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ABSTRACT

Glycyrrhiza glabra (family leguminosae), commonly known as licorice, is an herbaceous perennial and has been
used as a flavoring agent in foods and medicinal remedies for thousands of years. Licorice root has been widely
used around the world to treat a cough since ancient times, it contains active compounds, including glycyrrhizin,
Glycyrrhetinic acid, flavonoids, isoflavonoids, chalcones, Glycyrrhizin and Glycyrrhetinic acid are considered to
be the most active components and are potent inhibitors of cortisol metabolism, due to their steroid-like
structures.™ The main types of flavonoid and compare amount between leaf and root significant part of Glycyrrhiza
glabra. L. After drying, grinding, weighing, reflexes, rotary evaporator, wash with (hexane, n-butanol, and ethyl
acetate), identification test, and HPTLC analysis, the result gives that root and leaf are rich in flavonoid (Rutin and
Kaempferol) after comparing the result obtained suggested that root contain RUTIN and KAMPHEROL more
than leaf extract.

KEYWORD: Glycyrrhiza glabra.L, leaf, root, rutin, kaempferol, HPTLC.

1-INTRODUCTION loved licorice root. They used it in tea as a cure-all

Licorice root is the most widely use medicinal herbs
worldwide and is the single most used herb in Chinese
medicine today.™

The word" licorice" refers to the root of a plant called

concoction. Later, the licorice then imported to China
where it becomes a significant important herb in Chinese
medicinal tradition.!

Licorice, which belongs to the Leguminosae family,

Glycyrrhiza glabra. It’s native to Europe and Asia. Plant
classified as a weed in those areas. The early Egyptians

Magnoliopsida class, Glycrrhiza genus Glycyrrhiza
glabra species.”!
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Figure 1: Distribution of Glycyrrhiza glabra. L.
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As it point in figurel, Licorice distributed in
Afghanistan, Albania, Bulgaria, Central European Rus,
Cyprus, East Aegean Is., East European Russia, Greece,
Iran, Iraq, Italy, Kazakhstan, Kirgizstan, Krym,
Lebanon-Syria, Libya, Mongolia, North Caucasus,
Pakistan, Palestine, Romania, Sardegna, Saudi Arabia,
Sicilia, South  European  Russi,  Tadzhikistan,
Transcaucasus,  Turkey,  Turkmenistan,  Ukraine,
Uzbekistan, West Siberia, Xinjiang, Yugoslavia, and
introduced to: Algeria, Austria, Bangladesh, Cape
Provinces, Czechoslovakia, Egypt, France, Hungary,
Maldives, New South Wales, Portugal, South Australia,
Spain, Switzerland, Victoria.l®!

There are three species used as Licorice: Glycyrrhiza
global. Glyc?/rrhiza uralensis Fisch, and Glycyrrhiza
inflates Bat.*
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Figure 2: Glycyrrhizic acid structure.

Licorice root contains a variety of compound, including
triterpenoids, polyphenols, and polysaccharides (starch,
manners, and sucrose). Polyphenol includes phenolic
acid, such as liquiritin, flavones, and flavans; chalcones;
and isoflavonoids such as glabridin.["®°! Also, the bright
yellow color of the root is attributed to the flavonoid
content especially liquiritin and isoliquiritin.'” Plant
gums, resins, and essential oil has been extracted;
however, the root has been cultivated for the principle
active glycoside glycyrrhizin.***? The amount of
glycyrrhizin varies from 7% to 10% or more depending
on growing condition.*¥ Glycyrrhizin, glycyrrhizin acid,
and glycyrrhizinate amount of 10% to 25% of the root
extract.*¥ The ammoniated salt of glycyrrhizin has been
manufactured to specification from licorice extract and
use as a flavoring agent.™ Carbenoxolone, a synthetic
analog of glycyrrhizic acid, has using been used as a
Pharmacological agent in the management of peptic
ulcer,™® Licorice is used for a variety of condition such
as peptic ulcer, eczema, dyspepsia (indigestion, GERD),
upper respiratory infections (cold, cough), weight loss
menopause.™*”]

Three extracts of different polarities of Glycyrrhiza
glabra. L. leaves were characterized and evaluated for
their antioxidant, anti-genotoxic and anti-inflammatory

activity. The main components belong to the polyphenols
family, being flavonoid and dihydro stilbene derivatives.
The extracts had been investigating for their antioxidant,
anti-genotoxic and anti-inflammatory activities, which
are fundamental requirements of efficacious chemo-
preventive agents.™®!

