[ Downloaded from jcb.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.61186/jch.15.48.22 ]

Journal of Crop Breeding Vol. 15, No 48, Winter 2024 p: 22-30 @ ®®

""Research Paper™

Investigation of Carotenoid Content in the Color Change of Potato Mutant
Produced by Gamma Irradiation

Reza Madankan?, Seyedeh Sanaz Ramezanpour?, Hassan Soltanloo®, Davoud
Hassanpanah* and Mohamad Reza Rahemi®

1- Ph.D. Student, Department of Plant Breeding and Biotechnology, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran
2- Associate Professor, Department of Plant Breeding and Biotechnology, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran, (Corresponding author: ramezanpours@gau.ac.ir)
3- Associate Professor, Department of Plant Breeding and Biotechnology, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran
4- Associate Professor, Horticulture Crops Research Department, Ardabil Agricultural and Natural Resources
Research Centre, AREEO, Ardabil, Iran
5- Faculty member of Nuclear Agriculture Research Institute, Karaj
Received: 23 may, 2023 Accepted: 23 August, 2023

Extended Abstract

Introduction and Objectives: Potato (solanum tubrusum) is the fourth staple food after rice,
wheat and corn. It is the most important tuberous crop. Potato color flesh is one of the most
important parameters in food industry and marketability. The flesh color of the tetraploid
cultivars range from white to cream and yellow to dark yellow. There are a few cultivars with
red or blue/pink flesh color. Based on mutant clones containing superior quantitative and
qualitative traits and flesh color change in Caesar potato variety, this research was carried out
with the aim of determination of the reason of color flesh change in Caesar mutant.

Material and Methods: Mutant and parent (Caesar) clone were cultivated in research farm of
Ardabil Agriculture Research Center in 1397. Sampling was done in 4 replications for each
clone. Changes in total carotenoid and its components were performed by spectroscopy-UV and
HPLC-chromatography, respectively.

Results: Carotenoid content in mutant clone was 319.54(ug/100 FW) and in parent clone was
246.36 (1g/100 FW). This result showed that content of total carotenoid in mutant was 1.3 times
the carotenoid content of the parent. HPLC results showed that Lutein content was increased in
mutant in comparison to parent, whereas, violaxantin was higher in parent that mutant clone.
Conclusion: Based on our results total carotenoid content along with lutein play an important
role in potato color flesh change. Our finding is in accordance with results of other researches
that showed that flesh color change from cream (parent) to yellow (mutant) was affected by
total carotenoid content generally and lutein specifically.
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Figure 1. Spectral spectroscopy of total carotenoid at wavelength 360-760 nm
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Figure 3. A- Shape and skin color of potato tubers a) Caesar, b- Caesar mutant, c- Marfona, d- Marfona mutant
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Figure 5. HPLC chromatograms of a%_Ca_esar, b) Caesar mutant, c) Marfona, d) Marfona mutant at 450 nm. Tentative
peak identification: 3. Violaxanthin, 6. Antheraxanthin, 10. Lutein
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