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Extended Abstract

Background and Objective: Valerian (Valeriana officinalis L.) is one of the most important medicinal
plants and a valuable source of terpene compounds. Due to limitations in field production and the decline
of natural reserves, the use of hairy roots induced by Agrobacterium rhizogenes has attracted attention.
This research was conducted with the aim of optimizing the conditions for hairy root induction and
investigating its effect on growth indices and terpene content.

Materials and Methods: This research was carried out as a factorial experiment in a completely randomized
design with three replications. Treatments included four levels of acetosyringone (0, 100, 150, and 200
mg/L), two levels of Agrobacterium rhizogenes strain MSU suspension density based on optical density
(ODeoo = 0.5 and 1), and three co-cultivation times (24, 48, and 72 hours). In vitro leaf explants of valerian
were immersed in a bacterial suspension containing acetosyringone for 10 minutes and then co-cultivated
on MS medium in darkness at 25 + 2°C. After co-cultivation, the explants were transferred to medium
containing cefotaxime to eliminate the bacteria. Hairy root transformation was confirmed by genomic
DNA extraction and amplification of the ro/B gene using polymerase chain reaction (PCR) with specific
primers and a standard temperature program. The measured traits included the percentage and speed of
hairy root induction, number of roots per explant, root dry weight, and terpene content. Terpene content
was measured using the vanillin-sulfuric acid colorimetric method with absorbance reading at 550 nm. A
standard curve was prepared using B-caryophyllene, and the results were expressed as mg f-caryophyllene
equivalent per gram of dry weight. Data were analyzed using SAS software, and means were compared
using Duncan's multiple range test at the 5% probability level.

Results: The results showed that the highest percentage of hairy root induction (78%), the highest
induction speed (9 days), the highest number of roots (16 roots per explant), and the highest root dry weight
(64 mg) were obtained in the treatment of 100 mg/L acetosyringone, bacterial density of ODsoo = 0.5, and
co-cultivation time of 48 hours. Increasing the acetosyringone concentration to 200 mg/L caused a
significant decrease in all growth indices, which was probably due to oxidative stress and its inhibitory
effects on cell division and growth. Furthermore, increasing bacterial density to ODsoo = 1 reduced the
induction percentage, root number, and dry weight, which can be attributed to bacterial overgrowth,
competition for nutrients, and triggering of plant defense responses. The co-cultivation time of 48 hours
was identified as the most suitable duration, since shorter co-cultivation did not provide sufficient time for
effective T-DNA transfer, while longer co-cultivation led to tissue necrosis and reduced explant viability.
The highest amount of terpene (0.151 mg B-caryophyllene equivalent per gram of dry weight) was
observed in the optimal treatment, while the lowest amount (0.036 mg/g DW) was found in the 200 mg/L
acetosyringone treatment. Additionally, the presence of a specific 780 bp band of the ro/B gene in the PCR
test confirmed the successful transformation of all examined hairy roots.

Conclusion: The results of this study demonstrated that simultaneous optimization of acetosyringone
concentration, bacterial density, and co-cultivation time significantly enhanced hairy root induction
efficiency and terpene accumulation in valerian. The treatment of 100 mg/L acetosyringone, ODsoo = 0.5,
and 48 hours of co-cultivation was introduced as the optimal condition for producing hairy roots and
terpene compounds.
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the percentage of hairy root induction in valerian (Valeriana officinalis L.).
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the number of hairy roots formed in valerian (Valeriana officinalis L.).
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