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Invited lecture on ""Radical formation in biosystems"*

Nader Chaparzadeh”, Leila Zarandi-Miandoab

Department of Biology, Azarbaijan Shahid Madani University, Tabriz, Iran
Corresponding author’s Email: nchapar@azaruniv.ac.ir
Abstract

Radicals are highly active chemical intermediates that play an important role in a range of biological processes.
There are several ways for generating radicals, and the most common of which is involved molecular oxygen (02).
A free radical is a neutral (or even charged) atom or molecule that contains at least one unpaired electron in its outer
orbital. Due to its instability, the free radical interacts with more stable molecules to pair its unpaired electrons. The
reaction will occur by taking an electron (as an oxidant) or donating an electron (as a reducing agent). The result of
these interactions will be the formation of new radicals. Once radicals are generated in a biological environment,
they tend to react quickly in a localized environment. Some types of free radicals are always produced inside the
cells, but the quantity of production depends on the environmental conditions (light, temperature, nutrients, etc.) and
the metabolism and growth conditions of the cells. The regulated production of radicals is essential for the survival
of plants and its role has been elucidated in a range of biochemical processes. If radicals overwhelm the cells ability
to consumption them or when the level of radicals exceeds the detoxification capacity, can eventually lead to cell
damage. The present article will briefly discuss how oxygen free radicals are produced in plant cells and the effects
of radicals on plant intracellular biomolecules.

Key words: Free Radical, Oxidative Stress, Protein, Reactive Oxygen Species.
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Effect of magnetic water on antioxidant potential of maize seedling in salinity and drought
stresses

Sasan Mohsenzadeh” and Maryam Hagshenas
Biology Department of Shiraz University
*mohsenz@shirazu.ac.ir

Abstract

Environmental stresses are one of the major factors driving the growth and performance of agricultural products
worldwide. After drought stress, salinity is one of the most important stresses. In pot experiment, drought was
applied by day of no irrigation (Low level with 6 days and high level with dryness of 12 days). Salinity stress was
applied at four levels (0, 50, 150, 250 mM). In two experiments, a magnet with 4800 Gaussian power was used to
magnetize water. Phenol and antioxidant significantly increased only in the control condition. In addition, salinity
and drought increase antioxidant and phenol significantly.

Keywords: Magnetic water, Salinity stress, Drought stress, Corn seedling
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Evaluation of antioxidant enzyme activity in hairy toot of Hyoscyamus reticulatus feeding

by putrescine
b.hosseini@urmia.ac.ir» Shahla Shameh *, Bahman Hosseini “2,Author (s)
! PhD students, Department of Horticulture, Faculty of Agriculture, Urmia University
2 Associate Professor, Department of Horticulture, Faculty of Agriculture, Urmia University
3. Professor, Department of Plant Physiology, Faculty of Pharmacy University of Barcelona Barcelona Spain,

Abstract:

Abstract: Recently, due to the known antioxidant activity of plant compounds and their derivatives, much attention
has been paid to their addition in the food and pharmaceutical industries. The aim of this study was to investigate the
effect of feeding precursor (putrescine) on the activity of antioxidant enzymes in hairy roots of Hyoscyamus
reticulatus. According to the results, the activity of antioxidant enzymes superoxide dismutase, catalase, ascorbate
peroxidase and guaiacol peroxidase increased with increasing precursor concentration. Therefore, it can be said that
feeding precursors increases the activity of antioxidant enzymes.

Keywords: Hyoscyamus reticulatus, precursor, antioxidant enzymes activity
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Seaweed as a rich source of antioxidants

Soolmaz Soleimani, Morteza Yousefzadi

Department of Marine Biology, Faculty of Marine Science and Technology, University of
Hormozgan, Bandar Abbas, Iran

Natural antioxidants can be important in preventing cardiovascular disease and some cancers by neutralizing free
radicals. Free radicals have one or more unpaired electrons in the empty orbital whose central oxygen is known as
ROS. Inhibiting them is effective in preventing and treating some chronic and destructive diseases to reduce the
level of oxidative stress in the body. Industrial exploitation of marine plants has shown high growth in recent
decades. Food applications, especially in human food compositions and therapeutic applications are among the most
important of these benefits. Marine organisms are an excellent source of bioactive compounds. Algae contain high
amounts of vitamins, minerals, proteins, carotenoids, dietary fiber and essential fatty acids and are widely used in
various food, cosmetic and medical industries.

Keywords: Natural antioxidant, Seaweed, Free radical, Oxidative stress
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A review of nanoparticle synthesis using antioxidants

Hajar Alsadat Mansouri Tehranisk, Mehrnaz Keyhanfar

Faculty of Biological Science and Technology, University of Isfahan
Free radicals are produced during oxidation reactions in cells. Due to the presence of unpaired electron in the free
radicals, they are highly reactive and toxic. Antioxidants (natural and synthetic) are compounds that prevent
damage to cells caused by free radicals. In addition, the plant antioxidants can be used as reducing agents in the
green synthesis of nanoparticles. These green nanoparticles are more stable, have narrow-ranged size and exhibit
improved biological properties.
Key words: Free radicals, Antioxidants, Plant extracts, Nanoparticles
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Changes on antioxidant defense system of NaHS-treated soybean plants under cadmium
stress

Nazi Sotoodenia®, Hakimeh Oloumi®*, Mohammad Javad Arvin®

'Department of Ecology, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran
%Plant Products Division, Agriculture Department, Shahid Bahonar University, Kerman, Iran

Abstract

In this study, the effect of exogenous application of hydrogen sulfide on antioxidant compounds of soybean
seedlings under moderate and severe cadmium stress was investigated in a randomized factorial design. Foliar
application of zero and 50 uM of sodium hydrogen sulfide as a H,S releasing agent was performed on soybean
seedlings under 50 and 100 uM CdCl, stress. The results showed that the activity of catalase and ascorbate
peroxidase increased in the presence of NaHS while peroxidase activity was not affected. Sodium hydrogen sulfide
also enhanced the content of total glutathione and the glutathione reductase activity in seedlings under cadmium
stress. Seedlings treatment with hydrogen sulfide also mitigated the amount of hydrogen peroxide under Cd stress
conditions. NaHS treatment did not have any significant effect on cadmium uptake of soybean seedlings. Based on
the results, it seems that hydrogen sulfide through alleviating the oxidative stress, regulation of antioxidant enzymes
activity and the glutathione cycle, and also maintaining relative water content of leaves mitigates cadmium toxicity

effects on soybean seedlings growth.

