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Micropropagation of Capsicum annuum L. in vitro

* Mahmoud Otroshy, Kosar Moradi and Mojtaba Khayam Nekouei

Agricultural Biotechnology Research Institute, Center of Iran (ABRII), Isfahan, Iran

Abstract

The effects of activated charcoal and different combinations of plant growth regulators for
micropropagation of using nodal culture were investigated. Adding activated charcoal improved
growth and root system of plantlets; on the other hand, on the bottom of explants, no callus was
formed. The best response was observed on medium containing 2 mg/l BAP and 0.5 mg/l IBA, with
respect to the number of buds per explant and percentage of rooting. The explants grown on the
medium containing IBA 0.5 mg/l were rooted. 70-90% of transferred plantlets to the greenhouse
were survived and grown.

Key words: Plant Growth Regulators, Micropropagation, Activated charcoal, Nodal cutting,

Capsicum annuum L.
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Isolation and cloning of cDNA manganese peroxidase gene (mnp) from white
button Mushroom (Agaricus bisporus), introduction to genetic manipulation

" Javad Hassan Janpoor and ' Mohammad Farsi

' Department of Biotechnology and Plant breeding, Faculty of Agriculture, Ferdowsi University of Mashhad,
Iran

Abstract

Mushrooms, in addition to their nutritional values, are currently considered as useful tools for
biological of agricultural wastes to useful food products. In the button mushroom (Agaricus
bisporus), there are several enzymes which catalyze lignin compounds of the compost during the
mycelia growth and the fructification phases. Manganese Peroxidase (MnP), as one of the most
important lignin-degrading enzymes, plays a key role in degradation of lignin compounds in the
button mushroom. To achieve a high yield of MnP in the 4. bisporus, the gene encoding MnP was
isolated, characterized and cloned. The total RNA was extracted from the mycelium growing on the
liquid compost extract medium, followed by construction of its cDNA by reverse transcriptase. The
PCR products were then inserted into the pTZ57R/T cloning vector, and transferred into E. coli (the
DH5a strain). Finally, the plasmid was extracted from the transgenic bacteria, followed by
enzymatic digestion and nucleotide sequencing. The BLAST analysis revealed two different
nucleotides (657 and 850) between the cloned fragment (generated in this research) and the mnpl
(available in the gene bank of NCBI). The difference in the nucleotide positions of 657 and 850
subsequently changed Isoleucine to Valine and Serin to Alanine, respectively.

Key words: Reverse transcriptase enzyme, Agriculture wastes, pTZ57R/T vector, Molecular

cloning
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HEXENOL<3Z-> 859 a  00025:0.00250 ¢ 0.5025£0.00250  a  00075:0.00479  a  0.0025£0.00250 b 0.215040.00250
PINENE<ALPHA-> 939 a  00075:0.00479  d 039258000250 ¢ 03775:0.00629 ¢  0.5025£0.00629 b 0.21000.00010
SABINENE 975 a  00025:000250 ¢ 04125£0.00250  d  04275:0.00479 ¢  0.4450£0.00289 b 0.2600:0.00010
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CINEOLE <1,8-> 1031 a  07075:0.00250  d  26875:0.00250 ¢  27225:0.00479 ¢ 2.5475£004922 b 1.9875:0.00250
LINALOOL 1097 b 02475£0.00250 d 02675000250 ¢ 02625£0.00620  a  02125:0.00408 ¢ 0.2575:0.00250
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CADINOL<ALPHA-> 1654 4 02475:000250 b 0.1750:0.00500  a  0.1400£0.00408 b  0.1825£0.00250 ¢  0.2100£0.00010
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Zinc concentration in treatments

Compounds of essential oil

0 uM 5uM 10 uM 20 uM 40 uM
Hydrocarbonate Monoterpenes 4.14 20.13 19.39 11.55 20.01
Oxygenate Monoterpenes 87.61 73.85 75.54 81.08 74.11
Total Monoterpenes 91.75 93.98 94.93 92.63 94.12
Hydrocarbonate Sesquiterpenes 3.11 2.19 1.9 2.58 2.18
Oxygenate Sesquiterpenes 5.12 3.83 3.17 4.31 3.7
Total Sesquiterpenes 8.23 6.02 5.07 6.89 5.88
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Biochemical changes in terpenoid compounds of Mentha spicata essential oils in
response to excess zinc supply

" Saeid Zare Dehabadi, ! Zahra Asrar and > Mitra Mehrabani

! Department of Biology, Faculty of Sciences, Shahid Bahonar University, Kerman, Iran
? Pharmaceutics Research Center, Faculty of Pharmacy, Kerman University of Medical Sciences, Iran

