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ABSTRACT

Glycyrrhiza glabra is widely used in bronchial problems such as catarrh, bronchitis, cold, flu and coughs

and this plant has a useful secondary metabolite by the name of Lycorys and widely extracted from Bioreactors

or hairy roots techniques, the initial step in aim to start a bioreactor is producing a friable callus which use

for a suspension culture , A hormonal balance would be vital for producing this kind of callus, An experiment

was conducted by the base of  NAA and 2,4-D as auxins and 6-BA as cytokinins  plant growing regulators

in rang of   0.5 - 2.0 mg/l in a MS medium, Each experiment contained at least 20 replicates and the

experiments were repeated three times. Data were documented up to 5 weeks of culture, well grown callus

induced from explants were selected to transfer to MS medium with appropriate hormones for subculture. no

calli were induced  but When 2,4-D was used into MS medium, all explants formed white callus and induction

rates increased with the increase of concentration of 2,4-D. It was found that the addition of high concentration

of 6-BA into the MS medium in combination with 2,4-D had prompt effect on callus formation ,The maximum

induction rate was recorded as 96 % in MS medium with 0.5 mg/l 2,4-D and 2 mg/l 6-BA with a light

compact structure . However, MS medium with single 6-BA induced no callus in none of explants, although

the combination of NAA and 6-BA could induce callus formation in explants, but callus turned brown. As

previous primary experiments indicated that only high concentration of BA in combination with 2, 4-D or NAA

in medium was relatively more suitable for subculture, the well grown callus were Selected for subculture on

MS medium with 2.0 mg/l 6-BA in combination with 0.5 - 2 mg/l 2, 4-D or with 0.5 - 2.0 mg/l NAA to test

their growing state. 40 days later after the callus were subculture on the MS with 6-BA and 2,4-D, they turned

from green to white and became compact, while callus cultured on MS medium with 6- BA and NAA became

loose, and spongy which was more suitable for continuous subculture and suspension culture. Therefore, MS

medium supplemented with 0.5 - 2.0 mg/l NAA and 2.0 mg/l 6-BA was used for subsequent experiments.

Through testing, it was found that the MS medium containing 2 mg/l 6-BA and 0.5 mg/l NAA had the

maximum effect and was decided for subculture and cell suspension culture , By the base of this experiment

and due the producing a friable callus for our aim its seems that  explants  of Glycyrrhiza glabra  on MS

medium by the maximum induction rate was recorded as 96 % in MS medium with 0.5 mg/l 2,4-D and 2 mg/l

6-BA with a light compact structure but it’s not a suitable for callus induction ,using a hormonal dense with

1.0 mg/l NAA and 2 mg/l 6-BA by 91.6 induction rate with a Loose, spongy, friable structure which use in

a suspension culture.
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Introduction 

Many higher plants are major sources of natural

products used as pharmaceuticals, agrochemicals,

flavor and fragrance ingredients, food additives, and

pesticides[1], Discoveries of cell cultures capable of

producing specific medicinal compounds at a rate

similar or superior to that of intact plants have

accelerated in the last few years, The possible use of

plant cell cultures for the specific biotransformation

of natural compounds has been demonstrated. Due to

these advances, research in the area of tissue culture

technology for production of plant chemicals has

bloomed beyond expectations. The major advantages

of a cell culture system over the conventional

cultivation of whole plants are: (1) Useful

compounds can be produced under controlled

conditions independent of climatic changes or soil

conditions; (2) Cultured cells would be free of

microbes and insects; (3) The cells of any plants,

tropical or alpine, could easily be multiplied to yield

their specific metabolites; (4) Automated control of

cell growth and rational regulation of metabolite

processes would reduce of labor costs and improve

productivity; (5) Organic substances are extractable

from callus cultures. friable callus frequently used in

tissue culture as a source for suspension culture due

produce the secondary metabolites or other plat

biotechnology diversities technique, well to many

organic and in organic factors have been testes due

this importance , but a number of chemical and

p hys ica l  fac to r s  l ike  med ia  c o m p o ne n t s ,

phytohormones, pH, temperature, aeration, agitation,

light affecting production of secondary metabolites

has been extensively studied. Several Products were

found to be accumulating in cultured cells at a higher

level than those in native plants through optimization

of cultural conditions. At present, production of taxol

by various Taxus species cells in cultures has been

one of the most extensively explored areas of plant

cell cultures in recent years owing to the enormous

commercial value of taxol, the scarcity of the Taxus

tree, and the costly synthetic process.