Keywords: glutathione, Glycine max, hydrogen sulfide, root to shoot ratio
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Evaluation the glycine amino acid application on carotenoid and anthocyanin content on
Licorice (Glycyrrhiza glabra L.) under drought stress

Rostam Yazdani Biouki !, Sarah Khajeh Hosseini?
! Assistant Professor, National Salinity Research Center, Agricultural Research, Education and Extension
Organization (AREEO), Yazd, Iran
%ph.D.Graduated, Department of Agriculture, Damghan Branch, Islamic Azad University, Damghan, Iran.
r.yazdani@areeo.ac.ir

Abstract:

In order to evaluate the effect of glycine amino acid on the amount of antioxidant enzymes of Licorice (Glycyrrhiza
glabra L.) under drought stress, a factorial experiment was conducted in Yazd province based on a completely
randomized design with three replications in 2019. The drought stress was at three levels (30, 70 and 100% of field
capacity) and glycine foliar application was at two levels (0 and 2.5 per thousand). The results showed that the
drought stress reduced the levels of carotenoids (6.32%) and (21.37%) compared to the control. Glycine foliar
application caused the highest amount of carotenoids (9.45 mg.g™.FW) in contrast to the control and the highest
amount of anthocyanins (0.055 absorption per g FW) in contrast to the severe stress treatment. In general, this
substance was effective in increasing the antioxidant capacity of licorice plant by increasing the amount of
carotenoids by 3.55% and the amount of anthocyanins by 30.95% compared to the control.

Keywords: Reactive oxygen, Antioxidant compounds, Medicinal plants
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Evaluation of antioxidant activity of endophytic fungi isolated from medicinal plants
Saeed Mollaei™*, Mostafa Ebadi’
'Tabriz, Azarbaijan Shahid Madani University, Department of chemistry
*Tabriz, Azarbaijan Shahid Madani University, Department of Biology
Email: s.mollaei@azaruniv.ac.ir

Abstract:

Endophytic fungi are microorganisms that are present inside the plant cells and are a good source of secondary
metabolites with antioxidant activities. Therefore, in this study, the antioxidant properties of some endophytic fungi
isolated from medicinal plants was evaluated by DPPH free radicals method. According to the results, there was a
direct relationship between the content of phenolic compounds and the antioxidant activity of the extracts, and the
methanolic extract of ME7 and ME4 fungi had high antioxidant activity as well as phenol and flavonoid content.
Finally, considering short-term production and the high growth rate of Alternaria tenuissima and Fusarium
tricinctum fungi, these endophytes can good choices for the production of antioxidant compounds.

Key words: Antioxidant, Flavonoids, Medicinal plants, Phenols.
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Evaluation of the effect of cadmium stress on the antioxidant activity of different rice
cultivars in the vegetative stage

Shahryar Kazemi™*,Samaneh Afsharmoghaddam?
! Department of Agricultural Sciences, Payame Noor University, Iran.

2 Department of Statistics, Payame Noor University, Iran

Abstract

Cadmium stress is one of the limiting factors for plant growth.For this purpose, in order to investigate the effect of
cadmium stress on antioxidant and pigment properties of different rice cultivars, an experiment was conducted in a
completely randomized design with three replications in greenhouse conditions.The results showed that there was a
difference between different cultivars in terms of measured traits. Cluster analysis divided the studied cultivars into
three separate groups.Principal component analysis also showed that in the first component, photosynthetic pigments
along with catalase and ascorbate peroxidase had the highest factor loading. The results also showed that glutathione
peroxidase was positively correlated with superoxide dismutase (0.96), chlorophyll a (0.92), chlorophyll b (0.92),
total chlorophyll (0.93) and carotenoids (0.92).

Keywords: Cadmium stress, Cluster analysis, Enzyme, Chlorophyll
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Investigation of antioxidant properties of different rice cultivars in seedling stage under
salinity stress
Shahryar Kazemi™*,Samaneh Afsharmoghaddam?
! Department of Agricultural Sciences, Payame Noor University, Iran.

? Department of Statistics, Payame Noor University, Iran

Abstract

Salinity stress is one of the limiting factors for plant growth. Therefore, an experiment was conducted in greenhouse
conditions at seedling stage in different rice cultivars under salinity stress. The results showed that there was a
significant difference between different cultivars in all studied traits at 1% probability level. Cluster analysis divided
the studied cultivars into three separate groups. Mean comparison between groups obtained from cluster analysis
showed that the highest amount of catalase and ascorbate peroxidase traits belonged to the first group. Based on the
findings of correlation coefficients, it was observed that between glutathione peroxidase with superoxide dismutase
(R = 0.90), chlorophyll a (R = 0.92), chlorophyll b (R = 0.93), total chlorophyll (R = 0.92) and carotenoids (R =
0.90) had a positive and significant correlation. The present experiment showed that the different cultivars were
highly varied in terms of antioxidant enzymes and photosynthetic pigments under salinity stress conditions.

Keywords: Antioxidant enzymes, Cluster analysis, Catalase, Rice
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Evaluation of the effect of methyl jasmonate foliar application on antioxidant activity and

photosynthetic pigments of wheat under drought stress
Shahryar Kazemi™, Mahsa Rafati Alashti’
-2 Department of Agricultural Sciences, Payame Noor University, Iran.

