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The present investigation was aimed at the production of medicinally important glycyrrhetinic acid from
callus and cell suspension culture of Glycyrrhiza glabra using various phytohormones. Supplementation
of MS medium with various combinations and concentrations of phytohormones enhanced biomass
production as well as glycyrrhetinic acid level in stem, leaf and root derived calli and cell suspension

culture of G. glabra.

Among the secondary plant metabolites, glycosides
play a very important and dominating role as a source of
medicinal agents and hence are one of the most exten-
sively investigated classes of compounds. Extensively
explored G. glabra is used as an expectorant, antitus-
sive, antiinflammatory and antiallergic agent's. Revers®8
and Landerlan® reported antiulcerative property which is
due to B-glycyrrhetinic acid and its glycoside, glycyrrhizin.
These two compounds have also been found effective in
rheumatoid arthritis, hepatitis and in Addison's disease'®1".
The antimicrobial activity of G. glabra is due to the pres-
ence of a flavone, licoflavone, which has been found ef-
fective in preventing cytotoxicity against E. coli'?'«,
Hatano et al.'® isolated an antiHIV phenolic constituent,
licopyranocoumarin from roots and stolons of Glycyrrhiza
spp.

In the recent past, static and suspension cultures of
this plant have been examined for biomass production,

however, not much work has been reported on the regu-

latory aspect of glycyrrhetinic acid production. Therefore,
in this investigation attempts have been made to study
the effects of phytohormones, naphthalene acetic acid
(NAA), indole-3-acetic acid (IAA), 2,4-dichlorophenoxy
acetic acid (2,4-D) and benzyl amino purine (BAP) on
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the glycyrrhetinic acid production in callus and cell sus-
pension culture o G. glabra.

MATERIALS AND METHODS

Murashige and Skoog's medium'¢ was used for the
present studies. Various manipulations in MS medium
were made using different combinations and concentra-
tion of 1AA, NAA, 2,4-D and BAP and the media were
sterilized (120°, 15 Ib/sq. in. for 30 min).

After proper surface sterilization nearly 5 mm long
stem, leaf and root explants of G. glabra were transferred
separately on to culture slants and culture tubes were
stored in dark for one week to initiate callus proliferation,
after which the culture tubes were exposed to fluores-
centlight (1600-2000 Lux, 16 h) at 26+1°. After five weeks
the calli were withdrawn from culture tubes and growth
index [(final dry wt.-initial dry wt.)/initial dry wt.] deter-
mined. The callus mass was dried at 60° for 48 h and the
dried mass so obtained was estimated for glycyrrhetinic
acid content.

About 4 m old stem derived callus (grown on MS
medium containing 2 mg/l each of NAA and BAP), leaf
derived callus (grown on MS medium containing 2 mg/|
of NAA and 2.5 mg/l BAP) and root derived callus (grown
on MS medium containing 0.5 mg/l of lAA, 0.5 mg/l of
2,4-D and 0.1 mg/l of BAP) were used for establishing
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suspension cultures as these media produced the callus
of fairly good friability with a better growth index. Sus-
pension cultures were initiated by transfer of these fri-
able calli (about 2.0 g) to Erlenmeyer flasks (250 mli)
each containing about 50 m! of medium without agar.
These flasks were then shaken on incubator cum shaker
at 100-110 rpm at 25+2° temperature. After 7 d the cells
were filtered through sieve (No. 250) and transferred to
new flask containing fresh medium. After 7 d the same
procedure was repeated but taking only % th of cells as
the inoculum. After 4-5 transfer at an interval of 7 d each,
the cultures contain only suspension culture of single
cells along with some cell aggregates. These suspen-
sion cultures were used for subculturing by transferring
about 10 m! of suspension using sterile pipette. Subse-
quently the cell growth (cell dry weight/100 ml of culture
medium) after 1%, 2" and 3 week of incubation were
taken and the effect of different phytohormones in

various combinations and concentrations were studied
on cell biomass and glycyrrhetinic acid production.

Estimation of glycyrrhetinic acid (GA):

Several methods for the estimation of glycyrrhetinic
acid in plants have been reported. Killacky and Turner'’
determined GA content in Glycyrrhiza by HPLC. Many
methods of GA estimation include gravimetric'®, color-
imetry'®, polarography?, paper chromatography?', TLC?,
GLC? and TLC densitometer®. The procedure for GA es-
timation prescribed in British Pharmacopoeia® was fol-
lowed in the present investigations. Briefly, the estima-
tion procedure involved hydrolysis of one gram callus
powder with 1M HCI and 1,4-dioxan for 2 h. After filtering,
the filter was dried at 105° and extracted with chloroform.
The chloroform extract was evaporated to dryness and
the residue was dissolved in 10 ml of mixture containing
equal volumes of chloroform and methanol. Measured