Licorice is derived from at least five Glycyrrhiza

species. Licorice used as a sweetener as an important

drug in oriental medicine there for demand for

cultivation of Glycyrrhiza plants which are used as

a source for licorice 

Has increased, in this aim and to establishment

of a rapid in vitro   propagation and produce a

friable culluse in order to fund for a suspension

culture we conducted an experiment as fallow by

focusing on plant regulators and their density in an

in vitro culture , its 13th century English name was

Lycorys, a corruption of glycyrrhiza.. Liquorice

(Glycyrrhiza glabra) has long been used for both

culinary and medical purposes. Used for flavoring

and sweetening candies and medical remedies,

licorice also has potent effects of its own,

particularly for ulcers and adrenal insufficiencies.

Whole. It is also used for asthmatic coughs, as an

antispasmodic and ulcer remedy, and to cool 'hot'

conditions. The roots are unearthed in the autumn of

the fourth season. It is grown in India, Spain, Iran,

Russia, China & Italy, The herb contains

glycyrrhizin, glycyrrhetinic acid, flavonoids,

asparagines, iso-flavonoids, and chalcones. Licorice

contains the glycoside, glycyrrhizin which has a

similar structure and activity as the adrenal steroids.

Licorice has an anti-inflammatory activity similar to

cortisone and has been found useful for arthritis and

allergies. In addition licorice has been used for mild

Addison’s disease and other adrenal insufficiencies,

such as hypoglycemia. Licorice also acts like the

hormone, ACTH, causing sodium retention,

potassium depletion, and water retention. Excess

consumption of licorice can lead to the classic

symptoms of hypertension, with edema, increased

blood pressure, potassium loss, and muscular

weakness. The Deglycyrrhizinated form is most often

used to avoid the hypertensive side effects of the

glycyrrhetinic acid in whole Licorice, these

importance could be a reason for fund an experiment

due the potentials for producing friable callus which

will be used in a suspension culture or in a

bioreactor as an initial clause[1,3,9].

Material and methods

Shot and steams of Glycyrrhiza glabra  var.

glandulifera were collected from agricultural

researching organization of Iran from seed control &

certification center  and after rinsing with distilled

water disinfecting step  were continued  soaking

shots  in 0.1% HgCl2 for 8 min then in 75% alcohol

for 10 s, followed by three sequential rinse for 1 min

in sterile distilled water, from donor plants  explants

prepare from axillaries buds with 5 ± 1 mm

segments, and used for continues step for callus

purpose, The basal medium used was MS medium,

supplemented with 3% sucrose and solidified with

0.6% agar, They were placed into conical flasks,

each containing 25 ml basal medium with exogenous

hormone. The pH of the medium was adjusted to 5.8

prior to autoclaving at 0.15 MPa 121oC for 15 min.

The cultures were incubated under florescent lights

with 1500 - 2000 lux for 12 h photoperiod at 25 ±

1oC and 80 ± 10 relative humidity.

2.1.Callus induction and subculture:

NAA and 2,4-D as auxins and 6-BA as

cytokinins were added into MS medium to test their

effects on callus formation. The concentration of

phytohormone varied from 0.5 - 2.0 mg/l. Each

experiment contained at least 20 replicates and the
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experiments were repeated three times. Data were

documented up to 5 weeks of culture. Well grown

callus induced from explants were selected to transfer

to MS medium with appropriate hormones for

subculture. Cultures were subcultured to the same

medium every 15 days. After three times of

subculture, the growing states of callus were

compared with together.

