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ABSTRACT

18B-Glycyrrhetinic acid (188GA) is a pentacyclic triterpenoid drive from the plan's underground rhizomes of
Glycyrrhiza glabra. In the present work, we attempted to isolate pure 188GA from organic solvent extracts of G. glabra
using column chromatography. Phytochemical screening was carried out following several time of solvent extraction
and the extracts containing terpenoids were chosen for separation of 188GA using n-hexane: ethyl acetate (70:30) as
the eluting solvent. The crude isolate was recrystallized using 80-20 mixture of ethanol and water. The isolated
compound reacted positive to Liberman-Burchard test and the structure was confirmed by FT-IR, 1H-NMR, 13C-
NMR and mass spectral studies. The compound exhibited melting temperature range of 290-292°C. It could be
concluded from the study that high purity 183GA could be isolated from the extracts of Glycyrrhiza glabra using the
reported method.
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Introduction

Plants are known to be employed for medicinal their
uses eternally. Across various cultures herbs have
been used for curing or eradicating chronic as well as
acute ailments.! The interest in the herbal medicine has
been revived among the scientific community over the
last two decades owing to the intellectual ability of the
phytoconstituents biosynthesized in the plants through
various pathways. With more than 14,000 identified
structures, triterpenoids represent one of the biggest
classes of specialized plant metabolites.? Two Similar
to terpenes, the terpenoids, also known as isoprenoids,
are a broad and varied family of organic compounds
found in nature that are produced from variable
combinations of five-carbon isoprene units.’
Triterpenes are widely distributed in the plant and
marine animal kingdoms, where they occur either in
the free state, as esters, or as glycosides (saponins).*
The occurrence of triterpenoids in various plants has
been associated to medicinal actions like anti-cancer,
anti-inflammatory,  hepatoprotective,  anti-viral,
antioxidant, analgesic, anxiolytic and antibacterial

among others.> The diverse biological actions
displayed by these triterpenoids makes them among
the most followed secondary metabolites that have
been semi-synthetically or synthetically studied.

18B-Glycyrrhetinic acid (188GA) is a pentacyclic
triterpenoid (Figure 1) gathered from Glycyrrhiza
glabra's (Fabaceae family) roots and rhizomes. Among
the two aglycone is this one.forms of glycyrrhizic acid,
produced by the hydrolysis of the saponin glycoside.®

Figure 1. Chemical structure of 188GA

The pentacyclic triterpenoids, which have a basic
chemical structure with five rings, have been very
interesting because of their pharmacological effects.’
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As a result, 18BGA and its derivatives have various
pharmacological effects and, most important, naturally
occurring compounds. Based on preclinical findings,
I8BGA is recognized as having antiasthmatic,
hepatoprotective,  anticancer,  nephroprotective,
antidiabetic, antileishmanial, antiviral, antibacterial,
antifungal, antipsoriasis, antiosteoporotic,
antiepileptic, antiarrhythmic, neuroprotective, and
anti-inflammatory properties and is also beneficial in
managing cerebral ischemia, pulmonary arterial
hypertension, and antipsychotic-induced
hyperprolactinemia. A review on the pharmacological
potentials of 188GA has been previously published.?
18BGA is found in G. glabra in concentration ranging
from 0.1 to 1.6%.” A previous studies have reported
the isolation of 18BGA from the watery root extractive
nature of G. glabra.'® The solubility of 18BGA is in
organic solvents and hence, we have in this work
reported the isolation of 188GA from various extracts
of the roots of G. glabra.

Material and methods

TLC was performed using precoated silica gel TLC
plates (Merck); 188GA (>98%) was purchased from
Yucca Enterprises; IR spectra was obtained on
Shimadzu FTIR spectrophotometer by using KBr
pellet, NMR and mass spectra study were done on
Bruker spectrophotometer. All solvents utilized had
analytical quality and purchased from Finar
Chemicals, India.

Successive Solvent Extraction

The roots of G. glabra were purchased from local
vendors and authenticated at Department of Plant
Physiology, Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur, Madhya Pradesh wide letter
number MFP HD/PPHY/2033/489 dated 03/01/2024.
The dry roots were powdered using a mechanical
grinder to obtain coarse powder and sieved using #40
sieve to obtain uniform powder. The powdered root
(140 g) was placed in the extractor of soxhlet
extraction apparatus in a paper thimble and was
successively extracted with petroleum ether, ethyl
acetate and ethanol (600 mL each. The aqueous
extraction was carried out using 600 mL distilled
water by cold maceration method. The solvent of each
extraction was evaporated using a rotating vacuum
helps evaporator (Kshitij R& D) and the concentrated
extract was dried on thermostatic water bath to obtain
the dry extracts. The dry extracts were placed in

desiccator to remove any moisture and stored in air
tight containers for further studies.!!

