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Influence of Different Strains of Agrobacterium rhizogenes on
Hairy Root Induction and Rosmarinic Acid Production
in Agastache rugosa Kuntze
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Abstract - Rosmarinic acid, an ester of caffeic acid with 3,4-dihydroxyphenyl lactic acid, is one of the main active
constituents of Agastache rugosa Kuntze and has an astringent property, antioxidant capacity, anti-inflammatory activity,
antimutagenic ability, antimicrobial capacity, and an antiviral property. Five different strains of Agrobacterium rhizogenes
differed in their ability to induce Korean mint (4gastache rugosa Kuntze) hairy roots and also showed varying effects on the
growth and rosmarinic acid production in hairy root cultures. 4. rhizogenes R1601 is the most effective strain for the
induction (72.90%), growth (13.50 g/1) and rosmarinic acid production (22.60 mg/g) in hairy root of Korean mint. Our
results demonstrate that use of suitable strains of A. rhizogenes may allow study of the regulation of rosmarinic acid
biosynthesis in hairy root cultures of Agastache rugosa.
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(Parnham and Kesselring, 1985; Ly et al, 2006; Moreno
et al, 2006; Lee et al, 2007).
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Fig. 1. Development of hairy roots from leaf of Agastache
rugosa. after inoculation with Agrobacterium rhizogenes strain
R1601; Two weeks (A) and three weeks (B) after inoculation.

Ado] ABAT} rosmarinic acid ATl v x| 8k
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Table 1. Effect of different Agrobacterium rhizogenes strains
on the frequency of infection and the growth of hairy root
cultures of Agastache rugosa

Agrobacterium  Infection ~ No. of hairy  Root length
strains frequency (%) roots/Explant (cm)
13333 52.5+45 3.6+£0.4 1.1+0.1
15834 326+2.8 1.8+0.1 0.9+0.1
R1000 673+6.3 51+05 1.7+£02
R1200 61.5+48 43+04 1.5+£02
R1601 729+6.7 54+05 2.0+03

Values represent means + SE values of 50 independent measurements
made 5 weeks after bacterial inoculation.

Table 2. Effect of different strains of Agrobacterium rhizogenes
on growth and rosmarinic acid production in hairy root cultures
of Agastache rugosa

Agrobacterium Dry weight Rosmarinic acid
strains (g /D.W. (mg/g)
13333 102+1.0 169+1.8
15834 8.7+09 143+13
R1000 127+1.4 20.5+£22
R1200 11.8+1.1 172+1.5
R1601 13.5+1.5 22.6+2.1

Values represent the mean + SE of six independent measurements
made 2 weeks after liquid culture.
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