Results and discussions

3.1. Callus induction and subculture:

According to table. I the explants  of

Glycyrrhiza glabra  on MS medium free of growth

regulators, no calli were induced  but When 2,4-D

was used into MS medium, all explants formed white

callus and induction rates increased with the increase

of concentration of 2,4-D. It was found that the

addition of high concentration of 6-BA into the MS

medium in combination with 2,4-D had prompt effect

on callus formation, The maximum induction rate

was recorded as 96 % in MS medium with 0.5 mg/l

2,4-D and  2  mg/l  6-BA  with  a  light  compact

structure . However, MS medium with single 6-BA

induced no callus in none of explants, although the

combination of NAA and 6-BA could induce callus

formation in explants, but callus turned brown. As

previous primary experiments indicated that only high

concentration of BA in combination with 2, 4-D or

NAA in medium was relatively more suitable for

subculture, the well grown callus were Selected for

subculture on MS medium with 2.0 mg/l 6-BA in

combination with 0.5 - 2 mg/l 2, 4-D or with 0.5 -

2.0 mg/l NAA to test their growing state. 40 days

later after the callus were subculture on the MS with

6-BA and 2,4-D, they turned from green to white

and became compact, while callus cultured on MS

medium with 6- BA and NAA became loose, and

spongy which was more suitable for continuous

subculture and suspension culture. Therefore, MS

medium supplemented with 0.5 - 2.0 mg/l NAA and

2.0 mg/l 6-BA was used for subsequent experiments.

Through testing, it was found that the MS medium

containing 2 mg/l 6-BA and 0.5 mg/l NAA had the

maximum effect and was decided for subculture and

cell suspension culture[5,11,10].

Table 1: The induction of callus from variable Plant Growth Regulators and interaction of them

No plant growth regulator (mg/l) induction rate (% ) Growing state

----------------------------------------------------

2,4-D NAA 6-BA 

1 0 0 0 0 -

2 0 0 0 0

3 0 0 0 0

4 0.5 0 0 12.2 Hard , compact, pale

5 1.0 0 0 22.6

6 2.0 0 0 40.4

7 0 0.5 0 6.4 loose, spongy

8 0 1.0 0 16.2

9 0 2.0 0 30.3

10 0.5 0 0.5 33.6 compact, hard, granular

11 1.0 0 0.5 28.8

12 2.0 0 0.5 19.8

13 0.5 0 1.0 46.2

14 1.0 0 1.0 24.4

15 2.0 0 1.0 35.2

16 0.5 0 2.0 96.8 light compact

17 1.0 0 2.0 92.6

18 2.0 0 2.0 89.8 

19 0 0.5 0.5 82.8 Loose, spongy, friable

20 0 1.0 0.5 78.6

21 0 2.0 0.5 68.6

22 0 0.5 1.0 82.6 

23 0 1.0 1.0 72.3

24 0 2.0 1.0 68.6

25 0 0.5 2.0 95.4

26 0 1.0 2.0 91.6

27 0 2.0 2.0 87.6

IAA:Indol-3-acetic acid      NAA:1-Naphthalene acid      BA: Benzyladenine

4. Counclusion:

By the base of this experiment due producing a

friable callus for our aim its seems that  explants  of

Glycyrrhiza glabra  on MS medium by the maximum

induction rate was recorded as 96 % in MS medium

with 0.5 mg/l 2,4-D and 2 mg/l 6-BA with a light

compact structure but it’s not a suitable for callus

induction ,using a hormonal dense with 1.0 mg/l

NAA and 2 mg/l 6-BA by 91.6 induction rate with

a Loose, spongy, friable structure its seems that by

increasing the level or the dense of NAA as an

auxins the potential for producing  a friable callus

decreases and this could shows the interaction
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between cytokines and auxins and the importance

kind and role of this hormones’ due producing a

friable Loose, spongy, friable callus for a suspension

culture which use in bioreactors.
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