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time NPconcentration
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Gal Caf Chl Rut  Cou Que Cin Api Cir Iso Pen Xan
Control 123f - 955° 558 2%  1206% 7.82° - 193.12° 0.07¢ 0.11° - 0.08¢
10 489.2° 7.99° 5531° 2.82¢ 1.77* 6719 2.20° - 23.36"  0.21%¢ 0.21% - 0.14¢
24h 20 128.8" 1864 21.61" 147° 158  7.34° 198 024° 2379° 249° 086* 0.84% 56°
30 257.7° 75.07° 26.929 3.85° 259° 440 - 076" 40.01° 0.11° 0.23° - -
50 530.5° 1157 64.84° 420" - 6.50¢ - - 261° 0.23° 0.16% - 0.1
Control 123 - 9558 558 29 1206% 7.82° - 193128  0.07° 0.11° - 0.087
10 153.4° 13.48° 3585° 4.79° 257* 10.01° - 0.39° 3661 0.2¢ - - -
48 h 20 222.4% 63.91° 3935¢ 258" 238" 763 258* 268 59.44° 129 0.14% 024° 05°
30 122.6" 503" 2338" 302 1.76* 6.85% - 026 31.7° 0.14%* 0.16% - 0.11¢
50 261.8° 25.13° 30.95 298° 221° 535° 3° - 4819  0.08 0.15¢ 0.11° 0.42°

Tio,NP, titanium dioxide nanoparticle; RA, rosmarinic acid; Gal, gallic acid; Caf, caffeic acid; Chl, chlorogenic

acid; Rut, rutin; Cou, coumaric acid; Que, quercetin; Cin, cinnamic acid; Api, apigenin; Cir, cirsimaritin; Iso,
isokaempferid; Pen, penduletin; Xan, xanthomicrol; -, not detected.
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Effect of Nano Titanium Dioxide as Reliable Elicitor in Production of Valuable
Phenolic Compounds in Dracocephalum kotschyi Hairy Roots Cultures

Elnaz Nourozi *. Bahman Hosseini *~
Department of Horticulture, Faculty of Agriculture, Urmia University, Urmia, Iran
* Corresponding Author: b.hosseini@urmia.ac.ir

Abstract

Dracocephalum kotschyi Boiss. is one of the important threatened traditional species of labiatae family.
Rosmarinic acid (RA) and methoxylated flavonoids, particularly, xanthomicrol and cirsimaritin of this plant
have anti-cancer properties. Lately, nanoparticles widely used as new efficient elicitors in the biotechnology
thread to stimulate the producing of valuable substance by induction of defense response. In this work, effect of
various concentrations of titanium dioxide nanoparticles (TiO, NPs) in two elicitation time exposure (24 and 48
h) on RA accumulation, the expression rate of phenylalanine ammonia-lyase (pal) and rosmarinic acid synthase
(ras) genes in RA biosynthetic pathway and content of some phenolic compounds were investigated. The high
amount of RA (530.50 pg/ig FW) with 4.30-fold increase compared to control, was observed in hairy roots

culture elicited with TiO, NPs (50 mg/L) after 24 h of elicitation ,which was because of notable rise in the

expression rate of pal and ras genes in this elicitor concentration and exposure time. Stimulation of D. kotschyi
hairy roots by TiO, NPs caused huge increase in induction and production of some important phenolic
compounds such as xanthomicrol, cirsimaritin and isokaempferide in comparison with control treatments.

Keywords: Dracocephalum kotschyi, Gene expression, Hairy root, Rosmarinic acid, Nano titanium dioxide
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