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What challenges does Agriculture face today?
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perform mechanisms to introduce active principles in a required places SOLUCIONES NATURALES

= Act as a vehicle for a wide variety of active principles.
= Protect active principle molecules from degradation in the real field.

= Modulate the release of the active principle to achieve the desired response

Polymeric
NEInl]par'ti[:|ES are submicron

size entities made from a wide variety of
polymers. These devices are being
extensively used as active principles
carriers and controlled release systems in
different fields.

= Be biocompatible and be able to biodegrade.

Active principles can be encapsulated, covalently
attached, or adsorbed onto such carriers




1* CONFERENCE ON
GREEN CHEMISTRY & &

SUSTAINABLE COATINGS o
a2V

9]
on HN )I\
0 HO
(]
(]
HO O
e

(8]

Chitosan

chitin
0
T OH 17 HNJI\ 1]
0 iHD .--""f
L1 -
N HO 0 o
L~ NH, - - OH .
chitosan




1 CONFERENCE ON
areen creisrs ({2
“aV

Chitosan




1 CONFERENCE ON

SUSTAINABLE COATINGS

@

Synthesis of Chitosan

Exoskeleton from Pleoticus muelleri
from fish industry waste in Argentinean Patagonia

C Demineralization

C Deproteinization

C Deacetylation
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Degree of deacetylation of the polymer FTIR
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SALICYLIC ACID IS A PLANT STRESS HORMONE
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SA induces plant defense
innate response against virus,
fungus, bacteria
Local and systemic responses

@) OH
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Innate immune system

Antimicrobial activity

Microorganism

SA concentration

Reference

Local and Systemic acquired resistance (SAR)

Escherichia coli 1mM Gershon &

Aerobacter aerogenes Parmegiani, 1962

Leuconostoc

mesenteroides

Staphylococcus aureus

Streptococcus feccalis

Escherichia coli 0.23 mM Monte et al, 2014

Staphylococcus aureus 0.11 mM

Bacillus polymyxa >10 mM El-Mougy et al,

Erwinia carotovora 2002

Pseudomonas

solanacearum

Penicillium expansum 2.5 mM Da Rocha Neto et
al, 2015

Aspergillus flavus 1mM Panahirad et al,
2013

Rhizopus stolonifer 5mM Panahirad et al,
2013

Entypa lata 1mM Amborabé et al,
2002

Fusarium spp 2.5 mM El-Mohamed et al,

Rhizoctonia solani
Sclerotium rolfsii

Macrophomina phaseolinae

Pythium spp
Phytophthora spp

2013

Da Rocha et al, 2015
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Preparation of MP-SEM

CS (0,1-0,2 %, pH =3)
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TPP solution
dropwise
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Thermal characterization of MPQS
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Characterization of MPQS
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SA release from MP
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A Citotoxicity in lettuce: NPR1 and PR2 protein levels
,8 sensitive marker plant to evaluate the citotoxicity action 4 - -NPR1
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MP-CS positively modulates root growth in lettuce seedlings Positive effect on root growth
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Dose-dependent action on the regulation of root growth
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Antimicrobial activity and citotoxicity in F. solani spores
MP-0 (mg/ml)
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MP-0 MP-1SA MP-5SA MP-10SA MP-20SA CS SA

Fusarium solani is a phytopathogen of different plant species including tomato plants

CS-based systems exert antimicrobial activity and induce citotoxicity in F. solani spores
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MP-CS as a bioestimulant

Positive action on root growth parameter
Aerial Biomass

Leaf growth Performance and
Leaf area nutritional characteristics in
Chlorophyll content fruit

Root System

Length of the primary root
Number and growth of lateral roots
Fresh and dry weights

Study of the mechanistic action as a
bioactive growth promoter
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MP-CS CS MP-CS (pg/ml)
Control (ng/ml) Control 1 10
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» Action on multiple root traits: Primary root, lateral root and hair root
» Improved performance compared to CS
» No citotoxicity in a wide range of concentrations
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MP-CS improve rooting and aerial biomasses in tomato plants “ﬁ)

= Spray treatment
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PROMISORY ACTIONS OF CHITOSAN-MICROPARTICLES

Spray

treatment .
v Improves rooting

and aerial biomasses

v Induces antioxidant
capacity

b Y 7
D Chitosan Enhances defense

R microparticles response
¥ &% generation
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In plant assays using chitosan synthesized particles demonstrate that have high potential to be
used in the development of innovative materials for modern agriculture.

However, we assume that it is essential to understand the mechanistic action of these materials in
plants and also, to explore their action in the field.

Field test are being carried out ‘ ‘ . . ‘ ‘

Several materials are being developed without UNIBIO

wtih NBO

Patents precede Papers in all cases

Industries are involved in several cases
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Thank you!

Vera Alvarez
veraalejandraalvarez@agmail.com
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