2- Method of work

2.1. Manually

1-Extraction of leaf

Take the leaf of Glycyrrhiza glabra.L and dry it, then

grind it after grinding take 150 gm of glycyrrhiza glabra.

L leaf powder and extract with 80% ethanol the volume

use 350 ml (280 ethanol +70ml distill water) reflex for

3hrs after that make filtration to obtain the extract. Then

put the extract in lottery evaporator to evaporate ethanol.

Crud extract with water add hot water in separation final

and take the lower layer after that we shake the lower

layer with the following

1. Shake with hexane with drowning hexane.

2. Shake with ethyl acetate with drowning the ethyl
acetate.

3. Lower layer shake & with n- butanol.

2-Extraction of root

Take the root of Glycyrrhiza glabra.L and dry it, then

grind it Take 150 mg of Glycyrrhiza glabra.L root

powder and extract with 80% ethanol the volume use

300(240 ml ethanol + 60 ml distill water) reflex for 3hrs

after that make filtration to obtain the extract, then put

the extraction in rotary evaporator in order to evaporate

ethanol. Crud extract with water add hot water in

separation final and take the lower layer after that we

shake the lower layer with the following.

1. Shake with hexane with drowning hexane.

2. Shake with ethyl acetate with drowning the ethyl
acetate.

3. Shake n-butanol with drowning the butanol.

After making separation of a thin layer with hexane,
ethyl acetate and butanol we make the following tests to
identify the contents of each extract.
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Leaf of Glvcyrrhiza glabra L. powder (4 kg)
Extracted by 80% EtOH (reflux 3 times)
Crude extract (805 g)

Resuspend with hot water
Extract by petroleum ether, ethyl acetate. n-butanol gradually
Ethyl acetate fraction (LEF, 380.5 g)

100 g for column chromatography on silica gel

Eluted by CHCl3/MeOH (100:0-0:100)

Main compound (2 g)

CHCl; CHCl:/MeOH CHCl:/MeOH CHCl:/MeOH CHCl:/MeOH
eluted fr. (90:10)eluted fr. (70:30)eluted fr. (50:50)eluted fr. (30:70)eluted fr.
Re-chromatography on Sephadex
LH-20 (100% MeOH)
Fr.1 Fr.2 Fr.3 Fr4

Recrystallized by MeOH

MeOH

eluted

Figure 3: Procedure for extraction of Glycyrrhiza glabra L.[*!

2.2. Working test
Diterpenes

Phenol

Alkaloids

Flavonoids

Saponins (Foam test)
Terpenoid (Salkowski)
Glycoside (Benedict test)

Noam~wDdDE

1-Test for diterpenes

Powdered rosemary leaves (5gm), was extracted with
ethanol by using soxhlet apparatus. Then the extract was
concentrated to 2ml. Through evaporation by using a
rotary evaporator. So the insoluble materials were being
removed by filtration. Distilled water 4ml was adding to
the solution, and the precipitate filter then the
precipitated was treated with ethyl acetate and spotted on
TLC plate and developed by elution with ethyl acetate:
hex(1:4v/v) and. Chloroform: methanol (97:3) then
sprayed with fecl3 solution10%wi/v. The A yellow-green
color of a spot was revealed to indicate the presence of
diterpene.

2-Test for phenol

Alcoholic extract 0.5 ml was treat with treated with 3to
4drops of-ferric chloride appearance of intense green
color indicated the presence of phenols.

3- Test for alkaloids

Alcoholic extract 3.0ml has acidifed with few drops of
hydrochloric acid. Then a few drops of Wagner’s reagent
(that prepared by dissolving of iodine in potassium
iodide) were added. The appearance of reddish brown
precipitate indicates the presence of alkaloids.

4- Test for flavonoids

1-Alcoholic Koh (2-3ml) added to 1ml of methanolic
extract of the plant. The yellow color is detected if
flavonoids compounds are present.

2- Preliminary Tlc test for flavonoids Defatte methanolic
extract 10ml concentrated under reduced pressure to
about 3ml, and then 2ml of distilled water were added
and partitioned with 20ml of ethyl acetate. Small amount
of ethyl acetate layer was applied to investigate the
flavonoids and separated on TLC plate coated with silica
gel after development with chloroform 100-chloroform-
ethyl acetate (60:40) and chloroform-methanol (96:4),
the TLC plate was dried then the yellow spot revealed
after spraying with aluminum chloride reagents (1gAICI3
+100ml95% ethanol) and yellow/orange fluorescent
spots were revealed under UV light at 366nm.

5-Test for saponins

Methanolic extract of the leaves 1ml was mixed with
distilled water 5ml in the test tube and then shaken
vigorously until persistent foam observed at least 1cm in
height.

