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Impact of antioxidants on plants following exposure to iron
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abstract

Heavy metal toxicity, a problem of growing importance for ecological, evolutionary,
nutritional, and environmental reasons, is one of the major environmental pollutants. The heavy
metal contamination of soil has evolved to be a worldwide concern, resulting in reduced productivity
in agriculture, for these reasons this research aimed to exam the effect of Fe element on Capsicum
annuumL plant and the results recorded the toxic effect for Ironelement(Fe) on some biochemical
characteristic,at iron concentrations (0,750, 1500, 3000) ppm were determined from (FeCls), in
addition to control (D.W.) astriplicate for each concentration Capsicum annuumL buds irrigate with
age (30) day and afterimplantation in fertilized soil and the irrigation continue for(5weeks). On the
other hand, regarding soil pH, E.C. and soil texture values were determined to detect the soil
characteristics after implant.The results have confirmed at the end of the experiment and from plant
species analysis that iron concentration in irrigation water were led to change in ROS, SOD, CAT,
MDA, GSH-px, chlorophyll & moisture content in Capsicum annuumL.

Key words: Capsicum annuum L, Biochemical factors, chlorophyll, antioxidants parameters, heavy
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Introduction cytochromes, catalase, peroxidase and
In  particular in  environmental hemoglobin and

situations, heavy metal (H.Ms) can be When a
dense metal or metalloid is recognized to be
toxic as a harmful properties [1].Excessive
concentrations of heavy metals—which are
naturally —occurring but have become
concentrated due to human activity—may
attach to important biological components in
plants, animals, and human tissues and
interfere with their ability to function. Heavy
metals can also enter these tissues through
ingestion, diet, and manual handling [2]

H. Ms were important environmental
contaminants, and for ecological,
evolutionary, nutritional, and environmental
reasons, their toxicity is a growing concern [3]
Heavy metal poisoning of soil has grown to be

a global issue, resulting in decreased
agricultural productivity [4].
It is generally recognised that high

concentrations of heavy metals have an impact
on several physiological and metabolic
processes, and that plants have a remarkable
capacity to absorb and accumulate heavy
metals from their external environment[5].
However, when animals and humans consume
plants that retain heavy metals, the organisms
may become hazardous to them[6]. H. Ms are
regarded as a significant stressor for plants.
Plants have a great ability to absorb heavy
metals, which is helpful in bioremediation
[8,9] if there is a natural concentration of
heavy metals in the soil [7]. However, plants'
cellular and physiological functions are
negatively impacted by excessive quantities of
heavy metals [10].
Iron effected plant by primarily engaged in
photosynthesis in plants. The pH of the soil
determines which micronutrients are available
to plant roots; low pH soil has more easily
available iron, Manganese (Mn) and iron (Fe)
are both vital for plant growth and
development, but because an abundance of
one of these micronutrients decreases the
other's availability to plant roots, they usually
compete with one another for absorption[11].
In addition to that Fe considered as a
major constituent of the cell redox systems
such as heme and proteins including
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ironproteinsincludingferredoxin,aconitase and
superoxide dismutase (SOD) [12].

Fe as an essential element for all plants
has many important biological roles in the
processes as diverse as photosynthesis,
chloroplast development and chlorophyll
biosynthesis. Although most mineral soils are
rich in iron, the expression of iron toxicity
symptoms in leaf tissues, occurs only under
flooded conditions which involves the
insoluble Fe+3 microbial reduction Fe+2
insoluble[13]. Reductions in plant
photosynthesis and yield,Tobacco, canola,
soybean, and Hydrilla contain iron that is
linkedas hazardousverticillate to elevated
levels of oxidative stress and ascorbate
peroxidase activity [14]. High Fe+2 uptake
through the sources and mode of
transportationare linked to the emergence of
iron toxicity in plants. through the
transpiration stream and to leaves.

