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ABSTRACT

An experiment was carried out using a factorial on the basis of completely randomized block design. The
factor of studied included of TiO2 Nano particles spraying affected on calendula (Calendula officinalis L.). The
factor of study included spraying in five levels of Tio2 (control, Dioxide Tio2, 0.01, 0.02, and 0.03 percentage)
in stem elongation growth stages. The characters measured were: Dihydrozingoanozin, dinitrozin and POD. The
results showed that effect of TiO2 Nano particles spraying significant on Dihydrozingoanozin, Dinitrozin and
POD in P # 0.05. Mean comparison showed that the highest Dihydrozingoanozin (31.52 mol/g), Dinitrozin
(17.77 mol/g) were achieved by control treatment but Mean comparison showed that the highest POD (60.47
mol/g) were achieved by Nano particles 0.03 percentage.
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Introduction

Calendula is a widely used plant in Egypt. It is
a cultivated plant and found in large quantities in
Beni-Suef governorate mainly in Beni-Suef gardens.
Its leaves are very rich in vitamins and minerals. The
fresh petals are chopped and added to salads,
however the dried petals have a more concentrated
flavor and used as a seasoning in soups, cakes. In
addition the petals offers an edible yellow dye used
as a saffron substitute to color and flavor rice, soups
etc [11]. In nanotechnology, submicroscopic particles
ranging from 1 to 100 nm in diameter are usually
referred to as nanoparticles. In recent years there has
been a great deal of development of nanoparticles of
different size, chemical nature and structure. TiO2
has been widely investigated for its promising
applications in the field of catalysis [1,2,3,12]. The
unique and new properties of nanomaterials have
attracted not only scientists and researchers but also

industries, due to their huge economical potential.
Nanotechnology has real commercial potential for the
textile industry. Highly ordered titania nanostructures
of nanometer periodicity are very promising materials
[4,5]. Their properties depend on the size and shape
of nanocrystals, as well on the type of superlattice.
Titanium dioxide (Tio2) due to its various
applications such as self cleaning, self sterilizing and
anti fogging surfaces are extensively used .The thin
films are widely used for water and air purification
due to its environmental friendly surface treatment
[6]. After nanocomposite synthesis, amorphous SiO2
and TiO2 nanoparticles do not necessarily remain
fixed in nanocomposites. Their properties depend on
the size and shape of nanocrystals, as well on the
type of superlattice. These structures can be obtained
from titania nanodisperse hydrosols. It is necessary to
prepare sols of uniform (monodisperse) nanocrystals
and then to conduct sol-gel-xerogel transformations
under the control of structural changes. Although
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proteins such as ferritin and the small heat-shock
protein, which are both individually able to self-
assemble 24 subunits into spherical cages of 12 nm
in diameter, have received particular attention [7,8].
This experiment was conducted to nanoparticles TiO2

spraying affected on calendula (Calendula officinalis
L.) under field condition.

Materials and methods

This experiment was carried out using a factorial
on the basis complete randomized block design with
four replications in a year planting (2010-2011) at
Islamic Azad University Shahr-e-Qods Branch,
Tehran, Iran. The factor of study included spraying
in five levels of Tio2 (control, Dioxide Tio2, 0.01,
0.02, and 0.03 percentage) in stem elongation growth
stages on calendula (Calendula officinalis L.). The
characters measured were: Dihydrozingoanozin,
Dinitrozin and POD.

Statistics analysis:

Data were subjected to analysis of variance
(ANOVA) using Statistical Analysis System (Spss)
computer software at P < 0.05.

Results and discasion 

Dihydrozingoanozin:

The results showed that the effect of TiO2 Nano
particles was significant on Dihydrozingoanozin in P
# 0.05. The highest Dihydrozingoanozin (31.52
mol/g) were achieved by control treatment and lowest

Dihydrozingoanozin (13.15 mol/g) was achieved by
Nano particles 0.03 percentage (Table 1, Fig 1).

Dinitrozin:

The results showed that the effect of TiO2 Nano
particles was significant on Dinitrozin in P # 0.05.
The highest Dinitrozin (17.77 mol/g) were achieved
by control treatment and lowest Dinitrozin (8.28
mol/g) was achieved by Nano particles 0.03
percentage (Table 1, Fig 2).

POD:

The results showed that the effect of TiO2 Nano
particles was significant on POD in P # 0.05. The
highest POD (60.47 mol/g) were achieved by Nano
particles 0.03 percentage and lowest POD (35.42
mol/g) was achieved by Dioxide TiO2 Nano particles
(Table 1, Fig 3).

However, despite the good quality of the
nanoparticles deposited with these techniques, they
are usually embedded in semiconductor or dielectric
layers directly in their final position, thus preventing
their transfer onto planar substrates and their mixing
with other materials. These ambient biological
systems provide excellent examples of nanophasic
materials with highly optimized characteristics
resulting from evolution over a long scale of time [9]
and the synthesis of inorganic materials may occur
either extracellularly or intracellularly [10]. It is
widely used to provide whiteness and opacity to
products such as paints, plastics, papers, inks, food
colorants, and toothpastes.

Table 1: Means Comparison
Treatment Dihydrozingoanozin Dinitrozin POD
Control 31.52 a 17.77 a 36.65 c

TiO2 Nano particles (0.01%) 16.72 b 10.37 b 54.35 b

TiO2 Nano particles (0.02%) 13.80 c 8.29 c 60.47 a

TiO2 Nano particles (0.03%) 13.15 c 8.28 c 61.00 a

Dioxide TiO2 Nano particles 31.30 a 17.69 a 35.42 c

Means within the same column and factors, followed by the same letter are not significantly difference.

Fig. 1: Effect of Nano particles Tio2 spraying on Dihydrozingoanozin in calendula.
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Fig. 2: Effect of Nano particles Tio2 spraying on Dinitrozin in calendula.

Fig. 3: Effect of Nano particles Tio2 spraying on POD in calendula.
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