6- Test for terpenoids

(Salkowski test) Alcoholic extract of plant 5ml was
mixed with chloroform 2ml and carefully added
concentrated sulphuric acid 3ml a reddish brown color of
an interface is formed to indicate the terpenoids.

7-Test for glycosides (Benedict’s test)

Benedict’s reagent 5 ml was added to the test tube to the
methanolic extract (1ml), and then blend was heated in
boiling water bath for 10 minutes. The green precipitate
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appearance is a indication of the presence the reducing
sugar.

Test for Flavonoid

The working layer after shaking with first hexane second
with ethyl acetate third butanol The solution left who
testing by ammonia and we find an intense color of
yellow pigment which means the soluble flavonoid. The
left part of Glycoside extracted boiling with five % HCL
for 2hrs the set the free flavonoid.

2.3. HPTLC Analysis

After all these identification tests have been done, make
HPTLC analysis of a separated mixture of the
component of root and leaf and identify the individual,
ingredient of the mix. HPTLC had a similar approach
and employed the same physical principle of TLC
(adsorption chromatography, the mobile phase flows
through because of capillary action. Ingredient move
according to their affinity towered adsorbent. Ingredient
with more affinity towered the stationary phase will
travels slower. The component with lesser affinity to
stationary phase will go faster. Thus the elements
separated on a chromatographic plate.*

The chromatographic condition
A- The mobile phase: will use is (acetic acid: formic
acid: ethyl acetate: water) (2:2:30:4).

B-Stationary phase: HPT LC plates silica gel 60 F254
(Merck), 10 x 10cm or 20 x 10cm.

C-Sample application: 2uL test solution and 5uL
standard is applied as 8mm bands, min, 2mm apart, 8mm
from a lower edge of a plate.

3-RESULT AND DISCUSSION
3.1. Result

D- Development: 20x20 ¢cm or 20 x10 cm Twin Trough
Chamber, saturated for 20 min (filter paper), 5mL
(respective 10mL) development solvent per trough,
development distance 70mm from lower edge of plate.

The plate dried with a hairdryer (cold air) for 5min.

These apparatus uses to complete the HPLC analysis.
1-Semi-auto / Sample Applicator: (Camag Linomat 5):
For spot / line application, spray on technique, four
modes of applications---Quantitative analysis, micro-
preparative, in-situ and superimpose 10-method storage,
stand-alone or PC control.

2-TLC Scanner & Data evaluation

Computer controlled Scanner / Densitometer for
automatic spectrum scanning for identification and purity
check.

3- Automatic Developing Chamber
Control (Camag ADC -2).

with  Humidity

Automatic Developing Chamber for fully automatic
development of TLC/HPTLC plates 20 x 10 cm and 10 x
10 cm (glass, plastic, aluminum).

4-Photodocumentation under GLP-(Camag Visualiser)
12 bit, high-resolution industrial camera (4096 grey level

resolution. Image of the highest quality A fixed focus for
total reproducibility.”!

Table 1: Glycyrrhiza glabra root In this table shows the effect of identification tests (phenol, diterpene,
flavonoids, saponin, terpenoid, glycoside, alkaloids), that made for rotary root, root, root extract, n-butanol,

ethyl acetate, hexane as shown below.

Part Phenol Flavonoid Diterpin | Saponin | Terpenoid | Glycoside | Alkaloides
Rotary root | Positive Positive Positive | Positive | Positive Positive Positive
root Negative | Positive Positive | Negative | Positive Negative | Positive
n-Butanol Positive Positive Positive | Positive | Negative Positive Negative
Ethyl acetat | Negative | Positive Positive | Negative | Positive Negative | Positive
hexan Negative | Positive Positive | Negative | Positive Positive Negative

Table 2: Glycyrrhiza glabra leaf In this table shows the result of identification tests (phenol, diterpene,
flavonoids, saponin, terpenoid, glycoside, alkaloids), that made for rotary leaf, leaf, leaf extract, n-butanol, ethyl

acetate, hexane as shown below.

Part Phenol Flavonoid diterpin | Saponin | terpenoid | glycoside | Alkaloides
Rotary leaf | Positive Negative Positive | Positive | Positive Positive | Positive
Leaf Positive Positive Positive | Positive | Negative | Positive | Positive
n-Butanol Negative | Positive Negative | Negative | Negative | Positive | Positive
Ethyl acetat | Positive Negative Positive | Negative | Positive Negative | Positive
hexan Negative | Negative Positive | Negative | Positive Negative | Positive

As a result, obtained from HPTLC analysis of
Glycyrrhiza glabra.L leaf and root extract that shows the

most type of flavonoid in leaf and root is Rutin and
kaempferol in two wavelengths 254 and 366.