The generation of free radicals from
the Fe+2 excess damages cellular structure
permanently and damages membranes [15],
although iron poisoning is rare, certain plants
do release acids from their roots that cause the
pH of the soil to drop [16]. These vegetation
may become poisonous if they absorb too
much iron. Numerous research have examined
the impact of antioxidant activity on plants
under heavy metal stress across a range of
plant species [17,18]. Fe has grown more

dangerous among agricultural soil
contaminants as a result of its use in
fungicides, fertilizers, and pesticides[19]
Materials & Methods

Soil preparation for agriculture: Soil

samples were collected from an area known as
the fertility of their agricultural soil and then
distributed in plastic sticks with equal weights
of (1 kg) each to growplantcapsicum annuum
budsby age (30 days) thenwas:

Watered  with  solution  (FeCl;)  for
(Concentrations 0,750,1500,3000) ppm. with
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three replicates per concentration with 3
replicates for control .replicates  per
concentration with 3 replicates forthe plants
were still wateringin the concentrations for
Sweeks.

Environmental parameters:  Hydrogen
lons// were measured by a pH meter Type
Hanna (Portugal) after calibration by standard
solutions provided with instrument in the soil
extract 1:1 [20]

Electrical conductivity (E.C)I A
conductivity meter in Spilled saturated soil
paste was used to measure the Electrical
conductivity and results was expressed as
(us/cm). Soil Texture was estimated using
Hydrometer (Gm/L) capacitor (ASTM) (15H)
and depending on the method described by
[21] Biochemical parameters for plant// The
amount of chlorophyll was estimated for plant
leaves using a chlorophyll measuring device
chlorometer and by unit values SPAD.

Preparation of plant extracts/ A method
which [22] was used to prepare the plant
extract, where it was taken (0.1 gm) from fresh
leaves and crushed in 1 ml of the Phosphate
buffer solution and added (0.03gm) Poly vinyl
pyrrolid one (PVP) in a pre-cooled ceramic
veneer placed on ice packs to prevent enzyme
breakdown. Centrifuge at 10,000 cycles 10
minutes under 4 ° C.

Antioxidant  Enzymes  Determination:
Reactive oxygen species (ROS)// is determine
using method [25] and given as micro molar
H202 equivalent per liter (Equiv. H,0,
umol/L).  Measurements of glutathione
peroxidase (GHS-px), catalase (CAT), and
superoxide dismutase (SOD) in plants in
addition to Malon dialdehyde ( MDA) by
using enzyme linked immune sorbent assay
(sand wash Elisa) technology according
manufacturing company (PARS BIOCHEM
,CHINA)
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Results and discussion

The chlorophyll in results was neutral
and ranged between (37-40) in capsicum
annuum L. were results of the absence of
significant differences in the content of
chlorophyll after exposure to Fe element of

evidence of plant tolerance to these
concentrations of the due to the low
concentration of heavy element in the

vegetative part of them was collected in the
root as noted in results. complexes with
dissolved organic matter [23].The results of
this study excepted with results of [24], which
showed that the pH values for plant nutrient
solutions at neutral condition which had been
decrease for most measured parameters,
whereas pH didn’t write more than 4.0.

The nutritional solutions' pH increased
as a result of the other Fe treatments. While
the excretion of riboflavin decreased with
increasing added Fe, the pH of the solution,
the mass of roots and shoots, and the
chlorophyll content of the apical leaf remained
rather constant at the three highest Fe
concentrations.

Over consumption of riboflavin can act
as a ferredoxin replacement by forming
flavodoxin with Fe stress[25]. A study of iron
toxicity on, revealed that the concentration of
was shown to impede the development of
species of 3000 ppm whole Fe agreement with
[26]. Acid soils restrict Capsicum annuum
Lproduction and element shortage combine to
create a macronutrient imbalance inCapsicum
annuum L.High concentrations of reduced iron
(Fe2+) in the flooded soils had a significant
impact on the yield of perished plants. High
absorption of Fe2+ by roots, acropetal
translocation into leaves, yellowing of the
capsicum leaves, and vyield loss are
characteristics of iron toxicity in capsicum[26]
in PH value was Heading to the base higher
value 6.13 in con.750 ppm of Fe
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Figure (1): Environmental parameters on soil exposure to Fe H.Ms

This finding is consistent with the
hypothesis that hydrolysis of Fe Ferrous iron
is changed into ferric iron, which releases
hydrogen ions and raises metabolic acidity, as
a result of free iron interfering with oxidative
phosphorylation [27].