TABLE 1: EFFECT OF GROWTH HORMONES ON GI* AND GA** IN CALLUS CULTURE OF G. GLABRA

S. Growth STEM LEAF - ROOT
No hormones
' (mg/1) Gl+SD* %GASD** GI+SD %GAxSD Gl+SD °%GA=SD
2,4-D:BAP _
1 1:0.1 4.1210.12 1.08£0.06 4.8410.12 1.12+0.05 3.46£0.12 2.34:0.07
2 2:0.1 5.62+0.13 - 1.86+0.04 5.96+0.14 1.64+0.04 4.3820.11 0.92+0.06
3 3:0.1 5.18+0.13 1.22:0.07 3.68+0.11 0.98:+0.03 3.52x0.10 2.66+0.07
4 4:0.1 4.2210.14 0.9410.05 3.22:+0.10 0.92:+0.04 3.90£0.12 2.52+0.05
5 2:0.2 3.68+0.16 0.9010.05 4.62+0.14 1.22+0.04 3.48:0.14 3.22+0.06
6 2:0.3 3.86+0.15 0.88x0.05 3.46+0.13 1.12+0.05 3.04£0.14 3.10+0.05
NAA:BAP
7 2:1.0 3.86:0.11 1.66+0.05 4.48+0.10 1.52+0.04 3.02£0.12 2.32:0.04
8 2:1.5 4.3210.10 1.98+0.04 | 5.92:0.12 1.82+0.05 3.42£0.10 2.60£0.05
9 2:2.0 5.86+0.12 2.14:0.06 6.2210.13 1.9610.04 3.11£0.13 2.96x0.07
10 225 5.12+0.13 2.02:0.05 6.1210.16 2.04+0.05 2.98+0.10 2.50+0.05
1 1:1.0 3.66+0.14 1.5210.04 3.98+0.13 1.46+0.07 2.88+0.13 1.90+0.04
12 1:2.0 . 3.92:0.12 1.6410.05 4.32:0.12 1.4210.06 3.0820.12 1.88+0.06
I1AA:2,4-D:BAP ’
13 1.0:1.0:0.1 4.50+0.13 1.1820.03 5.02:0.11 1.12:0.04 3.20+0.12 3.02:+0.06
14 0.5:0.5:0.1 ’5.03+0.11 1.6220.05 5.3320.12 1.48:0.03 3.9620.12 3.90+0.08
15 0.5:1.0:0.1 4.68+0.14 1.40£0.04 4.92+0.11 1.23+0.04 3.83£0.12 3.12:0.04
16 0.5:2.0:0.1 4.00+0.12 1.10£0.05 4.60+0.13 1.02+0.03 3.63+0.11 2.98:0.06
17 control 1.84+0.08 0.56+0.04 1.78+0.11 0.48+0.02 —_ -

Culture age is 5 w. *Represents growth index as calculated using the formula, final day weight - initial dry weight/initial
drug weight and ** represents glycyrrhetinic acid (GA) content.
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2 TABLE 2: EFFECT OF GROWTH HORMONES ON GROWTH AND GA** IN SUSPENSION CULTURE OF G. GLABRA

Us

S. Growth STEM LEAF ROOT
No hormones
(mg/1) GlzSD* %GAxSD** GltSO %GAxSD GltSD %GA+SD
2,4-D:BAP
1 1:0.1 0.26+0.02 1.68+0.04 0.18+0.02 1.54+0.01 0.28+0.04 0.64+0.01
2 2:0.1 0.30£0.02 1.82+0.05 6.24¢0.02 1.72+0.01 0.30+0.02 2.85+0.02
3 3:0.1 0.38+0.02 1.96+0.03 0.30+0.03 1.85+0.02 0.33+0.04 2.75+0.01
4 4:0.1 0.35+0.03 1.85+0.02 0.21+0.03 1.55+0.01 0.26+0.04 2.53+0.01
NAA:BAP
5 1:0.1 0.34x0.03 2.08+0.02 0.19+0.03 1.66+0.01 0.34+0.03 2.18+0.04
6 3:0.1 0.48+0.04 2.12:0.02 0.30+0.04 1.82+0.01 0.4210.04 2.42+0.04
7 5:0.1 0.53+0.03 2.20+0.03 0.42+0.04 1.94+0.01 0.58+0.03 3.16+0.04
8 7:0.1 0.42+0.04 2.02+0.03 0.25+0.03 1.74+0.01 0.51+0.03 2.28+0.03
NAA:2,4D:BAP
9 1.0:2.0:0.1 0.22+0.03 1.60+0.02 0.16+0.02 1.58+0.01 0.38+0.01 2.55+0.01
10 | 2.0:2.0:0.1 0.28+0.02 1.71+0.03 0.20+0.02 1.80+0.01 0.46x0.02 2.78+0.02
11 3.0:2.0:0.1 0.32+0.02 1.84+0.03 0.28+0.03 1.72+0.02 0.52+0.01 3.03+0.02
12 4.0:2.1:01 0.30+0.02 1.72+0.02 0.19+0.02 1.64+0.01 0.47+0.01 2.41+0.01

Culture age is 3 w. *Represents cell dry weight (gl 100 ml of culture medium) and ** glycyrrhetinic acid (GA) content

quantity of this solution was applied on to chromatoplates
of silica gel G and placed in TLC chamber containing
ethy! acetate, ammonia (1 M) and absolute ethanol
{60:27:13). The developed plates were dried and exam-
ined in UV light, the area corresponding to glycyrrhetinic
acid was scrapped off, treated with 10 ml of absolute
ethanol and filtered through sintered glass filter. The GA
content was determined spectrophotometrically by meas-
uring absorbance at 250 nm.