Abstract

Drought stress as one of the most important abiotic stress which limiting plant growth. On the other hand, the use of
methyl jasmonate as a growth regulator plays an important role in mitigating the damaging effects of environmental
stresses.For this purpose, in order to investigate the effect of drought stress and methyl jasmonate on antioxidant
properties and photosynthetic pigments of wheat plant, a factorial experiment was conducted in a completely
randomized design at seedling stage. The results showed that drought stress increased the activity of antioxidant
enzymes but decreased the amount of chlorophyll pigments. The results also showed that the use of methyl
jasmonate increased the activity of antioxidant enzymes. On the other hand, the use of methyl jasmonate was able to
increase the amount of chlorophyll pigments and improve plant growth under drought stress.

Keywords: Catalase enzyme, Drought stress, Methyl jasmonate, Wheat
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Austgulen, L. , Solheim, E. and Ronald R. Scheline R. (1987). Metabolism in Rats of p-Cymene Derivatives:
Carvacrol and Thymol. Pharmacology & Toxicology 61: 98-111.
Sefidkon, F., Jamzad, Z. and Barazande, M.M. (2003). Essential oil of Satureja bachtiarica as a rich source of
carvacrol. Iranian Journal of Medicinal and Aromatic Plants. 20(5): 425-439.

Introduction of native plant species of Iran as a source of carvacrol and comparison with

other sources
S. Davazdahemamil*, N. Soltani2 and L. Safaeil
1Agricultural & Natural Resources Research Center of Esfahan province, Esfahan, Iran
2 Student of Esfahan university of medical sciences, college of drug sciences
*corresponding author
Abstract
In order to evaluation of chemical composition ( carvacrol) of essential oil of three cultivated savory species named
Satureja bachtiarica, S. khuzistarica and S. hortensis, The foliage of them were harvested at flowering stage from
field in Isfahan province (central regions of Iran). After drying the plant materials in shade, their essential oils were
obtained by hydrodistillation. The oils were analyzed by GC-MS. Twelve components were identified in the oil of S.
hortensis with carvacrol (62 %) and y — terpinene (21) , eighteen compounds were identified in the oil of S.
bachtiarica with carvacrol (48%) and p — cymene (29%) and fourteen compounds were characterized in the oil of S.
spicigera with carvacrol (43%) and thymol (29.2) as main constituents. The major component of essential oil in S.
khuzistanica was carvacrol (93.5%). Finally, by monitoring of native species of our country we can introduce
promising sources of carvacrol.
Key words: carvacrol, native savory, summer savory, p — Cymene
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Introduction of native plant species of Iran as a source of thymol and comparison with

other sources
S. Davazdahemamil*, N. Soltani2 and Sh. Hajehforoshnial
1Agricultural & Natural Resources Research Center of Esfahan province, Esfahan, Iran
2 Student of Esfahan university of medical sciences, college of drug sciences
*corresponding author
Abstract
In order to evaluation of chemical composition ( thymol) of essential oil of three cultivated species named Thymus
daenensis Celak, T. vulgaris L. and Carum copticum L., the foliage of thym and seed of ajowan were harvested at
flowering stage and maturity stage from field in Isfahan province (central regions of Iran). After drying the plant
materials in shade, their essential oils were obtained by hydrodistillation. The oils were analyzed by GC-MS.
Aaccording to the results, T.daenensis is better than T. vulgaris in view of essential oil yield, phenolic yield and
essential oil percentage. Also ajowan is a good surces of thymol. Therefore, these plants can be recommended for
extensive cultivation and use in medicine industries.
Key words: T.daenensis, T. vulgaris, Carum copticum, thymol
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Effect of Oxalic acid and Arabic Gum on Polyphenol Oxidase and Peroxidase
activity in Pomegranate Fresh Arils

Mahdi Rahimi'*, Mokhtar Heidari *, Babak Pakdaman Sardrood °, Mohamad Reza Salehi Salmi*,
Mostafa Rahmati Jonydabad®
" Graduate Student of Horticulture, Agricultural Sciences and Natural Resources University of
Khuzestan, Mollasani, Khuzestan, Iran
243 Department of Horticultural Sciences, Agricultural Sciences and Natural Resources University of
Khuzestan, Mollasani, Khuzestan, Iran
5. Department of Plant Protection, Agricultural Sciences and Natural Resources University of Khuzestan,
Mollasani, Khuzestan, Iran
“Corresponding Author: mahdirahimi627@gmail.com
Abstract
Minimally processed fresh arils as ready- to- eat product is a new method of pomegranate consumption. Fresh arils
of pomegranate are sensitive to physical damages and diseases, therefore, coating of minimally processed fresh arils
is an important stage in maintaining of fresh arils quality. This study assessed the use of the oxalic acid (0.5 and
1mM) and Arabic gum (1 and 2%) as coating agents of fresh arils. The activity of enzymes (polyphenol oxidase and
ascorbate peroxidase) was evaluated in three stages (7, 14 and 21 days). The results showed that the activity of
polyphenol oxidase was significantly affected by storage time and the concentration of oxalic acid and Arabic gum.
The interaction of storage time and the concentration of oxalic acid and Arabic gum on the activity of the enzyme
ascorbate peroxidase was significant. The results showed that it is possible to use oxalic acid and Arabic gum as a
post-harvest treatment for pomegranate arils with minimal processing.
Keywords: Coating, Fresh Aril, Quality, Phenolic compounds, Pomegranate, Postharvest
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Abstract

In the present experiment, the antioxidant capacity, total phenolics and total carotenoids in 18 Iranian spinach
landraces were compared. Sampling of plants grown in winter cultivation was carried out in the climatic conditions
of Ahvaz (Khuzestan province, southwestern Iran). The results showed that ‘Quchan’ plants had the highest
antioxidant capacity and Korean cultivar (as control) and ‘Arak’, ‘Qazvin’, ‘Varamin-1’, ‘Shirvan’, ‘Birjand’ and
‘Qom’ had the lowest antioxidant capacity. ‘Karaj’ had the highest phenolics and ‘Salehabad Qom’ had the lowest
amount of phenolics. The Korean cultivar had the highest carotenoids, which was not significantly different from the
carotenoids of ‘Golestan’, ‘Qom’, ‘Karaj’, ‘Birjand’, ‘Qazvin, ‘Tabriz’, ‘Varamin-1’, ‘Varamin-2’ and ‘Varamin-3’.
‘Shirvan’plants had the lowest levels of carotenoids.

