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L.) as affected by metal nanoparticles in callus tissue condition
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Abstract

This study was conducted in order to investigate the effect of some metal nanoparticles on some
biochemical properties of lavender callus. The experiment was conducted in a completely randomized
design with three replications. Experimental treatments include control, nano zinc oxide, nano iron oxide,
nano silver nitrate, nano silver nitrate with nano zinc oxide, nano silver nitrate with nano iron oxide, nano
silver nitrate and nano zinc oxide, and nano iron oxide with a concentration of 30 ppm. The results of
analysis of variance showed that the effect of metal nanoparticles treatment was significant on the content
of chlorophyll a, chlorophyll b, total chlorophyll, carotenoid, malondialdehyde, proline content, soluble
sugars, flavonoid, phenol, soluble protein and activity of catalase and peroxidase enzymes. The
simultaneous application of silver and iron nanoparticles led to the highest chlorophyll a, chlorophyll b,
and total chlorophyll values by 1.2, 0.43 and 1.63 mg.g"' FW, which were 43, 45 and 44% hiagher in
comparison with control treatment respectively. Also, the application of all three nanoparticles of iron,
zinc and silver caused the highest amount of carotenoids by 0.42 mg.g”! FW. The application of metal
nanoparticles, especially their simultaneous use, led to a decrease in the amount of malondialdehyde and
an increase in the amount of proline, soluble sugars, flavonoid and phenol. The highest amount of soluble
sugars, flavonoids and phenols were obtained at the values of 8.46, 3.8, 3.02 and 79.35 mg.g! FW
respectively, in the treatment of simultaneous application of three nanoparticles. The soluble protein and
the activity of catalase and peroxidase enzymes were positively affected by the application of metal
nanoparticles, and the simultaneous application of iron and silver nanoparticles led to the highest amount
of soluble protein by 0.2 U.gl.min"'. The highest catalase (0.43 U.g".min"!) and peroxidase (0.4 U.g"
. min") activities were observed in the simultaneous application of all three nanoparticles and the
simultaneous application of silver and zinc nanoparticles, respectively.
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