RESULTS AND DISCUSSION

- Various combinations of phytohormones in all used
concentrations favored the callus growth in stem, leaf
and root segments of G. glabra as compared to phyto-
hormone free (control) medium. In stem and leaf seg-
ments the best growth, however, was obtained with the
medium containing 2 mg/l each of NAA and BAP that
exhibited maximum Gl of 5.86 (control: 1.84) in stem
and 6.22 (controf: 1.78) in leaf derived callus. In case of
root segment, the highest Gl of 4.38 was obtained with
the medium containing 2 mg/l of 2,4-D and 0.1 mg/ of
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BAP while phytohormone free MS medium could not in-
duce callusing even in five weeks time.

Enhanced production of glycyrrhetinic acid was ex-
hibited when the MS medium was supplemented with
various combinations of phytohormones. In stem derived
callus the best result however, was obtained with me-
dium containing 2 mg/l each of NAA and BAP which pro-
duced maximum GA of 2.14% w/w (control 0.56 w/w). In
leaf derived callus maximum amount of GA 2.04% w/w
(control 0.48% w/w) was obtained with medium contain-
ing 2 mg/l of NAA and 2.5 mg/l of BAP while in case of
root derived callus maximum GA of 3.90% w/w was ob-

_ tained with the medium containing 0.5 mg/l of IAA, 0.5

mg/l of 2,4-D and 0.1 mg/l of BAP.

Observations indicate that various combinations of
phytohormones enhance cell growth (cell dry weight/100
ml of cuiture medium) and glycyrrhetinic acid content in
stem, leaf and root derived suspension culture of G. gla-
bra. However, it was 5 mg/l of NAA in combination with
0.1 mg/l of BAP that exhibited the best results as the
cell growth and glycyrrhetinic acid production was
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maximum as compared to other used concentrations of 4. iagﬁh' T. and Shibata, S., Tetrahedron, 1975, 312,
- 461.

phytohormones. The comt.nnatlon of NAA. and BAP 5. Kobayashi, M., Noguchi, H. and Sankawa, D.,, Chem.
(5.0:0.1 mg/l) produced maximum cell dry weight 0.53 g/ Pharm. Bull. 1985, 33, 3811.

100 ml with stem, 0.42 g/100 ml with leaf and 0.58 g/100 6. . Revers, EE., Med.Tijdscher Geneesk, 1946, 90, 135.
ml with root derived suspension culture. The same com- 7. Revers, F.E., Med.Tijdscher Geneesk, 1948, 92, 2968.
bination produced maximum glycyrrhetinic acid 2.20% 8.  Revers, FE., Med.Tijdscher Geneesk, 1948, 92, 3567.
wiw stem, 1.94% w/w with leaf and 3.16% w/iw with root - ';gr;ger'an. S.A., British Patent, 1, 447, 162, 25 Aug.
d-erived suspension culture of G. glabra in three weeks 10.  Wagner, H., Hikino, H. and Farnsworth, N.R., Economic
time. and Med. Plants Research, 1985, 1, 55.

The demand for G. glabra and its important bioactive 1. s?r/taihéé Q'H Fggg" H. and Tabata, M., Plant Cell Re-
constituents glycyrrhizin and glycyrrhetinic acid is in- 45 Eyi W Gota, K. andTabata, M., Chem. Pharm. Bull.,
creasing because of its high therapeutic value but due to 1988, 36, 4174
non-conducive climatic conditions the drug does not grow 13. Sabaih, M., Mansouri, S., Ramezoman, M. and Gholam,
well. Keeping this in mind, biotechnological approach was H.A., Int. J. Crude Drug Res., 1987, 25, 72.
adopted for the production of medicinally important 14. :ﬂuiﬁ-ﬁehsan‘;glég.l\gé,z'l'eglgepalln,H.and Mitscher, L.A.,

) . . u . .y » N .

glycyrrhetinic acid fr9m the‘ callus and cell suspension 15. Hatano, T. Yashuhara,T., Kukuda,T., Noro, T, and Okuda,
culture of G. glabrausing various phytohormones. Present T., Chem. Pharm. Bull., 1989, 37, 3005.
investigations reveal that MS medium containing differ- 16. Murashige, T. and Skoog, F, Physiol. Plant., 1962, 15,
ent combinations and concentrations of phytohormones - 473 )
favors the growth and glycyrrhetinic acid production in 17. fg?gkéggfgs M.S.F. and Turner, .., Planta Medica.,
the callus and cell suspension culture derived from stem, 18. Dox, A.W.and Plaisahse, G.P, J.Amer. Soc., 1961, 38,
leaf and root explants of G. glabra. 2156.
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