Abstract

Zinc plays an important role in many structural and biochemical functions in plants. However,
excess amount of this element as heavy metal is one of the limiting factors for plants. Spearmints
were grown in green house at nutrient solution containing different concentration of zinc until the
flowering stage. The essential oils from fresh spearmint samples were isolated by water distillation
(clevenger) and analyzed by gas chromatograph-mass spectrophotometer (GC-Mass). In this
research, results indicated that, monoterpenes were major parts of essential oils in M. spicata and
low percent of these compounds were sesquiterpenes. In comparative investigation, content of
oxygenate monoterpenes decreased with employing zinc in nutrient solution but, hydrocarbonate
monoterpene contents of essence were increased. Total monoterpene contents of essence increased
significantly by zinc treatment. However, with increasing Zn concentration, sesquiterpene contents
such as hydocarbonates and oxygenates reduced gradually. It was concluded that, total oxygenate
monoterpenes were more affected by Zn treatment and its reduction was remarkable. This could be
due to bioenergetical changes in plant cells in response to heavy metal stress.

Key words: Essential oil, Monoterpenes, Sesquiterpenes, Mentha spicata, Zinc
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Effect of zinc and auxin foliar application on some anti-oxidant enzymes activity
in corn leaf

Behnam Zand, "Ali Soroosh zadeh, ? Faezeh Ghanati and * Foad Moradi

" Department of Agronomy, Faculty of Agriculture, Tarbiat Modares University of Tehran, Iran
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Abstract

An experiment (under controlled condition) was implemented applying randomized complete block
design in three replications and eight spraying compound treatments at the agricultural experiment
center of Tehran located in Varamin region, in order to investigate the effects of zinc and auxin
(IBA) foliar on some anti-oxidant activity, consisting of catalase, super oxide dismutase,
peroxidase, poly phenol oxidase and auxin oxidase. Results showed that, of various compounds of
zinc (Zinc Sulphate and Zn EDTA) and auxin foliar application were increased level of anti-oxidant
enzymatic activities, so it seems that foliar application of zinc and auxin enhance corn tolerance
against drought stress via promoting of root growth.

Key words: Enzyme, Anti-oxidant, Auxin, Corn, Zinc, Spraying
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Extraction and charaterization of tyrosinase from peanut grown
in north of Iran

Masoumeh Faridi,l* Reyhaneh Sariri, Vahab Jafarian and 2 Habiolah Nazem

a Department of Biology, Tehran Payame Noor University, Tehran, Iran
? Department of Biology, Faculty of Sceinces, University of Guilan, Rasht, Iran

Abstract

Formation of brownish yellow pigments in damaged fruits and vegetables by tyrosinase enzyme is
one of the main causes of their quality loss. Tyrosinase is a metaloprotein and is used in researches,
regarding food, pharmacology and cosmetics. Peanut is one of the most important strategic
agricultural products of northern Iran. In a general survey from the local farmers and producers, it
was found that many of older peanuts lose their market and are reduced in quality and price when
the new crop product is entered into the market. Considering the experience and the experties within
our group on tyrosinase extraction and characterization, the aim of this research was focused on
peanut tyrosinase. Peanut was grounded in liquid nitrogen, followed by precipitation by ammonium
sulphate and dialysis. Electrophoresis showed the presence of two possible isozymes. Enzyme
activity was determined during various stages of purification. Some important physical properties of
the enzymes were also measured. It was shown that the optimum pH for peanut tyrosinase was 5.2
and that optimum temperature was 40 °C. Kinetics studies determined the Michaelis-Menton
constants, i.e. K= 257.5 mmol and V= 0.00421 mmol/min. The ultimate goal of this research
was to investigate the possibility of replacing peanut tyrosinase for mushroom tyrosinase in various
industrial and research applications.

Key words: Extraction, Purification, Tyrosinase, Michaelis constants
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Comparative study of tropane alkaloids production in hairy roots and plantlet
cultures of Atropa belladonna L. by salicylic acid treatments

Najmeh Ahmadian Chashmi, " Mozafar Sharifi, ? Farah Karimi and * Hasan Rahnama

" Department of Plant Biology, Faculty of Biological Sciences, Tarbiat Modares University of Tehran, Iran
? Department of Biology, Faculty of Sciences, Shahed University, Tehran, Iran
* Agricultural Biotechnology Research Institute, Seed and Plant Improvement Institute, Tehran, Iran