Additionally,  lipid  peroxidation
brought on by free iron can seriously harm
microsomes, mitochondria, and other cellular
organelles [28]. Because iron is toxic to cells,
it can cause tissue damage through cellular
oxidizing and reducing pathways as well as
toxicity to intracellular organelles including
mitochondria and lysosomes. An excess of
iron in the diet produces a broad range of free
radicals that are thought to have the ability to
damage cells. Free radicals generated from
iron damage DNA, causing cellular damage,
mutations, and malignant changes that
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ultimately lead to a variety of diseases [29]and
that the presence of differences in the
concentration of GPX after the exposure Fe H.
M in Capsicum annuum L,agreement with [30]
which reported that GPX behaved as a plant
growth regulator and maintains the osmotic
adjustments, protects cells against ROS
accumulation under Fe stress.

GPX degreased in Capsicum annum L.,
the decrease in MDA activities that block
important functional groups, substitute heavy
metals for vital metals, alter the structure or
integrity of a material, or any combination of
these could be cytotoxic. of SOD Sensitivity
to heavy metals toxicity has been reported
among different plant species [31]. The MDA
content of the plant may be obtained when
exposed to some of the heavy elements as it is
exposed was decreased.
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Table (1): Biochemical Environmental Factors comparison on Capsicum annuum L.
exposure to different concentrations of Fe (H. Ms)

CONTR. CONC. 1 CONC. 2 CONC. 3
AHETORE Mz S.D. Mz S.D. Mz S.D. Mz S.D,
0.373+0.211 0.94+0.079 1.183+0.023 0.000
ROS
b a a c
11.277+1.424 5.463+1.27 4.757+0.4887 0.000
50D a b b c
0.948+0.0271 1.205+0.139 1.116+0.089 0.000
CAT
b ab ab c
4.1+0.361 6.39+2.125 11.647+0.821 0.000
GSH
b b a c
MDA 0.286%0.055 0.228+0.099 0.207+0.134 0.000
a a a c
. 86.2 87.233333 86.5 0.000
wet weight
a a a b
37.067 40.43 39.7 0.000
chlorophyll
a a a b

different letters per class indicates significant differences (P< 0.05).M: Mean, S.D.: Standard

deviation

Chloroplast is very sensitive to ROS
because of high fat content of fatty acids. In
addition, the ROS group from the photovoltaic
construction process is under Oxidative tensile
stress is compounded by Thylakoid
membrans [33], and degreased the value MDA
in Capisum annum possible cause is due to the
increased the time of exposure to heavy
elements, which led to necrosis and damage to
plant cells , which would stop production
MDA after that and this agreement with [34].
Conclusions:

When plants are grown in soil
contaminated with heavy metals, their growth
is reduced as a result of altered physiological
and biochemical processes. This is particularly
true when the heavy metal in question has no
favorable effect on the growth and
development of plants.Because of the harmful
consequences that heavy metal use and
presence have on plants, more research is
needed to better understand the effects of
heavy metal toxicity on plants and related
ecosystems in order to preserve the ecological
balance of our world. The relationship
between plants and heavy metals has two
facets. On the one hand, the heavy metal Fe
has detrimental effects on plant growth and

[

development. (Capisum annum L.) in higher
concentration (3000 ppm. ) considered lethal
dose , and found Plants possess inherent
defense systems against harmful substances
and for heavy metal detoxification. (750ppm
,1500 ppm ). Our research revealed that
expansion. The existence of heavy metals has
an impact on. Because of their buildup in soil,
heavy metals are hazardous.
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