WWW.ejpmr.com

76




Zaid et al. European Journal of Pharmaceutical and Medical Research

Wavelengths 254

| Track 1, ID: Standard1

||| A\ |

L T I 23 23 = ! T Lz

T T 173 =
Start  Start Max Max Max End End Area
Peak RfT Height Rf Height o Rf Height Area %o Assigned substance
1 0.0 02 003 1260 1349 003 103 17537 10.14 unknown *
2 014 133 019 6881 7368 022 471 138682 3019 unknown *
3 022 485 023 543 582 024 361 616.5 356 unknown *
4 024 364 026 656 7.02 0.29 51 1055.5 6.10 unknown *
Track 4, |D: Standard1
B il
pd 2l
) oy
& 13
L i
3
4 e
J S——_ Rt .
LT 1]
[T 1 [27] [1]] B3 [19) 7]
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf Height  Area % Assigned substance
1 0.59 00 082 101 1295 085 0.0 2130 1175 unknown *
2 078 13 083 677 48705 026 02 15994 8825 unknown *
| Track 10, ID: laef extraction
. e I* )
- - Tml &
- g ‘
- a4 {
LT L1 = T %] o T “ res = w
Start Start Max  Max Max End End
Peak Rf Height Rf Height % Rf  Height  Area % Assigned substance
1 0.01 103 001 373 3535 002 2330 23572 1556 root extract
2 002 2381 003 3585 3994 005 1150 30688 2620 unknown *
3 005 1152 008 1238 1379 016 408 FO534 3031 unknown *
4 023 423 D24 435 484 026 26.6 201.3 529 unknown *
5 030 219 033 383 426 038 10.8 1412.3 032 unknown *
6 03% 102 042 162 181 048 19 6527 4.31 unknown *
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| Track 15, ID: root extraction

=,

iy

L LI LD ] L
[ 1. rig 2] v = “ T 253 T T T
Start Stat Max Max Max End  End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 00 02 002 485 212 003 354 534.1 085 unknown *
2 003 358 010 163 499 011 837 39144 621 unknown *
3 011 889 013 1382 H93 014 936 23856 380 unknown *
4 014 G40 016 2033 873 047 18441 3077 483 unknown *
5 017 1906 018 2070 889 018 1518 208408 474 unknown *
6 020 1562 021 5408 2322 024 2165 118629 18482 unknown *
7024 2202 026 4221 1812 030 760 as11.2 1393 unknown *
& 030 761 033 1100 472 035 793 32823 A2 unknown *
9 035 799 040 2754 1183 050 0.3 140897 2378 unknown *
10 070 01 072 120 081 074 02 190.5 0.30 unknown *
1 075 02 084 2546 1083 039 7.0 100546 1738 unknown *

Figure 4: in this figure, we use
glabella (in Wavelengths 254).

Wavelengths 366

| Track 1, ID: Standardt

standers ROUTINE and KAMPHROL root and leaf extract of glycyrrhiza

m | L’ﬁ x\* ) | hﬂ
h L/ ’HH"\ i e J
s — lJJ T 1]
[ i TiF 2] i L E TH [2:] ] T 17—
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height  Area % Assigned subsfance
1001 01 003 1359 1236 007 125 19391 89 unknown *
2 014 130 019 7600 6900 022 7172 168584 7740 unknown *
3022 737 023 8§27 842 04 60% 128E R unknown *
4 024 613 026 115 1013 029 31 1747 782 unknown *
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Track 4, 1D: Standard1

30 iy
& 508
o i |'|
|
1 |
\ F | . I
N J \
[17] 17 [T 23 ak o “ i [%3) [T ia (] 1
Sl Sal Max Mix M End  End fuea
Peak RI Height R Heghi % R Heght  Ama % Basigrwd subsiance
1 0T 04 Q&Y B34 10000 0BT 18 20976 10000 UnknowR *

= s
= 0]
2 e

(25 (L >3 (23 113 RE] i 2 (% ¥ 2]
Start  Start  Max = Max Max  End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 001 115 001 1969 2473 0.02 1363 1589.4  13.23 unknown *
2 002 1434 003 2288 2874 004 895 20543 17.00 unknown *
3 004 B96 006 1568 1970 007 1502 22438 18587 unknown *
4 DO7 1505 008 1553 1951 016 240 47521 3832 unknown *
5 017 232 D18 247 310 021 128 516.1 427 unknown *
6 021 130 024 202 253 027 114 605.9 501 unknown *
7 D40 97 042 133 167 044 6.2 313.8 260 unknown *

