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ABSTRACT

Abstract: The flavonoid compounds in the Dracocephalum kotschyi has anti-cancer properties and using various methods
such as hairy roots production can used to produce valuable secondary metabolites. In this study, the effect of explant type
(cotyledon, hypocotyl, leaf and internode) and explants age (1 week leaf, 2 weeks leaf and 4 weeks old leaf) on hairy roots
induction percent were surveyed. The transgenic status of hairy roots was confirmed by PCR using rolB genes-specific
primers. In order to find optimum culture media for hairy roots growth and proliferation, four types of liquid basal media
including, MS, 1/2MS, 1/4 MS and B5 and UV-B elicitor effects in three levels (3 min, 6 min and 9 min) on biochemical
characteristics and Rosmarinic acid (RA) contents were investigated. The maximum hairy roots induction was obtained in 1
week leaves old (56.66 %); cotyledon explants (36.66 %), respectively. The highest fresh (4.34 gr) and dry weight (0.31 gr)
and lowest fresh (1.04 gr) and dry weight (0.10 gr) was recorded in 1/4 MS and B5 media, respectively. The maximum and
minimum antioxidant activities (92.33% and 63 %) were obtained in UV-B exposure time to 6 min radiation and non-
transformed hairy roots. High performance liquid chromatography analysis revealed that the production of RA in UV-B (6
min) elicited hairy roots of D. kotschyi was almost 2.5-fold higher than that of the non-transformed roots (34.9 pg /mg DW
compared to 13.8 pg /mg DW).

Keywords: Agrobacterium rhizogenes; antioxidant activitiy, catalase, total flavonoid, Zarrin-giah.
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Figure 1. Hairy root induction in various explants of D. kotschy under In vitro conditions.
A) One week old leaf and internode explants. (B) Appearance of hairy roots in one week old leaf explanrs. (C) Induced
hairy roots in 4 weeks old leave. (D) Induced hairy roots in one weeks old leaf. (E), Hairy roots growth in 1/2 MS media.
(F) Brown hairy roots growth in MS media.
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Table 1. Effect of explant age on hairy roots induction in Zarrin-Giah

Variation Sources

Degree of Freedom

Mean of Squares

Explant Age 2772.227
Standard Error 82.22
Coefficient of Variation 23.31

**: Significantly differenc at 1% probability level.
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Figure 2. Effect of (A) explant age and (B) explant type on percentage of hairy roots induction in D. kotschy. Different
letters above each column indicate significant differences (p<0.01) according Duncan’s Multiple Range Test.
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Table 2. Fffect of explant type on hairy root induction in Zarrin-Giah

Variation Sources

Degree of Freedom

Mean of Squares

Explant Type 3 1388.888**
Error 20 18.333
Coefficient of Variation 18.35

**: Significantly differenc at 1% probability level.
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Figure 3. Effect of media type on fresh and dry weight of hairy roots in D. kotschy. Different letters above each
column indicate significant differences (p<0.01) according Duncan’s Multiple Range Test.
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Table 3. Effect of culture media on hairy root fresh and dry weight, antioxidant activity, total phenol and total
flavonoid of Zarrin-Giah

Degree of Freedom

Mean of Squares

Variation Sources Fresh and Active Fresh weight Dry Weight  Antioxidant Total Total
dry weight  constituents (gr) (gn) activity phenol flavonoid
UV-B 3 4 0.547" 0.0004"™ 403.100"  987545.7927 1170.97"
Standard Error 8 10 0.077 0.0003 11.733 4059.413 49.733
Coefficient of Variation (%) 16.010 15.40 4.30 5.66 9.53

2o, 0 Jlossl mdaw )0 ls ge )lo pixe pnE oS 5 4 ik g s NS

ns,*, **: non-significant and significantly differences at 5 and1% probability levels, respectively.
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Figure 4. Effect of UV-B on fresh and dry weight of hairy roots in D. kotschy. different letters above each column
indicate significant differences (p<0.01) according Duncan’s Multiple Range Test.
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Figure 5. Effect of UV-B on (A) antioxidant activity, (B) total phenol, (C) total flavoneid of hairy roots in D. kotschyi.

different letters above each column indicate significant differences (p<0.01) according Duncan’s Multiple Range Test.
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