Key words: Antioxidant, Genetic resources, Nutritional value, Leaf, Vegetable
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Arbuscular Mycorrhizal Fungi Increase Drought Resistance by Induction of Antioxidant

System in Melissa officinalis L.
Seyedeh Zohreh Saderit, Parvaneh Abrishamchi, Ali Ganjeali*, Tayebeh Radjabian?
“Ferdowsi University of Mashhad, Faculty of Sciences, Department of Biology;
2Shahed University,Faculty of Basic Sciences, Department of Biology
Corresponding Author email: abrisham@um.ac.ir

Abatract: Arbuscular mycorrhizal (AM) fungi-plant symbiosis induces plant resistance to stress. Melissa officinalis
L. is an important species in the Lamiaceae family that can form a mutualistic relationship with AM. The aim of this
study was to examine the effect of mycorrhizal symbiosis on improvement of antioxidant system and the resistance
of M. officinalis to drought stress. Drought stress was applied to 130-day-old plants. Twenty days after stress, shoot
dry weight and leaf area were investigated in M. officinalis. Content of total phenol (TP) and flavonoid (TF) and
enzyme activities of superoxide dismutase (SOD), peroxidase (POX) and polyphenol oxidase (PPO) were examined.
AM symbiosis prevented drought-induced growth decline. Under drought stress, growth, the content of non-
enzymatic antioxidant and activity of antioxidant enzymes in mycorrhizal M. officinalis were higher than non-AM
plants. In conclusion, AMF-mediated induction of antioxidant system could improve the resistance of M. officinalis
to oxidative stress under drought conditions.

Key words: Arbuscular mycorrhizal, Antioxidant system, Drought stress, Melissa officinalis L.
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Quantitative and qualitative study of phytochemical compounds and antioxidant properties
of herbal medicinal plant Moldavical dracoephalum
Mohadeseh Shamsaddin Saied, Zohre Natavan
1 Assistant Professor, Department of Plant Production, Bardsir, Shahid Bahonar University of Kerman.
2 Master of Horticulture student majoring in Medicinal Plants, Bardsir University, Shahid Bahonar University of
Kerman.

Abstract: Dracocephalum (dracocephalum moldavica) is a medicinal plant belonging to the mint family that has
healing properties that are used in traditional medicine. This experiment was performed to evaluate the quantity and
quality of phytochemical compounds and antioxidant properties of herbaceous medicinal plant from flowering
branches. After preparation of aqueous and hydroalcoholic extracts, qualitative tests were performed by
phytochemical analysis by changing the color of the extract and quantitative phytochemical analysis was performed
by UV-Vis spectrophotometry. In quantitative analysis, the mean of total phenol by folin-cicalto and tannin methods
were 0.048, 614.35 mg / g dry matter, respectively. Although performing these experiments is suitable as a
preliminary identification of secondary compounds, but it only opens the way for further research and it is suggested
to use different chromatographic techniques and so on to continue the research.
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Evaluation of multi-seed plant antioxidants used in traditional Iranian medicine

Abstract

Background and Aim: The issue of free radicals and reactive oxygen species and their effects on biological systems
is one of the most important topics in medicine. These factors can irreversibly damage vital molecules such as
nucleic acids, proteins, lipids, and lipoproteins. Antioxidants are not able to protect biological systems against these
factors. Some medicinal plants contain high amounts of antioxidants that can be effective in human health. The aim
of this study was to evaluate the antioxidant properties of a number of Iranian medicinal plants.

Key Words: Antioxidants, plant seeds, linoleic acid
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Effect of glycerol on lipid synthesis in green alga Dunaliella salina
Authors: Narges Sharifian, Mansour Shariati

Department of Plant and Animal Biology, Faculty of Science and biotechnology, University of Isfahan

Abstract: Dunaliella is a halotolerant unicellular green alga that lacks a cell wall, therefore is important in physiological studies.
Algae are rich sources of lipids and some fatty acids can be used for biodiesel production that has less pollution than fossil fuel. In
this research, the effect of, 10, 20, 40, 60 and 80 g/L of glycerol assessed for two weeks in three replications. Then the growth
rate, total 3-carotene, total lipid and the changes of fatty acid, oleic acid, were measured. The highest lipid production was at the
concentration of 20 g/L glycerol. During the day 3rd to day 7th, by increasing 3-carotene production, the volume of lipid is also
increased, which is possible because of the antioxidant properties of beta-carotene that prevent lipid peroxidation. The results of
the usage of utilization 20 g/L glycerol in the fortnight, indicates an increasing rate in the production of Oleic acid. Oleic acid is
the main available fatty acid in the carotene globules which can explain the intensive relationship between oleic acid and the
carotene content during the compatibility with stressed situations.

Keywords: Dunaliella, Glycerol, Glucose, Lipid, Oleic acid, Beta-carotene, Antioxidant
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Effect of green compost and microalgae chlorella on antioxidant potential of Tropaeolum

majus under drought stress
Sasan Mohsenzadeh” and Maryam Karami Darenjani

Biology Department of Shiraz University

*mohsenz@shirazu.ac.ir

Abstract

Using of compost improve growth of plants for releasing of minerals and increasing of water absorption. Microalgae
chlorella find in sweet and saline waters. Garden nasturtium plant (Tropaeolum majus) use for salad. This
experiment carried out by 54 pods. Phenolic compounds of plant using Folin-Ciocalteu reagent and antioxidant
potential by DPPH method were measured. Under severity drought, phenolic compounds were increased
significantly compared to control. Green compost had no significantly effect on antioxidant. Microalgae treatments
increased antioxidant under drought stress and without stress conditions, significantly. So, algal fertilizer can be
used under control and stress conditions for increasing of antioxidant in garden nasturtium plant.

