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Copper nanoparticles and compounds impact agronomic and
physiological parameters in cilantro (Coriandrum sativum)
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Introduction

Fate of nanoparticles in the environment
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Holden, P.A; Nisbet, R.M.; Lenihan, H.S.; Miller, R.J.; Cherr, G.N.; Schimel, J.P.; Gardea-Torresdey, J.L.
Accounts Chem. Res. 2013, 46, 813-822.
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Introduction

Use of nanomaterials in agricultural activities

Nanotechnology

Extraction/Production
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Hong, J., Peralta-Videa, J.R., Gardea-Torresdey, J.L. 2013. Nanomaterials in agricultural production: benefits and
possible threats? In: Sustainable Nanotechnology and the Environment: Advances and Achievements. Edited by

Sharma, V. and Shamin, A.N., ACS Symposium Series Vol. 1124, 73-90 (DOI:10.1021/bk-2013-1124).
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Introduction

ENMs and Plants
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Rico, C. M.; Majumdar, S.; Duarte-Gardea, M.; Peralta-Videa, J. R.; Gardea-Torresdey, J. L. Interaction of nanoparticles
with edible plants and their possible implications in the food chain. J. Agric. Food Chem. 2011, 59, 3485-3498.
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Introduction

News service Weekly PressPac:

Safety of nanoparticles in food crops is still unclea
Scientists are reporting a huge gap in knowledge
about the effects of nanoparticles on corn, tomatoes,
rice and other food crops.

~10]1 0 9
“Interaction of Nanoparticles with Edible Plants and Their Possible Implications in
the Food Chain”
Journal of Agricultural and Food Chemistry
With the curtain about to rise on a much-anticipated new era of “nanoagriculture”
— using nanotechnology to boost the productivity of plants for food, fuel, and
other uses — scientists are reporting a huge gap in knowledge about the effects
of nanoparticles on corn, tomatoes, rice and other food crops. Their article
appears in ACS’ Journal of Agricultural and Food Chemistry.
Jorge Gardea-Torresdey and colleagues at The University of Texas at El Paso, a
co- investigator for the NSF/EPA University of California Center for Environmental
Implications of Nanotechnology, note that nanoparticles, which are 1/50,000th the
width of a human hair, are used in products ranging from medicines to cosmetics.
The particles also could end up in the environment, settling in the soil, especially
as fertilizers, growth enhancers and other nanoagricultural products hit the
market. Some plants can take-up and accumulate nanoparticles. But it is unclear
whether this poses a problem for plants or for the animals (like humans) that eat
them. So, the researchers sorted through the scientific literature looking for
evidence to settle the safety question.
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Introduction

“GRAND
ENTRY TO
THE
FOODCHAIN”

Nanotechnology
In agriculture

Comparison of rice 14 days after fertilization

s SR Chemical
S B R Fertilizer

Nano Bio

Nanofertilizers
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Introduction

Is the food chain

Trophictransfer to
the food chain

Gardea-Torresdey, J. L.; Rico, C. M.; White, J.C. Trophic Transfer, Transformation, and Impact of Engineered Nanomaterials in
Terrestrial. Environ. Sci. Technol.2014, 48, 2526-2540.
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Materials- copper

Copper NPs and compounds

» Cu(OH)2 CuPRO 2005 + Cu NPs, 40nm

— 53.8% copper hydroxide * Cu bulk, <60 pm
e Cu(OH)2 Kocide 3000 * CuO NPs, <50nm
— 46.1% copper hydroxide * CuO bulk, <5um

e CuCl2




Materials - cilantro

e Coriandrum sativum
— (cilantro)

* Cuinto food chain — spices ‘ |
* Herb, culinary spice L)) -

e Eaten fresh

* Antioxidant properties
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Procedure - soil treatments

Cilantro exposed to copper soil

Suspension
preparation

Suspension

Cu Concentration in soil: ..
sohication

0 ppm (control)
20 ppm
80 ppm
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Procedure — plant growth & tissue harvest

Harvest
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Procedure — sample prep. and analysis

Sample analysis

{ N\, Microwave ove

/

Samples dried at 70 °C

ICP-OES analysis
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Agronomic results

Cu Effects on Coriander Roots Elongation
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Agronomic results

Cu Effects on Cilantro Shoot Elongation
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Results

Cu Effects on Cilantro Chlorophyll
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Physiological results
Copper concentration in cilantro shoots
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Physiological results
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20ppm Cu effects in cilantro shoots
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Physiological results

80ppm Cu effects in cilantro shoots
nutritional value
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Summary
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* Agronomic parameters in cilantro were mostly affected by 80 ppm nCu and
both 20 and 80 ppm bulk CuO

e Chlorophyll content was increased by 80ppm CuPRO and nCu; decreased by
both concentrations of bulk CuO

* Nutritional value was affected by all copper compounds
Paper in preparation 21
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Physiological results

Cu Effects on Cilantro Roots Elongation
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Agronomical results

Copper uptake by cilantro roots
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Agronomical results

Copper concentration in soil
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Agronomical results

Nutrients concentration in cilantro roots exposed to 20ppm copper compounds
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Agronomical results

Nutrient concentrations in cilantro roots exposed to 20ppm copper compounds
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Agronomical results

Nutrients concentration in cilantro roots exposed to 80ppm copper compounds
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Agronomical results
Nutrient concentrations in cilantro roots exposed to 80ppm copper compounds
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Physiological results
20ppm Cu effects in cilantro shoots nutrients
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Physiological results

80ppm Cu effects in cilantro shoots nutrients
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