The effect of methyl jasmonate on the production of bioactive compounds in hairy
root licorice (Glycyrrhiza glabra)
Abstract

Considering the low amount of important bioactive compounds such as glycyrrhizin and glycyrrhetinic acid in licorice and its complex
chemical synthesis, using the hairy root and stimulating their production using elicitors is an efficient method for in vitro production.
Therefore, in this study, first, using Agrobacterium rhizogenes, hairy roots were produced. To remove bacteria after inoculation was
used normal cefotaxime and cefotaxime sodium salt, and to increase the production of bioactive compounds, methyl jasmonate elicitor
with a concentration of 100 um was used. The roots were harvested one, two, three and five days after the treatment, and traits such as
glycyrrhizin content, glycyrrhetinic acid content, total flavonoid content, total phenol content and antioxidant activity were measured
in hairy roots. The results showed that the amount of glycyrrhizin, glycyrrhetinic acid and total flavonoids décreased in all treatments
compared to the control treatment, and the amount of this decrease in the second treatment (without elicitor, removal of bacteria with
one inoculation and cefotaxime sodium salt) was the highest (0.959 and 0.925 times for glycyrrhizin andgglycyrrhetinic acid
respectively). The amount of total phenol and antioxidant activity were the highest in the treatment that wasyunder the influence of the
elicitor for two days (31.22 GAE/g D.W and 90.85%) and the control treatment, respectively. The lack of effect or the negative effect
of methyl jasmonate on the amount of glycyrrhizin and glycyrrhetinic acid in this research can be attributed to the effect of the species
and ecotype, the number of cultures after inoculation, the type of antibiotic, the concentration of the elicitor‘and the time period that
they have been affected by the elicitor. Considering the large amount of bioactive compounds in this research, compared to other
researches, the results can provide a suitable solution for increasing glycyrrhizin and glycyrrhetinic acid inja short timiéxand at a lower
cost.
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The effect of methyl jasmonate on the production of bioactive compounds in

hairy root licorice (Glycyrrhiza glabra)

Abstract

Introduction: Licorice is a member of the Fabaceae family renowned for its medicinal properties. The most important
bioactive compounds of this plant are glycyrrhizin and glycyrrhetinic acidywhich are predominantly stored inithe roots
and stolons. Glycyrrhizin has a wide array of pharmacological activities, including anti-inflammatory, liver/protective,
gastric ulcer, antiallergic and antiviral activities against various RNA or DNA viruses,«such as human acquired
immunodeficiency virus (HIV) and acute respiratory syndrome. Glycerhethnic acid has medicinal properties such as anti-
inflammatory, antitumour and other medicinal effects. Considering the low amount ofithese campounds-in plants and
their complex chemical synthesis, the use of hairy roots and subsequent stimulation.of the production of these secondary
metabolites via elicitors constitute an efficient method for theirinvitro production. Research background: Many studies
have focused on the induction of hair root in liquorice. Hairy.roots provide stable production of glycyrrhizin. The greatest
advantage of hairy roots is that they have the same or greater biesynthetie.capacity to produce secondary metabolites than
their parent plants do. There have been several reports of increased prodj&’on of secondary metabolites using methyl
jasmonate. Methyl jasmonate acts in a number of steps of the metabolie,pathway of flavonolganans, and its stimulating
effect depends on the synthesis of de novo protein. Therefore, in this study, hairy roots were produced from
Agrobacterium rhizogenes strain A4, and the effect of methylYjasmonate as an elicitor in the production of bioactive
compounds such as glycyrrhizin and glycyrrhetinic acidswas investigated. Materials and methods: Licorice seeds were
collected from the semiram region of Isfahan Province. After seedlings from hypocotyls and cotyledons were produced,
they were used for induction:“The Agrobacterium rhizogenes A4 strain was used to induce hairy roots. Two types of
antibiotics were used to remove bacteria: general ¢efotaxime and cefotaxime sodium salt. After hairy roots were produced,
21-day-old roots were placed in liquidh’z MS mediasfor 35 days. For elicitation, methyl jasmonate was used at a
concentration of 100 uM. Hair roots were,harvested at one, two, three and five days after elicitation. Traits such as
glycyrrhizin content, glycyrrhetinictacid content, total phenol content, total flavonoid content and antioxidant activity
were measured in control and treated ham' roots. Data analysis was performed via SAS software ver. 9.2, and graphs
were drawn with'Excel software. Results: Compared with those in the other treatments, the amounts of glycyrrhizin and
glycyrrhetinic acid inithe control treatment, which were used to remove bacteria from normal cefotaxime, were greater.
Therefore, this treatment wasiplaced in group A, and treatment two (without an elicitor, removing bacteria with one
inoculation.with cefotaxime sﬁium salt), which presented the lowest increase compared with the other treatments, was
placed in group FaT heg@amount of glycyrrhizin and glyceretic acid was lower in the presence of methyl jasmonate than in
the control. The amount of total flavonoids also decreased in all the treatments compared with the control, but the amount
of this decrease was lower than the decreases in glycyrrhizin and glycyrrhetinic acid contents. On the basis of the average
comparison results, the amount of phenol in the treatments was divided into four groups: treatment four (two days exposed
to methyl jasmonate elicitor) was placed in group A, and treatment one (control) was placed in group B. The other
treatments were placed in group D because they had the lowest amount of phenol. The amount of antioxidant activity also
decreased in all the treatments except for treatment four (two days after treatment with elicitor) compared with the control
treatment. The highest percentage of free radical inhibition was observed in the fourth treatment (90.85) and in the control
treatment (88.75), and the lowest percentage of free radical inhibition was observed in the sixth treatment (five days after
treatment with elicitor), while the percentages in the second treatment (without elicitor under sodium salt) were 77.34 and
78.9, respectively. Conclusion: The lack of effect or negative effect of methyl jasmonate on bioactive compounds,
especially the amount of glycyrrhizin and glycyrrhetinic acid, in this research can be attributed to the effects of species
and ecotype, the number of cultures after inoculation, the type of antibiotic used to remove bacteria, the concentration of
elicitor and the duration of time, who have been affected by the elicitor, attributed. Considering that, in most studies, the



amount of secondary metabolites produced using hairy roots under elicitor treatment was less than or at least close to the
amount mentioned in this research, the results of this research could be a suitable solution for increasing the amount of
bioactive compounds, especially glycyrrhizin. and provide glycerethnic acid in a short time and at a lower cost.
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