article
“New compositions with crosslinked and uncrosslinked collagen polydispersions for systemic
treatments in agriculture” authors: Mihaela-Doina Niculescu, Edyta Grzesiak, Carmen Gaidau,
Doru Gabriel Epure, Claudiu Sendrea, Mihai Gidea, presented as a poster at ICAMS 2018 — 7™
International Conference on Advanced Materials and Systems, Bucharest, Romania.
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- The COLL-RAPE project was promoted during an international event, organized by Shaanxi
University of Science and Technology, Xi’an, China, in the presentation of the paper “Extraction of
proteins from by-products for valorisation as bio-composite with low environmental impact”
authors: M. Niculescu, De. Simion, C. Gaidau, D.-G. Epure, D. Berchet.
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Stage Il (2019)

- Technical Documentations were developed for collagen extracts (gelatin and hydrolyzate) and
for keratin hydrolyzate.

- The Technological Sheets for collagen and keratin extracts were elaborated: concentrated
gelatin, dry collagen hydrolyzate, concentrated keratin hydrolyzate, used in rape seeds pelleting
formulas.

- The Manual for the Presentation of collagen extracts with applications in rape seeds pelleting
was elaborated.

- New extracts of collagen and keratin were made, with bio-active properties, from leather industry
by-products, which were made available to partners in Poland and Romania, to prepare
compositions for rape seeds pelleting layers and a new version of the Safety Data Sheet for
collagen hydrolyzate shipped to Poland was developed.
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- The ISI article has been published “Multifunctional Biocomposites Based on Collagen and
Keratin with Properties for Agriculture and Industry Applications”, authors: M. D. Niculescu, D.-G.
Epure, M. Lason — Rydel, C. Gaidau, M. Gidea, C. Enascuta, in The EuroBiotech Journal, 3(3),
160-166.

- The ISI abstract of the poster presented at European Biotechnology Congress 2019, Valencia,
Spania, has been published in Journal of Biotechnology, 305 Supplement, S84-S85.

- A new patent application was registered at OSIM (A 00741 / 14.11.2019) "Process for obtaining
biocomplexes based on collagen and keratin to stimulate seed germination and rape plant
nutrition”, authors: Mihaela-Doina Niculescu, Cristina Emanuela Enascuta, Mihai Gidea, Doru-
Gabriel Epure, Carmen Gaidau, Marius Becheritu.
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- The COLL-RAPE project, has been presented for The 4th International Invention Innovation
Competition in Canada, iCAN 2019 (iCAN 2019, TORONTO, CANADA), where he was awarded

with silver medal.
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Stage IV (2020)

- Technical Documentations were developed for processes to obtained research products Gelatin
A and Collagen hydrolyzate W.

- The final technical specification was elaborated for filmogenic collagen extracts (research
products) for seed pelleting compositions.

- Experimental batches of gelatin, collagen hydrolyzate and keratin hydrolyzate were made and
characterized for integration in the rape seeds coating.

Analysis of collagen (i) and keratin (ii) hydrolysates by Dynamic Light Scatering (DLS) reveals the
presence of small peptide fragments, in the "nano" domain specific in this case for free amino
acids and oligopeptides.
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Texture studies have shown that the addition and crosslinking of gelatin (a) leads to the formation
of better structured, more consistent compositions (b) and (c).
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The obtaining of the new compounds based on collagen (I) and collagen-keratin () is confirmed
by IR spectral analysis.
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- Two abstracts were submitted and accepted for presentation at scientific events scheduled for
October-November 2020: ICAMS 2020 Bucharest, Romania and SIPS 2020 Phuket, Thailand.

- The thematic patent RO 132575 B1, Process to obtaining a collagenic film composition, granted
in March 2020, associated with the COLL-RAPE project, was presented at the international
invention fairs The 24th International Exhibition of Inventics “INVENTICA 2020” lasi, Romania and
The 5th International Invention Innovation Competition in Canada, iCAN 2020 (iCAN 2020,
TORONTO, CANADA), where was awarded with gold medal and TISIAS special innovation
award.
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- Research results of the COLL-RAPE project were capitalized through the application for a new
project, ,Multifunctional Bio-pesticides for the protection of orchards and seeds, in order to
increase agricultural production”, BIO-PLANT-Protect, PN-11I-P3-3.5-EUK- 2019-0250, within the
competition of EUREKA projects session Il 2020, in which INCDTP-ICPI Division is a partner,
being on the first place in the ranking of Eureka projects evaluated in session Il 2020.

The activity of the COLL-RAPE project is in accordance with the roadmap to the circular economy,
contributing to the increase of the efficiency from the point of view of the use of natural resources
and of the protection of the environment.




