TChaton

& Journal of Research in Plant Metabolites, Spring 2026,Vol 4, No. 1 35

Sz, e
“Ice ang 2™

ISSN: 3041-9638

https://jrpsm.asnrukh.ac.ir/

" 3
Revey e
Carcly 1 P

Open Access

Research Article

Study on the efficiency of Agrobacterium strains (4grobacterium rhizogenes) and

different types of explants on the transformation efficiency and antioxidant capacity
of hairy roots of valerian (Valeriana officinalis L)

R. Biglari Farash!, A. Kheiry' “, Z. Ghahremani!, Kh. Bagheri and F. Razavi!
'Department of Horticultural Science and Engineering, Faculty of Agriculture, University of Zanjan, Zanjan, Iran.
2Department of Plant Production and Genetics, Faculty of Agriculture, University of Zanjan, Zanjan, Iran.

Received: 04 Feb 2026

Accepted: 16 May 2026 Published: 19Jun2026

Corresponding
Author:
Azizollah Kheiry

Email:
kheiry@znu.ac.ir

Keywords:
Molecular analysis,
Transformation,
Tissue culture,
Valeriana officinalis.

Citation:

R. Biglari Farash, A.
Kheiry, Z.
Ghahremani, Kh.
Bagheri and F. Razavi
.(2026). Study on the
efficiency of
Agrobacterium strains
(Agrobacterium
rhizogenes) and

different types of
explants on the
transformation
efficiency and
antioxidant capacity of
hairy roots of valerian
(Valeriana officinalis
L). Journal of
Research in Plant
Metabolites, 4(1), 35-
47.
Doi:10.22034/jrpsm.2
026.562414.1102

Extended Abstract

Background and objective: Production of hairy roots through Agrobacterium rhizogenes is an effective and
sustainable method for the production of secondary metabolites in medicinal plants. Valerian (Valeriana
officinalis L.) is a suitable candidate for biotechnology studies due to its valuable medicinal compounds such
as valpotriates and valerenic acids. The aim of this study was to investigate the interaction effect of explant
type and different strains of Agrobacterium rhizogenes on the growth indices and antioxidant capacity of hairy
roots of this plant.

Materials and Methods: The experiment was carried out as a factorial in a completely randomized design
with two factors of explants (roots, stems and leaves) and bacterial strains (MSU), A4, A13 and ATCC).
Standard seeds of the plant were cultured in MS medium. Bacterial strains were cultured in LB medium
containing rifampicin and the final suspension was prepared with a concentration of 1x10% cells/ml in liquid
MS medium. One-month-old explants were inoculated for 30 minutes in a bacterial suspension containing 100
mg/l of acetosyringone. After a 48-hour co-cultivation period on solid MS medium, excess bacteria were
removed by washing in a medium containing cefotaxime. The parameters of induction percentage, root
formation rate, number of roots per explant and dry weight of hairy roots were measured. Root transformation
was confirmed by DNA extraction and amplification of the rolB gene by PCR using specific primers and a
standard temperature program. Antioxidant activity Methanolic extracts of roots were measured by DPPH
radical scavenging method. Data were analyzed with SAS software and means were compared by Duncan's
multiple-range test.

Findings: The results showed that the interaction effect of explant and strain on all measured traits was
significant. The highest percentage of hairy root induction (%99.3) was obtained in the combination of root
explant and MSU strain and the lowest (%48.7) belonged to the stem inoculated with ATCC strain. The fastest
emergence of hairy roots (5 days after inoculation) was observed in root explant and MSU strain and the
slowest induction (average 26 days) belonged to stem and ATCC strain. MSU strain induced the highest
number of roots (maximum 7 in each explant) in all organs. However, the highest dry weight of hairy roots
(0.22 g) was in leaf explant and in all three strains MSU, A4 and A13 was obtained. Also, Hairy roots derived
from leaves in all strains showed the highest antioxidant activity (64.08% inhibition) and roots derived from
root explants showed the lowest activity (36.21%). The presence of a specific band of 780 bp of the ro/B gene
in the PCR product confirmed the successful transformation of all studied roots.

Conclusion: The results of this study showed that the optimal selection of the combination of explant and
bacterial strain is a determining factor in the success of transformation and production of hairy roots in
valerian. The MSU strain was identified as the most efficient strain in terms of induction percentage,
formation rate and number of roots, while the leaf explant was superior in achieving maximum biomass and
antioxidant activity. This study is an effective step towards standardizing the protocol for producing valerian
hairy roots as a sustainable and cost-effective alternative for extracting medicinal compounds from this
valuable plant.
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Figure 1- Comparison of the average effect of explant type and Agrobacterium strain type on the percentage of hairy
root induction of valerian plant
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of valerian plant
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