Abstract

Most Solanaceae plants produce a range of biologically important alkaloids including nicotine and
tropane alkaloids, such as hyoscyamine (atropine) and scopolamine. These alkaloids are used for
their medicinal properties. Atropa belladonna is a medicinally important herbaceous plant that
produces high amount of tropane alkaloids in roots. In this research, Atropa belladonna explants
were obtained from sterilized seedlings in the modified Murashige and Skoog (MS) solid medium.
The seeds were collected from Vaz and Garmestan regions of Mazandaran Province, Iran. Explants
were cultured for four weeks on a modified MS solid medium, containing different concentrations
of salicylic acid (0, 0.01, 0.1 and 1 mM). In addition, hairy roots of Atropa belladonna that was
established by transformation with Agrobacterium rhizogenes, were cultured in MS medium for two
weeks. Then the production of two tropane alkaloids, atropine and scopolamine, in different parts of
neoformed plants were assayed by HPLC method. Generally, tropan alkaloids content in hairy roots
was considerably higher compared to those contents in plants. Although Garmestan population was
better than Vaz group, the amount of atropine in hairy roots was influenced by salicylic acid as high
as 5 to 35 times of produced atropine in different parts of plants. The scopolamine content in the
hairy roots was 2-30 times higher than in plant organs. In conclusion, it is suggested that, hairy root
lines can be used as a replacement of plants in further studies and for tropane alkaloids production
in economical and commercial scales.

Key words: Tropane alkaloids, Hairy roots, Salicylic acid, Atropa belladonna
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Karyotypic characterics of several Papaver species in Ardabil province

" Farzaneh Azimi Motem, 2 Jirair Carapetian, 3 Gholamreza Bakhshi Khaniki and 'Reza Talai

' Reasearch Center Agriculture and Natural Source, Ardabil province, Iran
? Department of Biology, Faculty of Science, Urmia University, Urmia, West Azarbaijan, Iran
* Department of Biology, Faculty of Science, Payamenur University, Tehran, Iran

Abstract

Five species of Papaver L. genus, belonging to the Papaveraceae family, namely Papaver dubium
L., Papaver orientale L., Papaver fugax Poir. (with two subspecies), Papaver glaucum Boiss &
Hausskn. and Papaver gaubae Cullen. & Rech. were collected from rangelands across Ardabil
province. Several karyotypic characteristics such as long arm, short arm and satellite length were
studied then, total length of the chromosomes, long arm to short arm and others characteristics were
estimated. Result showed that, there were two types of basic chromosomes numbers, x=4 and x=7.
This is the first record of basic chromosome numbers of x=4 observed on Papaver glaucum Boiss
& Hausskn. and Papaver gaubae Cullen. & Rech.. The species Papaver fugax Poir. var. fugax
Cullen. contained B-chromosome. From evolution point of view, Papaver fugax Poir. var.
platydiscus Cullen. was considered as the most asymmetric and thus the most evolved species. The
range of total chromosome length was 23.574+0.81 to 7.53+0.64 pm. Analysis of variance showed
highly significant differences between the studied species for all of the traits at (a= 0.01). Based on

these characteristics, cluster analysis classified the species in four distinct groups.

Key word: Ardabil, Papaveraceae, Papaver, Karyotype, Chromosome

* Corresponding Author: farzanehazimi@yahoo.com






1S ol gl ol g gl
ol 4 (5 ‘)Muﬁ)db)/\""tlfﬁpél_f&_édu)”_g ........................................ o
ladaT s ol 4y Olghol o8 ils and VP YTV Cstls y ali o o L YAV YFA Y o)l s
Ol ALS ol 5 adome (o jlad 5l Il &S ST il bl (Olgawol oS tils —olazs|

%L«Jdb)‘ﬁ)dmb .......... OJWJ“)MLAEW&LGG
............................................................................... UA'U Lf*“"'i NLy
;.L.M‘ @JU w‘W( ..................................................... )GJLMAJéL’wMS

oS e s gal = Ol gl (ALE i s 55— (65l 5 Sliiz S5 sl —Olginn! olKiils ~Olgiol 1 LIS

#<

1 S ol ol g pl
Sl o (STl Gy 2 32) S A s a (SOU b Il L e
adaT s ol as Olghol o ils and VP YYY Cstls y alis o L YAV YYA Y o)l s
Ol (ALS ol 5 adome (o jlad jlga) Il S ST il sl (Olgiwol oS tils —olazs|

ol Jlyl 5 S & ol 11 s Tae) 3, o
...................................................................................... de k-s:bﬁi NLy
+Lasl @)U RO DO G )ojwmébwﬁ

S e gel = Ol ALS i S e 55— (35 5 Sl S sl —Olginn! o1 —Olgiol 1 LIS






Iranian Journal of Plant Biology
2"! Year, No. 1, Sequence 3, Spring 2010
ISSN: 2008-8246