Keywords: Green compost, Chlorella, Antioxidant, Garden nasturtium, Drought stress
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Differential Antioxidant Responses of the Two Iranian Grapevine Cultivars to Water
Completely Withheld and Re-Watering Treatments

Abstract:

Drought is a key abiotic stress that severely affects growth and development of horticulture crops. To
understanding the antioxidant responses of two grapevine cultivars to drought stress, a factorial
experiment was conducted in a greenhouse. The factors included drought stress (well-watered (control),
water completely withheld, and re-watering after water-withheld) and cultivar (‘Askari’ or ‘Yaghoti’).
The results showed that Antioxidant compounds (ascorbate and glutathione content) and antioxidant
enzymes activity (CAT and APX), as well as proline were increased drought stress. Re-watering
treatment proximally mitigated drought stress in the both cultivars. The ’Askari’ cultivar had higher
values of proline, antioxidant compounds and antioxidant enzymes activity and exhibited a greater
capacity to tolerate water stress compared to “Yaghoti’ cultivar.

Key words: water completely withheld, grapevine, proline content, glutathione content, antioxidant
enzymes activity
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Effects of precursor feeding with ornithine on growth characteristics and antioxidant
enzymes activity of Hyoscyamus reticulatus L. hairy roots
Zarrin Sadeghi®, Bahman Hosseini*”, Ahad Hedayati'*
! Department of Horticulture, Faculty of Agriculture, Urmia University, Urmia, Iran
% ranian Academic Center for Education, Culture and Research (ACECR), Urmia,, Iran

Abstract

Hyoscyamus reticulatus is one of the Increasing the production and accumulation of secondary metabolites is one of
the main goals of hairy root culture and feeding with precursors. In the present study, effect of different
concentrations of ornithine precursor (0, 3, 5 and 10 mM) at different exposure times (24, 48 and 72 h) on fresh and
dry weight and antioxidant enzymes activity in H. reticulatus hairy roots were investigated. The maximum fresh
(5.47 g) and dry weight (0.59 g) was observed in hairy roots treated with 10 mM concentration at 48 hours of
exposure time. The highest APX and GPX enzymes activity (1.13 and 1.96 U g™ FW, respectively) was obtained at
3 and 10 mM ornithine concentration and 72 hours exposure time. According to results, the ornithine amino acid can
be used as effective precursor to improve growth rate and antioxidant enzymes activity.

Keywords: Antioxidant enzymes, Hairy root, Ornithine, Precursor.
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The effect of hormones on antioxidant content in the root of Scrophularia striata
Zeinab Rostami”, Arash Fazeli

Department of Agronomy ancl Plant Breeding, Faculty of Agriculture, llam University.

z.rostamil368@yahoo.com

Abstract

Scrophularia striata is one of the medicinal plants that due to its medicinal properties can play an important role in
the prevention and treatment of some diseases. Due to the importance of antioxidant properties in the roots of this
plant, an experiment was conducted to investigate the effect of the jasmonic acid, salicylic acid and gibberellic acid
hormones at concentrations of 100 and 300 ppm on the activity of antioxidant enzymes. According to the results,
foliar application increased the activity of antioxidant enzymes in most treatments compared to the control. In
general, it seems that the appropriate concentration of eliminators can increase the activity of antioxidants by
creating oxidative stress. Oxidize the plant, according to which this property can be used for medicinal and
therapeutic purposes.

Keywords: Scrophularia striata, Antioxidant, Salicylic acid, Jasmonic acid, Gibberellic acid.
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Phytochemical evaluation of flower hydroalcoholic extract two borage species grown in

Western Iran
Yavar Vafaee', Hossein Maroufi?
1- Department of Horticultural Sciences and Engineering, Faculty of Agriculture, University of Kurdistan
2- AREEO (Agricultural Research, Education and Extension Organization) Kurdistan

Abstract

Medicinal plants have been used for long time in ancient civilization in Western Iran. In this regard two Iranian
borage species including Anchusa strigosa and Anchusa italicaa var. Kurdica have been extensively used as food
and medicine by local peoples. The study of phytochemical constituents is the first step for identification of
medicinally valuable compounds and the possibility of medicinal plant breeding. As there is a linited information on
Iranian borage phytochemicals, the present research was aimed to identify the phytochemical ingredient of
hydroalcoholic extract of flower in two Iranian borage species. The GC-MS results identified different
phytochemical ingredients in both species. In this connection, some compounds such as H-1-Pyrindine, Diethyl
Phthalate, Benzene, 1,1'-(1,2-cyclobutanediyl)bis-, trans and Isosorbide Dinitrate were at highest level among all
identified phytochemicals.

Keywords: Anchusa, Borage, Gas-Chromatography, Phytochemicals.
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The evaluation of phenol, flavonoid and antioxidant activity of hydroalcoholic extract from
root, leaf and flower in two Iranian borage species

Yavar Vafaee', Hossein Maroufi?
1- Department of Horticultural Sciences and Engineering, Faculty of Agriculture, University of Kurdistan
2- AREEO (Agricultural Research, Education and Extension Organization) Kurdistan
Abstract:

Anchusa strigosa and Anchusa italica var. Kurdica are two borage species grown in West of Iran which their leaf
and flowers are used as raw and cooked. Phenolic compounds comprises a group of secondary aromatic metabolites
with anti-oxidant and anti-bacterial impacts that are extensively distributed in plant tissues. In the present research,
the level of total phenols, total flavonoid and antioxidant activity of hydro-alcoholic extract obtained from leaf,
flower and root of two Iranian borage species was studied. Based on the results, the content of total phenols and total
flavonoid and the antioxidant capacity of Anchusa italica var. Kurdica was higher than extracts obtained from
Anchusa strigosa. Among studied organs, the hydro-alcoholic extract of flowers represented the highest values for
evaluated attributes. The antioxidant activity was enhanced with increased content of phenol and flavonoid. The
higher antioxidant activity of flower extract can be due to the presence of phenolic compounds in particular
flavonoids.