Preliminary screening of secondary metabolites
The various category of secondary metabolites were
screened using qualitative tests reported in literature.!2
Dragendorff ’s test: When 1 mL of Dragendorff's
solution is added to 2 mL of extract, an orange-red
residue forms. This shows that alkaloids are present.
Mayer’s test: One millilitre of extract was mixed with
a few drops of Mayer's solution. When a yellowish or
white powder forms, it means that alkaloids are
present.

Hager’s test: They added a few drops of Hager's
reagent to two millilitres of extract. Being able to see
a yellow residue was thought to mean that alkaloids
were present.

Alkaline reagent test: The extract was mixed with
two to three drops of sodium hydroxide. Flavonoids
were present because the colour changed from a deep
yellow to clear after a few drops of diluted HCL were
added.

Shinoda’s test: One millilitre of extract was mixed
with ten drops of diluted HCL and a piece of
magnesium. If a deep pink colour appeared, it meant
that flavonoids were present.

Ferric chloride test: One millilitre of extract was
mixed with two millilitres of a neutral ferric chloride
solution. The dark blue colour showed that phenolic
compounds and tannins were present.

Lead tetra acetic acid test: When 0.5 mL of the
extract was added to one millilitre of lead tetra acetate
solution, a deposit formed, showing that phenolic
chemicals and tannins were present.

Keller Killiani test: A solution of glacial acetic acid
and 2-3 droplets of ferric chloride, equivalent to 0.5
mL, was combined with 2 mL of extract. A subsequent
addition of 1 mL of concentrated H.SO4 to the test
tube's walls was made. A intense blue hue at the
intersection of two liquids suggested the presence of
cardiac glycosides.

Froth test: Five millilitres of extract were combined
with one drop of NaxCO3 solution in a test vessel.
Immediately following the vigorous movement, it was
permitted to rest for five minutes. The existence of
saponins was verified by the formation of foam.
Horizon test: Two millilitres of trichloroacetic acid
were added to one millilitre of extract. The existence
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of terpenoids was verified by the formation of a red
precipitate.

Salkowski test: The test sample was mixed with
chloroform and concentrated H2SO4 was added along
the sides of a test tube. If a red colour showed up, it
meant that steroids were present.

Thin Layer Chromatography of extracts

All the extracts were observed chromatographically by
thin layer chromatography (TLC) for the presence of
18BGA. The extracts were spotted on pre-coated silica
gel 60F2s4 aluminum sheets along with pure 183GA as
the marker. The separation of components on the TLC
plate was achieved by using petroleum ether: benzene:
ethyl acetate: acetic acid (10:20:7:0.5) as the solvent
system. The plate was visualized by spraying with
anisaldehyde-sulphuric acid under visible light.
Chromatographic separation and purification of
188GA

The petroleum ether and ethanol extracts exhibited the
presence of triterpenoids in the phytochemical
screening and displayed separation of component at
retention factor (Rr) value similar to 188GA. The
isolation of 18BGA from these two extracts was
achieved by column chromatographic procedure. A
glass column of 30mm internal diameter and 450mm
length was used for separation. Silica gel 160-200
mesh was packed in the column using wet packing
method by preparing slurry in the separation solvent
and column bed was prepared upto a length of 250
mm.

The extract was dissolved in the extraction solvent and
acidified by 0.001N HCI solution (pH 3.0) and the
precipitate obtained contained one millilitre of ethyl
acetate, which was then put to the top of the column
bed once it had been dissolved. The chromatographic
separation was accomplished by using a solvent
system consisting of n-hexane and ethyl acetate at a
ratio of 70:30, and the fractions amounting to 10
millilitres each were collected. Following the
monitoring of the fractions by TLC, the fractions that
had the same TLC profile were combined into a single
pool. The pooled fractions were evaporated to obtain
the pure compound. The crude isolate was
recrystallized using 80-20 mixture of ethanol and
water.

Characterization of 188GA

The recrystallized compound was subjected to
Liberman-Burchard test for confirmation of the

triterpenoid skeleton in its structure. The structure was
identified using FTIR, 'HNMR, *CNMR and mass
spectral studies.

Results and Discussion

Extraction and preliminary phytochemical
screening

Using liquids with growing polarity in a method called
stepwise solvent extraction helps get the parts of plants
out one by one based on their polarities.

