Accepted Manuscript ——
P P “= Trace Elements

in Medicine and Biology

Title: Manganese modulates the physiological and
biochemical responses of Mentha aquatica L. to ultraviolet
radiation

Authors: Mehrdad Nazari, Fatemeh Zarinkamar, Zahra
Shafaghat

PII: S0946-672X(17)30667-3
DOI: http://dx.doi.org/10.1016/j.jtemb.2017.08.015
Reference: JTEMB 25967

To appear in:

Received date: 5-7-2017
Revised date: 23-8-2017
Accepted date: 27-8-2017

Please cite this article as: Nazari Mehrdad, Zarinkamar Fatemeh, Shafaghat
Zahra.Manganese modulates the physiological and biochemical responses of Mentha
aquatica L.to ultraviolet radiation.Journal of Trace Elements in Medicine and Biology
http://dx.doi.org/10.1016/j.jtemb.2017.08.015

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.jtemb.2017.08.015
http://dx.doi.org/10.1016/j.jtemb.2017.08.015

Manganese modulates the physiological and biochemical responses of

Mentha aquatica L. to ultraviolet radiation

Mehrdad Nazari . Fatemeh Zarinkamar  *. Zahra Shafaghat *.

1. Department of Plant Biology, Faculty of Biological Sciences, University of Tarbiat Modares, Tehran, Iran
*Corresponding author: Fatemeh Zarinkamar

Department of Plant Biology, Faculty of Biological Sciences, University of Tarbiat Modares, Jalal- Al-Ahmad
Highway, Nasr Bridge, Tehran, Iran

E-mail: zarinkamar@modares.ac.ir

Tel.:+98 21 82884440; Fax: +98 21 82883463

Highlights

1. UV radiation had negative effects on the growth parameters of M. aquatica.
2. Manganese supply had positive effects on the plant growth parameters.
3. Manganese and UV treatments affected the physiological and biochemical processes.
4. Manganese supply increased significantly the plant resistance to UV radiation.

Abstract

Ultraviolet (UV) radiation as an environmental factor alters the physiological and metabolic
processes in plants. Manganese (Mn) is an essential element that is required for plant growth
and development. This experiment was conducted in order to determine the effects of Mn
supply and UV radiation on the physiological and metabolic responses in Mentha aquatica.
With this aim, three levels of Mn and UV treatments were used as follows: basic Hoagland’s
nutrient solution without UV radiation (control), Mn supply (100 uM), UV radiation (2 hours
daily), and UV + 100 uM Mn. After three weeks of treatments, the root and shoot dry weights
and the contents of photosynthetic pigments were decreased under UV radiation condition.
However, the contents of flavonoids, soluble carbohydrate, anthocyanins, malonaldehyde
(MDA), hydrogen peroxide (H202), and the activity of antioxidant enzymes (superoxide
dismutase, catalase, and peroxidase) were increased. Interestingly, Mn at 100 puM
concentration decreased the harmful effects of UV radiation on M. aquatica. In addition, the
clear differences were observed in the terpene constituents of M. aquatica after the Mn and
UV treatments. In this study, 1, 8-cineole, menthofuran and p-caryophyllene were the most

abundant constituents of essential oils in both the control and treated plants. The correlation
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