Keywords: Antioxidant activity,Borage, Hydro-alcoholic extract
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Comparison of antioxidant enzymes role in drought tolerance in natural and M1 mutant
ecotypes of Castor bean

Sara Sharifi Soltani, Seyed Kamal Kazemi Tabar, Golam Ali Ranjbar, Ali Pakdin Parizi, Hamid Najafi Zarini

Abstract:

In order to comparison of antioxidant enzymes in drought tolerance of castor bean, an experimental study was
conducted at the research greenhouse of Sari University of Agricultural Sciences and Natural Resources in 2019-
2020. In order to evaluate the drought tolerance of the native ecotype with M1 generation mutant ecotypes, a
factorial experiment was conducted in a completely randomized design with three replications. The first factor
consisted of 4 ecotypes and the second factor was drought stress with 3 levels (control and two levels 11, 22 days
after irrigation cut off). Experimental traits included catalase, guaiacol peroxidase and ascorbate peroxidase. The
results of variance analysis showed that the effect of ecotype, stress and their interaction were significant at the level
of one percent. The results of variance analysis showed that the amount of antioxidant enzymes increased with
increasing stress level. The highest amount of enzymes was observed in ultrasound-treated ecotypes under stress
conditions. Therefore, in concluded, the mutation with ultrasound in comparison to ethyl methane sulfate had a
favorable effect on the formation of drought tolerant mutants.

Key words: Peroxidase, Water deficit stress, Castor bean, Mutation
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Optimization of phycocyanin production in Spirulina using RSM

Leila Zarandi-Miandoab”, Anis Ranjbarzad-Hag, Nader Chaparzadeh

Department of Biology, Azarbaijan Shahid Madani University, Tabriz, Iran
Corresponding author’s Email: zarandi@azaruniv.ac.ir

Abstract

Phycocyanin is the most potent natural antioxidant whose maximum production is considered. In order to induce
phycocyanin production by Spirulina, an experiment was designed by Response Surface Method using Design-
Expert10 software with three effective factors of light quality, glucose concentration and sodium hypochlorite and
was performed within a week. Data analysis showed that red light of 640 nm, 25 g I glucose and 0.012%
hypochlorite sodium will increase growth to about 2.5 g I'*. To produce the maximum amount of phycocyanin (4
mgg™ F.W), cells must be exposed to green light (542 nm), 26.7 glucose g 1™, and 0.02% sodium hypochlorite. Red
light increases growth by increasing photosynthetic efficiency. But because chlorophyll is unable to absorb and use
green light, phycocyanin is further synthesized and accumulated as an auxiliary pigment. Oxidative stress may also
be involved in stimulating phycocyanin production.

Key words: Spirulina, Optimization, Glucose, Light, Photosynthetic pigments.

YA


mailto:zarandi@azaruniv.ac.ir

2L Gla ST BT (o uil J45 (ol of

(oot ol%ifs — 1148 ole (g3 1A 5 1Y)

B1he! o, (Pistacia vera L.) sy glans! &1 sbo (S5 I » 580 i

Lo oS S 5 sl sl 55T
Ol 0o Sl dgd oSty (63,5LeS 0aSls SLel p ke codige isi L) (i )IS (5 gotils =)
E-mail:aminrezal390@yahoo.com
Oal Ble S il dgd olRils (65,55l 0aSCiils SLEL pole i (2o Ll =Y
Email: zahrapakkish@uk.ac.ir
oS>

ol s e s s (6iuslaS SV e S (ol 03 Gl s e L) dae sske 4 ol gk o5 el
sV ) 5l sl Sheslial b oaneg ot ys SlenST (ST sla (S bl e cal plnil 31 Oda 5 ph e eslina
bl 5 g RS Bl Al e 55 0Lt 53 (555 o3 ks slite s el o3 BT 35 aiy (g5, (AT
Lo Salle slag sl Ol e (S0ke anglie 5 plonil 1SS £ L sl JolS sla Suk 2 b b3l SO o
S S b S e desaT Sl Sl s Gb sl Ol (GlS] Sl Sus il s gols ame 56

s e S Slnst 5T gl S

FURVY

5 Pl able b a8 53 O A 5wl 53 01al b L a8 ol (55,5088 Y s 51 SS (Pistacia vera) w
Sl sl ety (s 5SS Jlel OV pame s 5 Al e SLEL i8S 1 Ol Olaes s b )l SV b
2 08S) e 5 at Jool sl o8, 5 (S Olnl oz 51 (ol ub Sl 035 Jsltae Olal 53 53 A
o LS g B 2ol e 28 o 0B 130 e 30se Ol B8 dled 3 555 gl iy s sl S0
G5ss 53 el azily ol dtw ios 5 S @ gble ple 31z Ol ) gble 51 SO gl eysn s 4S das
SR Ens) el o3lsl ol clo Ol S w3, Jlmyog ol andls &g (Solasmm 4t 5 S S ay
YA Olio s s

LS 5 e sl iy 3T Jlad syl (o) e 158 53 mms oo a5 Sl Wl 52 5 205 6l 65 iy
S dten adE g 4 53 a Ol esle 5 5 gla 3T S s e b 53 ALS wey (OYVA Ol g) 35 e anilS
Jsers 55k 4 s o031 IS (Crane and Iwakiri, (1980 )acst s i IS do st b daSS (55l pluS 8 ool S
55 g s Wln Glopm Jllie ( glpn 5 Of Il 3 4 a5 L g, opl oS Lpd o all S sl il uiSE L Olepes
limee Ol s (695 odbe 5 5 (sla L}f) i bl 3 ateg sla £S5 s (Crane, 1985, yyvr (el o oS
S WY BV Gl oot G ki b L iy 0 S sk 4 S e Ol e S s ok s (sl e A8
(Thakur and Rathore, 1991) col esle <53 A o 13l 4 5 553 S 5 mly s Lol 1 392 5 03bo

