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Protein plant production in the world
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World fiber production : about 20 MT

85 % of the seed cotton commercial value

World seed production : about 35 MT

15 % 15 % ofof thethe seedseed cottoncotton valuevalue



Cottonseed, an important source of plant 
proteins

Other : minerals, pigments, phytates, 
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CIRAD cotton technology research

Search of new application in food industry ?

Problem due to gossypol

Explore new potentialities in non-food industry ?

- Cosmetic, pharmaceutical application ?

-- Biodegradable materialsBiodegradable materials

COTONBIOMAT Project



COTONBIOMAT project : Processing cottonseed into biodegradable materials for agriculture as an alternative to 
synthetic polymers in Latin America.

PL ICA4-2000-10248

The long term objective is :
To develop industrial processes for manufacturing new 

biodegradable materials for agriculture in Latin America

To To givegive extraextra--value value generallygenerally to to 
cottoncotton cropscrops andand specificallyspecifically to to 

cottonseedcottonseed derivativesderivatives

The utilization of locally produced biodegradable materials made with
cottonseed derivatives will improve renewable natural systems in rural areas 

and environment management.



COTONBIOMAT project : Processing cottonseed into biodegradable materials for agriculture as an alternative to 
synthetic polymers in Latin America.
PL ICA4-2000-10248

Technical objectives are :

• Industrial pilot scale processing technologies to 
make biodegradable films for :
– mulching
– seed coating including usefull chemicals
– packaging

• Quantification of the economic and technical
advantages and drawbacks of cottonseed-based
materials for farmers and manufacturers



The state of knowledge at the beginning of The state of knowledge at the beginning of 
the projectthe project

Many studies have explored the film-forming properties of proteins (corn 
zein, wheat gluten, myofibrilar proteins, soybean proteins ….

Cottonseed proteins have good film-forming properties

Protein crosslinking increases puncture strength and decrease 
water solubility

Biodegradable films from cottonseed kernels by a casting Biodegradable films from cottonseed kernels by a casting 
process at laboratory scaleprocess at laboratory scale

Cottonseed proteins isolates are thermoplastic but it is 
necessary to have a better understanding of :

? Protein structure and protein processibility

Interactions between proteins and non-protein 
components

?



Scientific objectives are :

COTONBIOMAT project : Processing cottonseed into biodegradable materials for agriculture as an alternative to 
synthetic polymers in Latin America.
PL ICA4-2000-10248

To gain a better understanding of :
– rheological properties and thermomechanical

behaviour of cottonseed derivatives 
– relations between structure, chemical modifications 

and film-forming properties 
– interactions between proteins and other non-protein

molecules
– film-forming and adhesive cottonseed protein

properties
– diffusion of active substances introduced in seed

coating films



Novating features of the project related to 
the state of knowledge

The project explored for the first time cottonseed 
processing by low moisture technologies

The project studied the wet cottonseed 
processibility at the industrial pilot scale and 
explored several industrial applications

- Calendaring

- Laminating

- Seed coating

- Composites

- Films for mulching

- Packaging

- Seed coated

Innovative approach to test the economic and feasibility of cottonseed 
processing into biodegradable materials



Challenge and risk associated with the 
project

To produce materials, directly from raw cottonseed 
derivatives by usual industrial technologies (extrusion, 
calendering, …)
To produce competitive biodegradable materials

-Complexity of raw material composition

- Microbiological stability, physical state and 
variability of the cottonseed components

-Compatibility with the industrial machine 
capacity

-Reactivity of proteins

-Biodegradability / durability of films

RisksRisks



Overview of the project
Cottonseed derivatives

Technical and economical feasibility at pilot industrial scaleTechnical and economical feasibility at pilot industrial scale

Wet processWet process Low moisture Low moisture 
processprocess

Film-forming 
solution (CSPC)

Seed coating Calendering
Plant fibre

sticking

Coated seedCoated seed FilmsFilms CompositesComposites

Extrusion Thermomoulding

Solid residue

Animal foodstuffAnimal foodstuff

Extruded and Extruded and 
thermomouldedthermomoulded materialsmaterials



Description of the consortium

USP/FUSP USP/FUSP –– BrazilBrazil

Head of WP2Head of WP2

Calendared materialsCalendared materials

INCOTEC INCOTEC –– NetherlandNetherland

Head of WP3Head of WP3

Seed CoatingSeed Coating

CITIP/INTICITIP/INTI

Head of WP 4Head of WP 4

Composite materialsComposite materials

EMA/ARMINESEMA/ARMINES

Head of WP5Head of WP5

ThermomouldedThermomoulded and extruded materialsand extruded materials

CIRAD CIRAD –– FranceFrance

Research with all WPResearch with all WP

Coordination and management of the projectCoordination and management of the project



Project teams

CIRAD CIRAD –– FranceFrance

CentreCentre de de coopérationcoopération international en international en rechercherecherche agronomiqueagronomique pour le pour le 
développementdéveloppement

Dr. Catherine Dr. Catherine MarquiéMarquié: project scientific coordinator, head of WP1: project scientific coordinator, head of WP1

Dr. Dr. JérômeJérôme LecomteLecomte: chemical and biochemical research: chemical and biochemical research

Dr. Michel Dr. Michel FokFok: economist, analysis of commodity chains: economist, analysis of commodity chains

PascalePascale GuiffreyGuiffrey: technician in chemistry: technician in chemistry