The use of petroleum ether aids in defatting and
extraction of the lipid components and sterols from the
plant. Previous studies have shown that ethyl acetate,
ethanol and water have been helpful in extracting
alkaloids, phenolics, flavonoids and tannins from the
plant material. The extraction of various metabolites
from the plant powder was obtained in varying yields
(Figure 2).
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Figure 2. Extraction yield in various solvents

The extracts were subjected to qualitative tests for
phytochemical screening to reveal the presence of
sterols in the petroleum ether and ethanol extracts
whereas alkaloids and phenolics responded positively
in all the extracts (Table 1).

Table 1. Results of preliminary phytochemical
screening tests

Inference
Test Name Petroleu | Ethyl | Eth | Wa
m Ether | acetate | anol | ter
Mayers Test + + + +
Dragendorff' s
+ + + +
test
Hagers Test + + + +
Ferric
. + + - +
Chloride Test
Lead tetra
acetic acid | - + - +
Test
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Alakaline
reagent test

Shinoda test - - - -

Salkowski
Test

Froth Test - - - -

Keller Kilani
Test

Horizon Test + - + -

- represents absence of metabolite; +

represents presence of metabolite
Previously Sharma et al have reported the presence of
sterols, alkaloids and phenolics in the root extracts of
G. glabra."
TLC and column chromatography
The marker that was employed to determine the
presence of the substance was pure 18B3GA.of the same
in the extracts. The R value of pure 183GA was
calculated to be 0.65 in the selected solvent system.
The ethyl acetate and water extracts did not yield any
separation in the solvent system whereas the
petroleum ether and ethanol extractions demonstrated
the existence of separated components at Rt value of
0.65, 0.40 and 0.70, suggesting the presence of 183GA
along with other terpenoids in them (Figure 3).

V»
Water Extrct Petroleum Ether Extract Ethyl acetate Extract Ethanol Extract

e

Figure 3. TLC of extracts of G. glabra

A total of 16 fragments were obtained in the petroleum
ether extract whereas 30 fragments were collected
using the ethanol extract. The fragments were
analyzed by TLC for the presence of 18B3GA. For the
purpose of obtaining crude isolate, After combining
and evaporating pieces 8-13 from the petroleum ether
extract and fragments 17-22 from the ethanol extract,
the extraction was completed. As a consequence of
this, a white powder was produced, which was then
recrystallized by using a combination of ethanol and
water in a volumetric ratio of 80:20. Utilizing the
Liberman-Burchard reaction, which led to the
production of a solution that had a dark green colour,

it was determined that the chemical included a
terpenoid skeleton. This was verified by the formation
of the solution. It was determined that the compound
had a melting temperature range of 290-292 degrees
Celsius, which indicated that it was 18BGA."

The structural confirmation of the isolated compound
was achieved using spectral studies. The FT-IR
spectra of the isolated compound revealed stretching
vibrations at wavenumber corresponding to vibration
of hydroxyl group (3500 cm™), and carbonyl (1702.33
cm!). The vibrations of aromatic ring in the finger
print region were not found in the spectra suggesting
the absence of aromatic structure. Olefinic carbon

hydrogen stretching was evident at 1667.53 cm™..
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Figure 4. FT-IR spectra of isolated compound

The CNMR spectra of the isolated compound
revealed 30 distinct chemical shifts for carbon (Figure
5) whereas the '"HNMR spectra presented chemical
shifts for revealed three singlet peaks of methyl at
1.34, 1.63 and 1.84 ppm while doublets occurred at
1.13, 1.36 and 1.39 (Figure 6). The resonating of
carbon at & 78.82, 128.51, 181.15, and 200.51 are
confirmative of the presence of triterpene skeleton
with double bond between C-12 & C-13 and a
hydroxyl group at C-3.
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Figure 5. 3C-NMR spectra of isolated compound
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Figure 6. 'TH-NMR spectra of isolated compound
The mass spectra of the compound exhibited [M+H]
peak at m/z value of 471.1 confirming the molecular
mass of the isolated compound (Figure 7).

]

Figure 7. Mass spectra of isolated compound
Conclusion
The literature has revealed several pharmacological
actions of 18BGA though a very few reports on
chromatographic isolation of the same were found.
Thus in the present research, a feasible column
chromatographic procedure for separation of 188GA
from extracts of the roots of Glycyrrhiza glabra was
envisioned. It could be concluded from the study that
high purity 188GA could be isolated from the extracts
of Glycyrrhiza glabra using the reported method and
purity and structural confirmation was done by TLC,
NMR and Mass spectral study.
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