171



2L Gla ST BT (o uil J45 (ol of

(oot ol%ifs — 1148 ole (g3 1A 5 1Y)

oleaat sliits

5 Sk #) Lpdels JpeelS ped 5 dd) (KOsl et s 5 sy ot esle ladd
2 e a3y by IS Clale 0 Jases gla (55 4 Jess Sl 5 1L ael sl (VYA Kes
(g Sl ) 4 ol (s S Lagsns e OVATLO0s 60 5 Clsbile gy ) Ls o Bl Jipe QLS 5 Shes 5 A3,
sy sn il s b ssb 4 Liosd e Jol AAr 0Lkl b S 4 4zl GMel) e 5T 55 51 oS 55 e el 3
55 (5515 J5S0 50 G Jlal o 0301 0T 3 48 sl 55508 jais3 3 sle st s 55l A3 4wl s Wl 5o
Do e o gled ol b SIS Al (Gl nl 5s sl gy s UsS0ge £ CoL (el 0 g
358 o plosl OT 53 Osemlisslse 5 Ans g ST Oglasl il sdials a3 S 55l Slte L kile e Bl ok Clablons
Sl e 0T b s bts SHS U0 ax o4 el pdede GUL w3l sl e L5l
sk ol s rl 2l (Miao et al., 2000: Weast, 1981) (55,08 + S48 e o + 553k ool 55800 p S

&;A»‘GJJJ&GTJ\A}\VB)M&)J d‘v\-:nns‘ &Téu;}i})ﬂg &Asdj)jﬁu)wﬁ;uw)fuv\.ﬁ

L S, 9 30se
plowil (BT daml (135) L) 0wy Ol 3 (595 Olo S Sliad OlunsS (5 adlate )5 (gl FL S L3 \YWAA JLe s ey,
L35 Cotl S o3Il 5 Ay y5 ks 5last Sl s OGN o e Sl BBl 4 5 iy Cds ke 4 Ll 4B S
sl Sl C)bgﬁi@)ygeﬂ&i.is&nbl a0 53 (Uo Y 5V ) 55l sleg by Sl Jgloee 5 Wi Ol
5 b5l (s Olen oy S S5 Gla S aladls es3 e 23 S Pl LSS £ 5 Sl VL sl ulS

LS 2 3 5e Ao 55518
5> OSSs (sl auls e Dgesl Sl eslinal b s ke anglie (23S 0 SAS Il 3 5l eslinal L b esls (gobel U

Syl

Ol oS BT sla (S (5l 55 ls e G0 doys Yo 5l sleas ol ke Sl edel Gy s Gib
o 550l e ramen (Y ISKE) iy s 215 Ol a5 L G e Aens T sl Ll b G L Lals
A5 Y IS8 A s ST 5T 500 3 53 0 S il 5T 5 iy S o 0555 380

25 b el sl JSGsl, 03 o 5L KlS e A 508 5 sl s3T5 s il SlenST ST LS 5 s g
spion Sol a3l o o3l Gladd 1 oS S pdle dile (oles 3 g das JRalS (g St Olpe 4 1y 3pd e M
S Ol 4 45k < (Miao et al., 2000; Vranov aa et al., 200) LL il bl SlwS| 5l SlS 5 jma S adsl obe
Sl sl s el st s Gl e ol il ay sbs S g s S woesle ol Chls

3 S 5 Ay g el o (35 K pl 5 1L s s ol 5 S hls Ol 5 (6L arn bl @Sl

\ve


https://fa.wikipedia.org/wiki/%D9%86%D8%B4%D8%A7%D8%B3%D8%AA%D9%87
https://fa.wikipedia.org/wiki/%D9%86%D8%B4%D8%A7%D8%B3%D8%AA%D9%87
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%D9%88%DA%A9%D8%B2
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%D9%88%DA%A9%D8%B2
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%D9%88%DA%A9%D8%B2
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%D9%88%DA%A9%D8%B2
https://fa.wikipedia.org/wiki/%D8%A2%D9%86%D8%B2%DB%8C%D9%85_%D9%85%D8%A7%D9%84%D8%AA%D8%A7%D8%B2
https://fa.wikipedia.org/wiki/%D8%A2%D9%86%D8%B2%DB%8C%D9%85_%D9%85%D8%A7%D9%84%D8%AA%D8%A7%D8%B2
https://fa.wikipedia.org/wiki/%D8%B3%D8%A7%DA%A9%D8%A7%D8%B1%D8%B2
https://fa.wikipedia.org/wiki/%D8%B3%D8%A7%DA%A9%D8%A7%D8%B1%D8%B2

2L S il DT o il JaiS (ol of

(leaot ol82its — 1148 ole 53 1A 4 1Y) :T/
‘ |
\ ‘/"
._‘\-\_— ———/.’
A St i

Okt ol 447 «QYOAY FPT

Dl At Ol s s 1y (iS4 Caeslie 5 SleeS| 5T sls Sis o alasles 5l esliul ol ply (ABl e 4ty St

e GMJWU.&\W)}:SLAMJJ:JS&A)}.&J‘JQASMLJL;Og:ﬁ:mﬁ\)jl;-‘.).ﬁ)

ma 0OC oC
oMl ®a pwm
m M2 m M2

NTE PR NSO
(umol/mgFW)<s
Han Ol
(umol/mgFW)s

(5 Gy 53 S p b 5T 0555 Olee 535 58b Lo F1IY JSa o G 53 Sy odan Ui s 5L ks SN IS
b}aﬂ Al 3 0 ch..,ﬁ Gglee By lhls b O sw .ullsiwl f)}d}i o 0 ck.u); Sglae Sy lils s O gw .&UTA«H
Vool ML s (C oyl gyl g sl Sl bl V58l ML sty C oyl eyl e ol o Sls ol

