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Why use metallic nanoparticle in Agriculture?
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Environmental toxicity
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Roots

* MORE STUDIES
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BASIC IDEA

Biogenic nanoparticles

Modify processing parameters

POSSIBILITY

Biological synthesis

Metal salt Organism
concentration metabolites
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Stable production of
homogeneous and capped NPs
with high yield

A Controlled shape and morphology of NPs
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Based: Trends in Biotechnology, July 2016, Vol. 34, No. 7
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Synthesis by Synthesis by Synthesis by Synthesis by
bacteria actinomycetes plants

M. Razavi et al. (2015)
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. Nanoparticle
Trichoderma

Journal of Plant Protection Research 54 (4), 2014

White mold - Sclerotinia sclerotiorum
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Synthesis Process

|
: Use the filtrate to Nanoparticles
1

Fungus Synthesi ticl Biogenic N ticl
; nthesis nanoparticles iogenic Nanoparticles
in water y P

Fungus in the filtrate
broth medium

Fungi Growth
[ J
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- SCIENTIFIC REPLIRTS

| OFEN Biogenic silver nanoparticles
_based on trichoderma harzianum:
_synthesis, characterization, toxicity
e - @valuation and biological activity
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Capped Biogenic

Reduction of metal salt
and stabilization of the
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PRESENTED ACTIVITY AGAINST WHITE MOLD

NO TRICHODERMA TOXICITY

e ———
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ﬂ%/”“‘%‘“““%

";:: » 5- F ag Eg
% % 22 a2
b= £ 4 p 9
3 e 7 /
s 7 1 % %

i Q . o % %

c ] ] ] ] ] L ] ] I ] L] m % % %

00 01 02 03 04 05 06 07 08 09 1.0 1.1 0- 2 % 2

[ 1 x10"2 nanoparticles/mL 0 (control) 0.15 0.31 0.47

[ 1x 102 nanoparticles/mL

] 3T3 Il HelLa EE HaCat V79 Il A549

& 3T3 © Hela & V79 @ HaCat & A549

a (control x treatment); b (0.15 x 0.31 x 0.47); ¢ (3T3 x HeLa x HaCat x V79 x A549)



LABIT.:N wl SCIENTIFIC REPLIRTS

RESULTS N

zero soil CTR 0.15 0.31 CTR 0.15 0.31 CTR 0.15 0.31 CTR 0.15 0.31
[ 1x 10" nanoparticles/mL

15 days 30 days 90 days 180 days

Bl Nitrogenase reductase (nifH) [ Nitrous oxide reductase (nosZ)
Bl Ammonia monooxygenase (amoA) Bl Nitrate reductase (cmorB)
Bl Nitrate reductase (narG)

I Nitrite reductase (nirS)
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New studies
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Synthesis of biogenic silver nanoparticles
using the filtrate of the fungus Trichoderma
harzianum + phytopathogen
cell wall (white mold)
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Synthesis Process

Fungi Growth i Fungus Use t_he filtrate t_o Nanpparticlgs
¢ in water Synthesis nanoparticles Biogenic Nanoparticles
Fungus in the filtrate
broth medium
+
phytopathogen

cell wall
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Synthesis of biogenic iron nanoparticles
using the filtrate of the fungus
Trichoderma harzianum
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White mold

NANOPARTICLES

Irichoderma- Iron - NP

NANO 1

FeCl, (0.07)
FeCl2 (0.02)

FeCl3 FeSO4

NANO 3
FeCl,NP

FeCl3 (0.001)

ACTIVITY

FeCI3 1:1

FeCl2 (0.2)
FeCl3 (0.1)
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Biological synthesis
Metal salt Organism
concentration metabolites
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Biogenic Trichoderma nanoparticles
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Biogenic Trichoderma nanoparticles
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Biogenic Trichoderma nanoparticles

Toxicity (MTT)
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Synthesis of biogenic Titanium
nanoparticles using the filtrate of
the fungus Trichoderma harzianum
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Titanium (I11) Oxide
Titanium (1) Oxide Anatase
Titanium (1) Oxide Rutile
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Trichoderma \

Titanium (11) Oxide Titanium (1) Oxide Anatase Titanium (1) Oxide Rutile
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Trichoderma- TiO-NP

NPTiO II-SE 0.524 -19.7 286 + 48 6.02.10° 6.41
NPTiO IV-A-SE 0.207 -17.3 374 £185 4.19.10%0 7.31
NPTiO IV-R-SE 0.755 -23.4 295 £ 22 6.80.10° 7.41

Sclerotinia sclerotiorum Activity

\ :
Trichoderma
control
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RESULTS

TiIO-NP (11)
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RESULTS

TiIO-NP (1V)
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Toxicity
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Biogenic Trichoderma nanoparticles
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BUT THE QUESTION WAS....

IS THE ACTIVITY OBSERVED BECAUSE THE PRESENCE OF TICHODERMA?

Sclerotinia sclerotiorum Activity

&)

NPTiO IV-A-SE NPTiO IV-R-SE
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Biogenic Trichoderma nanoparticles

Activity - .S. sclerotiorum

el

o B

.

A: NP + 5. Sclerotiorum B: NP + 5. Sclerotiorum C: Trichoderma D: S. Sclerotiorum (Control)
FILTRATE
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Possibilities

Possibility
Possibili
Possibility ty
Possibility
Possibility r->
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LABITON STUDIES

Bacillus thuringiensis Beauveria bassiana Trichoderma harzianum
!‘ ﬁ | ’.: -‘t _{-- : W % &l -

AGRICULTURE

HEALTH
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Conclusions

* |s possible synthetize biogenic nanoparticles using fungi and others

organisms

* The capping probably is responsible for the nanoparticle activity

(synergy)

 The nanoparticles present low toxicity (probably because the capping)

e Possibility of targeted synthesis of nanoparticles
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What we KAgsgis oearop. what
we - don kol s an ocean.

WE HAVE MUCH STUDY AHEAD
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