Content

Micropropagation of Capsicum annuum L. in vitro
Mahmoud Otroshy, Kosar Moradi and Mojtaba Khayam Nekouei

Isolation and cloning of cDNA manganese peroxidase gene
(mnp) from white button Mushroom (Agaricus bisporus),

introduction to genetic manipulation
Javad Hassan Janpoor and Mohammad Farsi

Biochemical changes in terpenoid compounds of Mentha

spicata essential oils in response to excess zinc supply
Saeid Zare Dehabadi, Zahra Asrar and Mitra Mehrabani

Effect of zinc and auxin foliar application on some anti-

oxidant enzymes activity in corn leaf
Behnam Zand, Ali Soroosh zadeh, Faezeh Ghanati and Foad Moradi

Extraction and charaterization of tyrosinase from peanut

grown in north of Iran
Masoumeh Faridi, Reyhaneh Sariri, Vahab Jafarian and Habiolah Nazem

Comparative study of tropane alkaloids production in
hairy roots and plantlet cultures of Atropa belladonna L.

by salicylic acid treatments
Najmeh Ahmadian Chashmi, Mozafar Sharifi, Farah Karimi and Hasan Rahnama

Karyotypic characterics of several Papaver species in

Ardabil province
Farzaneh Azimi Motem, Jirair Carapetian, Gholamreza Bakhshi Khaniki and Reza
Talai

12

24

34

48

62

76

89



Referees committee (2"! Year, No. 1, Sequence 3, Spring 2010)

We express our deep gratitude to the following faculty members of
the wuniversities and of educational-research Institutes who have
cooperated in evaluation and assessment of the articles of this issue
of Iranian Journal of Plant Biology (IJPB):

Dr. Gholam Reza Asghari
Isfahan University of Medical Science

Dr. Ali Akbar Ehsanpour
University of Isfahan

Dr. Seyed Majid Ghaderian
University of Isfahan

Dr. Roya Karamian
Bu-Ali Sina University

Dr. Ali Asghar Karkhane
National Institute of Genetic Engineering and Biotechnology

Dr. Navaz Kharazian
University of ShahrKord

Dr. Mehran Miroliaei
University of Isfahan

Dr. Ali Morad Shahi
University of Shiraz

Dr. Mohammand Reza Rahiminejad
University of Isfahan

Dr. Masoud Ranjbar
Bu-Ali Sina University

Dr. Seyed Badrodin Ebrahim Seyed Tabatabaee
Isfahan University of Technology

Dr. Mansour Shariati
University of Isfahan

Dr. Mozafar Sharifi
Tarbiat Modares University



Iranian Journal of Plant Biology (Scientific Research Journal)
2" Year, No. 1, Sequence 3, Spring 2010
ISSN: 2008-8264

Managing Editor: Dr. Mansour Shariati
Editor-in-Chief: Dr. Mansour Shariati

Editorial Board

Dr. Ali Akbar Ehsanpour University of Isfahan

Dr. Faezeh Ghanati Tarbiat Modares University

Dr. Ali Asghar Maassoumi Research Institute of Forests and Rangelands

Dr. Mohammad Reza Rahiminejad University of Isfahan

Dr. Mansour Shariati University of Isfahan
Dr. Shahin Zare Mobarakeh University of Tehran
Dr. Mohammad Reza Zamani National Institute of Genetic Engineering and Biotechnology

Executive and Manuscript Manager: Fariba Hadian

Scientific English Editor: Fereidoon Parvizian
Literary Editor: Naser Karimpoor

General Layout Designer: Behzad Hakiminia
Professional Layout Designer: Fariba Hadian

Publisher: University of Isfahan

University of Isfahan- Technology and Research Department- Iranian Journal of Plant

Biology Office. Email: [JPB@ui.ac.ir



Iranian Journal of Plant Biology has been recognized and ranked as a
scientific-research journal based on the document number 3/11/558 issued by
the Evaluation Committee of Scientific Jurnals of Research and Technology
Ministry in June, 2009; also it has been registered with International Standard
Serial Number (ISSN): 2008-8246 by National Library and Archives of
Islamic Republic of Iran.

"This journal has been prepared through the cooperation of the University of

Isfahan and Iranian Biology Society."

The complete text of the journal is available at the following sites:

http://www.ui.ac.ir/red/mainpage/f_rsrch.htm
http://www.magiran.com

http://www.SID.ir

http://www.ISC.gov.ir

Publication and Lithography: University of Isfahan Publications
Publisher: University of Isfahan

Price: 20000 Rials

Number of copies: 1000 Copies



Iranian Journal of Plant Biology

2"! Year, No. 1, Sequence 3, Spring 2010

Published by

University of Isfahan Research Center