Ao Y 3L M2 5 s s Ao Yo 3L M2 5 s s
Ba 0OC

oM1

X
)
9. m M2
3
¥

(mg/gFW)<s

Jlous

BL CJ}L&SAJJ? 6‘)‘.} ‘5\# b";.m .@GIJ‘A}" PJMJ) &gﬁ .\ﬁﬁ})\s o};.(b C)‘J',;A 6})5ﬂb)\.¢.§;| :“JS.:'
MJJ*' jfj‘ﬂ :MZJM)b\' }}ﬂ‘ﬂ M]. sMu :C .J.;)‘é 6)‘}@”@5‘.&? &“‘J d)bib}.&ji M):O éﬂnﬂ

1§ RS Ao
Ay L )3 fﬁ L;':\.J,,...S\ ‘_;:.,T sla uf}_; 3 g e (6345 Ol 4 el d.ﬂl.i J gloes AUl OLiS OB o @L:j
b (S ol SBA dy 535 5 5l 55T 0555 (s ausldenl SRl s (A3 Yo 5V 0) 55l e 55 a ol

g



2L S il DT o il JaiS (ol of

(leaot ol82its — 1148 ole 53 1A 4 1Y)

2474 _AYAAY

" plia”

i\ 0L AN 25 55 e Su sl Sl 1 Ol aty WYY e padds

> Shas gl 55 Shas il sla Oloj 53wl sladeud 3l glowe 1 AYAY L0 Ol 45 R PRY W W
TVTY Gl ammin Y o lad i o 815 OalS (5s) b s 5 oade asldad ()3

3lie 3 IS 5wl Al b (3l shoms ST YAS LG e sle (5B o (Bl (D (830 0 p g3k 2>
i ¥ ooslad gy Il LgiuslisS s sls asl .ﬁﬁbﬁzﬁwj&jﬂjé)f Sl CansaS oy il
NEV=Y0A La

ot 80, 01 oKl Sl linl . alS Solatnm (i olS IV dazes ¢ s g0

i oYY (013 S )08l i Kos b lylisl atg A 555 CiS IYVA Lo gesms (Oludu 953

i VY Ol 5 ¢ Ol ol ates Sl 58 50 SLasl . 01l 53 O A 955 dty NYVY el Sl

Crane, J. C.1985. Pistachio, In CRC handbook of fruits set and development. CRC press, pp. 389-399.

Crane, J. C. and B. T. lwakiri. 1980. Xenia and metaxenia in pistachio. HortScience.15(2):184-185.

Miao Y-U, Song C-P, Dong F-C, Wang X-C.2000. ABA-induced hydrogen peroxide generation in guard cells
ofVicia faba.Acta Phytophysiologia Sinica26,53-58.

Thakur, B. S. and D. S. Rathore. 1991. pistachio. S. K. Mitro, T. K. Y+Bose, and D. S. Rathore (Eds.). Temperate
fruits. Horticulture and Allied Publishers. pp. 451-470.

Role of maltose on increasing fruit set of “Owhadi” pistachio (Pistacia vera L.)

Akbari afzadi Javad'” and Pakkish, Zahra
1-Master Science (MSc.)Student , Department of Horticultural Science, Faculty of Agriculture, Shahid

Bahonar University of Kerman, Kerman, Iran
2-Associate professor, Department of Horticultural Science, Faculty of Agriculture, Shahid Bahonar
University of Kerman, Kerman, Iran

Abstract

Today, treatments used in order to improve antioxidant property of many agricultural products in the world under
stress conditions. The purpose of this study, was to increase of antioxidant property with maltose treatment (0,
10and 20%) on “Ahmad Aghaei” pistachio. Therefore trees sprayed by treatments in tip green stage, and research
arranged in a randomized complete block design with four replications. Comparison of means showed maltose
treatment 20% a significant effect on increasing the antioxidant property. According this results, maltose treatment
20% showed best effect on antioxidant property.

Key words: Maltose, Pistachio, Antioxidant property
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Role of Fe on improvement of antixidant property strawberry(Fragaria x ananassa Duch.)Camarosa
Zeia Ebrahimi, Mehdi ' and Pakkish Zahra >

1-Master Science (MSc.)Student , Department of Horticultural Science, Faculty of Agriculture, Shahid

Bahonar University of Kerman, Kerman, Iran

2-Associate professor, Department of Horticultural Science, Faculty of Agriculture, Shahid Bahonar
University of Kerman, Kerman, Iran

Abstract

This experiment was carried out to determine effect of FeSO4 on development of strawberry (Fragaria x ananassa
Duch.) “Camarosa” fruit. Plants of strawberry were treated with 0 (control), 0.25 and 0.5 % FeSO4 at cultivation
time and harvested fruits studied to antocyanine, carotonoid and ascorbic acid. The results showed, fruits treated
with FeSO4 compared to control treatment significantly increased antixidant property of fruit.. So, fruits treated with
0.5 % FeSO4 showed the best effect.

Key words: Strawberry, FeSo4, Antixidant property
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Interaction of salimity and gibberellic acid on antioxidant enzymes activity in Soybean
Behzad Amraei

Assistant professor, Department of Biology, Payame Noor University, Tehran, lran
amraeib@yahoo.com

Abstract:
This experiment was performed in order to evaluation antioxidant enzymes activity in soybean under Interaction of
salimity and gibberellic acid. The experiment was conducted in factorial based on completely randomized design
with three replications. Salinity levels applied were zero (control), 65,100, 150 and 200 mM. The leaves and root
catalase and peroxidase based on (OD.g-1.F.W) were measured. The results of this study indicated that salinity was
effect on amount of catalaseand peroxidase and increase in salinity increased amount of catalase and peroxidase of
leavesand root (p0.05). The highest of catalase and peroxidase was observed in salinity 150 mM NaCland the lowest
was in the control treatment.
. Key Words: Soybean, Salimity, Gibberellic acid, Catalase, Peroxidase
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Abstract

Nowadays, the emergence of allergies, side effects of drugs, antibioticresistant strains, and the need of body to
antioxidants emphasized the importance of herbal medicines. Antioxidants are abundant in certain foods and
agricultural products. Utilization of new methods has made it possible to identify the active ingredients in plants. In
this paper, three common methods for measuring antioxidant activity in plant extracts including DPPH, FRAP and
ABTS have been investigated.
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