I Track 15, ID: root extraction

iF o1 i

L
AN il L

H

£
BBy osbe b

- M
18 S A S A S A A
TS T T T 23 TIE o TIE 3 =% =
Start  Start Max Max Max End End Area
Peak Rf  Height Rf  Height % Rf___ Height Area Ya Assigned substance
1 0.01 0.7 0.02 435 1.80 0.03 0.7 520.6 0y2 unknown *
2 0.03 30.9 0.07 100.9 375 0.08 92.4 1896.5 2.59 unknown *
3 0.08 Q3.2 0.10 1887 T7.01 .11 106.9 321258 4.38 unknown *
4 011 1102 0.13 186.3 7.208 .15 100.5 34330 468 unknown *
5 0.1% 10068 045 2805 1042 0.1 TaT 6718.0 916 unknown *
=3 0.21 79.4 D26 74568 2774 0.1 57.0 206399 2815 unknown *
T 0.31 571 0.33 803 3.32 0.35 T4.8 23229 3T unknown *
2 0.35 T4.9 0.36 787 2.92 0.38 63.5 1272.6 1.74 unknown *
9 0.38 G8.6 0.40 169.3 6.20 0.41 163.9 29471 4.02 unknown *
10 0.41 1640 044 4973 15.50 049 28.0 12817.7 1748 unknown *
11 0.55 0.1 0.58 19.2 0.71 0.61 53 464.5 0.63 unknown *
12 0.65 7.3 072 5.7 3.50 0.74 59.0 32055 437 unknown *
13 0.75 G8.6 083 2603 Q.67 0.89 50 13874.0 18.92 unknown *

Figure 5: in this figure, we use standers ROUTINE and KAMPHROL root and leaf extract of glycyrrhiza
glabella (in Wavelengths 366).
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Appendix Test 4: Pheno.
Test 1: Saponin Wy

Leaf Phenol Rotary Root Phenol

Rotary Root Leaf Saponin
Test 5: Benedict Test

Test 2: Flavonoid

Rotary Root

Test 3: Terpenoid

Root Terpenoid

Leaf Terpenoid

S P < —
Leaf Alkalod Root Alkaloid
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Test 7: Diterpene

Diterpene Root

Apparatus Used to Complete HPTLC

Linomat 5. CAMAG

TLC Visualizer 2 CAMAG

Automatic developing chamber ASDC 2 CAMAG

3.2 DISCUSSION

Depend on the test for identification for Glycyrrhiza
glabra root and leaf that Based the HPTLC analysis
result for flavonoid for leaf and root that show rotary leaf
& ethyl acetate contain rutin5.16%, 21.33% respectively
and apigenin 49.38% and 55.91% respectively; n-butanol
contain  rutin11.89% kaempferol 11.32% hexane
comprise kaempferol 27.79%.

While leaf extras not contain one of flavonoid in this
wavelengths 254.

while rotary root contain kaempferol 17.87% ethyl
acetate, root extract contain rutin 7.33%,4.74% &
kaempferol 23.63%,17.38% respectively hexane contain
rutin 6.26% & n-butanol root not contain any flavonoid
in this wavelengths 254. in 366 wavelengths for leaf
show rotary leaf contain rutin 5.69%, contain apigenin
43.38%, ethyl acetate contain rutin 3.13% and quercetin
38.84% n-butanol contain rutin 14.08% kaempferol
5.93%, hexane contain apigenin 51.66%, but leaf
extract contains rutin only 4.27%. while rotary root
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contain 10.46% kaempferol 16.67% ethyl acetate, root
rutin 8.96% & kaempferol 22.55, n-butanol contain rutin

13.66% & kaempferol 1.93%, hexane

contain rutin

8.12%, root extract rutin 9.16% & kaempferol 18.92%.

After comparison between area % of leaf and root and
depending on the RF max of stander, rutin, kaempferol,
apigenin, quercetin, and luteolin that shows the root rich
in rutin kaempferol more than leaf and leaf contain
quercetin and apigenin not found in the root this result in
plan native in Irag in two wavelengths use 254 and 366.

While in comparison with another plant native in chine
show leaf more flavonoid than root and give another type
of flavonoid this is pinocembrin, and liquiritin also have
amount differ leaf rich with pinocembrin while rooting
of Glycyrrhiza glabra rich with ligiritin.

Thus different in two results as different in environment
condition as soil season in which plant native and

collecting.
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