Gilles Morel: technician in chemistryGilles Morel: technician in chemistry

Hélène Hélène GuillemainGuillemain: administrative officer: administrative officer

HervéHervé GaceGace : administrative officer: administrative officer

Philippe Philippe OurcivalOurcival : administrative officer: administrative officer



Project teams
FUSP/USP FUSP/USP -- BrazilBrazil

Foundation for Support to the University of Foundation for Support to the University of SãoSão Paulo Paulo 

Prof. Paulo Prof. Paulo SobralSobral: Head of the Food Engineering Department : Head of the Food Engineering Department 

(FZEA, USP), head of WP2(FZEA, USP), head of WP2

Prof. Douglas Prof. Douglas EmygdioEmygdio de de FariaFaria: Nutrition, University of : Nutrition, University of ZootechnieZootechnie of of 
SãoSão Paulo.Paulo.

Rosemary Rosemary AparecidaAparecida CarvalhoCarvalho, Chemical Engineer, (FZEA, USP),, Chemical Engineer, (FZEA, USP),

Ana Ana MônicaMônica QuintaQuinta BarbosaBarbosa HabitanteHabitante: : PharmaceuticPharmaceutic, (FZEA, USP),, (FZEA, USP),

FernandaFernanda Maria Maria VaninVanin: : StudentStudent ofof FZEA, USPFZEA, USP

Gustavo Gustavo PodaderaPodadera Costa, Student of FZEA, USP,Costa, Student of FZEA, USP,

Gisele Gisele LourençoLourenço dada AparecidaAparecida: Student of FZEA, USP,: Student of FZEA, USP,

GuilhermeGuilherme de Castro de Castro MorettoMoretto: Student of FZEA, USP,: Student of FZEA, USP,



Project teams

INCOTEC INCOTEC -- NetherlandsNetherlands

Integrated coating and seed technologyIntegrated coating and seed technology

Bob Bob LegroLegro: Manager of the Coating Technology Research, head of WP3: Manager of the Coating Technology Research, head of WP3

Paul Paul KlemannKlemann: coating technology: coating technology

FransFrans TetterooTetteroo: encapsulation technology and additives: encapsulation technology and additives



Project teams

CITIP/INTI CITIP/INTI -- ArgentinaArgentina

Centro de Centro de investigacioninvestigacion y y desarrollodesarrollo technologicotechnologico parapara la la industriaindustria plasticaplastica
del del institutoinstituto national de national de technologiatechnologia industrialindustrial

Dr. Patricia Eisenberg: material  technology dept., National InsDr. Patricia Eisenberg: material  technology dept., National Institute of titute of 
Industrial Technology (INTI)Industrial Technology (INTI) , head of WP4, head of WP4

Mariana Mariana MolloMollo: material  technology dept.,: material  technology dept., (INTI)

MarianelaMarianela SperaggiSperaggi: material  technology dept.,: material  technology dept., (INTI)

MatiasMatias Segal: Segal: cerealcereal centercenter dept.,dept., (INTI)

Guido De Tito: material  technology dept.,Guido De Tito: material  technology dept., (INTI)

Pablo Pablo RocciRocci: material  technology dept.,: material  technology dept., (INTI)



Project teams

EMA/ARMINES EMA/ARMINES -- FranceFrance

EcoleEcole NationaleNationale des Mines des Mines d’Alèsd’Alès, Association pour la , Association pour la rechercherecherche et le et le 
développementdéveloppement des des méthodesméthodes et et processusprocessus industrielsindustriels

Dr. Laurent Ferry: Polymer Science, head of WP5Dr. Laurent Ferry: Polymer Science, head of WP5

JoëlJoël GrevellecGrevellec, doctorate student, doctorate student

Marc Marc LongereyLongerey: technician: technician

Sylvain Sylvain BuonomoBuonomo, , TechnicianTechnician in plastic in plastic processingprocessing, EMA, EMA

Xavier Xavier BoethaBoetha, , StudentStudent atat EcoleEcole des Mines d'des Mines d'AlbiAlbi--CarmauxCarmaux

LaurianeLauriane Giroud, Sabrina Giroud, Sabrina IoudareneIoudarene, Céline , Céline VermandelVermandel, , StudentsStudents atat EcoleEcole

des Mines d'Alèsdes Mines d'Alès



Project management

A scientific and technological committeeA scientific and technological committee
A financial and administrative permanent committeeA financial and administrative permanent committee

A consultative committee



Tasks and relation between participants
WP2 - Calendared materials

Optimization of COTPROT formulation

Food stuff formulation with COTPROT 
by-products

Calendaring of COTPROT

Economic study

WP3 - Seed Coating

Phytotoxicity of COTPROT

Optimization of COTPROT formulations 
for various species seed coating

Economic study

WP4 - Composite materials

Studies about mechanisms involved in 
cohesion of composites

Study of fabrication of composites at 
industrial pilot scale

Economic study

WP5 - extruded and thermomoulded
materials

Study about visco-elastic properties of CS

Study about extrusion and thermomoulding
of CS

Economic study

WP1 WP1 -- Coordination and management, chemical researchCoordination and management, chemical research



Project cost

Total cost of the project : 1 208 216 eurosTotal cost of the project : 1 208 216 euros

Contribution from the Community : 718 000 eurosContribution from the Community : 718 000 euros



Welcome to the final workshop of 
the COTONBIOMAT project
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