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Evaluation and optimization of Identification Method for
Licorice by HPTLC fingerprint

1. Evaluation of existing methods and goal of the analysis:

Goals: Develop a fingerprint for the analysis of Licorice root (definition USP: Glycyrrhiza
glabra or G. uralensis root). Establish whether both species can be distinguished from
each other. Use glycyrrhizic acid ammonia salt (ammonium glycyrrizate) as a standard.

2. Methods from literature, paper review:
Methods from literature, paper review:

Literature Scope Mobile phase /
(see appendix) Stationary phase
USP PF Analysis/detection of Butyl alcohol, water, acetic |1~/
glycyrrhizic acid acid 7:2:1 \ *\\\ /
/ Silica gel (conventional) )
Ph.Eur.4 Analysis/detection of concentrated ammonia, /Q 2.
glycyrrhetic acid after | water, alcohol, ethyl acetaté\\\
hydrolysis of 1:9:25:65 /
glycyrrhizic acid / Silica gel (conventloh\éik\\ D)
Indian Herbal Analysis/detection of Toluene, ethyl acetate, L 03
Pharmacopoeia | glycyrrhetic acid after | acetic acid 12.5.7.5.0.’5\\“\
hydrolysis of / Silica gel (convenﬂ&nhl}
glycyrrhizic acid (N
Wagner TLC Separation of Chloroform, etham \N@Ier, 4
Atlas saponins ammonia 60:3%(132%7;/
/ Silica gel (conVQM al)
Analysis/detection of As Ph. Eum ‘ 0\ 2
: : \
glycyrrhetic acid N
Flavonoids Ethyl acetat: \e@etlc acid, --
formic’ac i/a a\@
100:11: W
Slllca(gel ventional)
Chinese Ph. Flavonoids Ethyl a étgte acetic acid, -- (no
formic- I\td« water 15:1:1:2 | possibility of
)\Sé@mm'ﬂed plates plate
containing NaOH coating)
Adaptation of Flavonoids El,'hyl acetate, acetic acid, 5
Chinese Ph. /| formic acid, water 15:1:1:2
I~ QHPLTC silica gel
C \\\ )
(N
N \\\\’\\ \\/
\\\,,,7,//
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3. Material

Samples available:
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Sample Name Source Authentication | Notes

Licorice Root powder Phytolab, 2701303 Yes N Sample

(G.glabra) \\\ / distributed to
\ _ all

collaborating
labs

Glycyrrhiza uralensis China Nikyang Ltd | | Yes' Herbarium
Fisch. OO )
Glycyrrhiza glabra China Nikyang Ltd es Herbarium
Commercial Licorice China Nikyang L/fd\ f)\lo Market China
Slices 2 mm x 3-4 cm (G. v1
glabra ?) )
Glycyrrhiza glabra Root | Received fr HQ{\ Yes

AUIZ 08/03 (&
Glycyrrhiza uralensis Recelved fr \A Yes
Root TCM Collection No | 10/03"; | ¢\

435 (D)
Glycyrrhiza glabra Root Botanfcakgi@sons Yes

AUIZ AVIZ
Glycyrrhiza glabra Root VitaPlant, VIP'GG-1 ? South Hungary
Glycyrrhiza glabra Root VitaPlant, VIP'GG-2 ? South Hungary
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-3a | ? Italy
Glycyrrhiza glabra Root/ : |'VitaPlant, VIP'GG-3b | ? Italy
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-4a | ? South ltaly
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-4b | ? South lItaly
Glycyrrhiza glabra Root /| VitaPlant, VIP'GG-4¢c | ? South Italy
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-5 ? Hungary
Glycyrrhiza glabra Root- | VitaPlant, VIP'GG-6 | ? South ltaly
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-11 | ?
Glycyrrhiza glabra Root ) | VitaPlant, VIP'GG-12 | ? Russia
Glycyrrhiza glabracRoot | VitaPlant, VIP'GG-13 | ? Ukraine
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-14 | ?
Glycyrrhiza glabraRoot | VitaPlant, VIP'GG-15 | ?
Glycyrrhiza glabra Root | VitaPlant, VIP'GG-16 | ?

Standards (marker compounds) available:

Name Source

Ammonium glycyrrhizate (=glycyrrhizic acid)

Roth, lot 23236047

Adulterants available:
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Since no adulterants for Licorice root are known and reported to in the literature, no
other plant was included in this trial. Two Licorice species (

uralensis) are included.
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Processed materials available:
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. glabra and G.

Name Source
Licorice root capsules, Received from INA Ro"otip@v&er (no extract)
450 mg 07/03 ~ )

DGL Licorice extract
Lozenge 400 mg

Received from INA
07/03

De-glycyrrhinated extract
N

Licorice + herbal blended

Received from INA |
SN

,\Q@m}entration unknown
O )

extract (liquid) 07/03 Nz
Plates NANNNN
TLC plate Size Source " | Batch
Glass plates TLC Si60 | 20x20 cm | Merck '/ - |,
F254 ()
Glass plates HPTLC Si 60 | 10x10 cm

F254

AN
TN

Glass plates HPTLC Si 60

20x10 cm Méﬁ\gk /

F254 ~
NN

Instruments and software a \
Instrument Manhufacturer
Automatic TLC Sampler 4 | CAMAG -
DigiStore CAMAG -/

TTC 20x20 cm CAMAG

TTC 20x10 cm /| CAMAG

TTC 10x10 cm | CAMAG

TLC Plate Heater Il \MAG
Immersion Device Il ~CAMAG

Mill KB5/10 ( IKA

Centrifuge EBA21 /| Hettich
Ultrasonic Bath (| Telsonic TPC25

Balance 0 ) [‘Mettler-Toledo
(¢ AN
Software - ) Manufacturer
WInCATS . CAMAG
~_

4. Optimization of the method

4.1 Mobile phase
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F030¢25_ 02

\% re 2: Ph.Eur.4

Figure 1: USP g)
Developing distance/time: 10cm/3t \s eveloping distance/time: 15cm/1h h20

Figure 3: Indian Herbal Ph. Figure 4: Wagner (saponins)
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/

Glycyrrhetic acid
Isoliquiritigenin
G.glabra
//s ) /o~
/

Liquiritigenin

-
)/
/

y

Glycyrrizate NH3

%

Figure 5: Modification of Cl }regé Ph.
Developing distance/tim/e'/ﬁ min (other standards were included for testing
o /

purpose). \\k
h

le ase and stationary phase was made according to the

The choice of the mobﬁ\e\&

following criteria:
) (&\i F\\\J\ :

- Generating a fingerprint (sequence of colored zones): USP, Wagner, and Chinese Ph.

methods provide clga\r\ﬁ?]gerprints.

- Ability to detect glycyrrhizic acid (Rf value, detection in the sample, and separation

from other co unds): Ph.Eur.4 and Indian Herbal Ph. methods are not suitable.

- Easiness ofﬁ apidity): All methods using conventional TLC plates, especially the

USP method a;reve y time consuming.

- Safety: W %er{n(ethod uses chloroform.

— U\ N\
The 6est @e}ropmance was given by the modified Chinese Ph. method.
This hc@h@ will be used.

\\\77/"‘

Sample used: Licorice root, milled (Glycyrrhiza glabra), Phytolab, 2701303

4.2 Extraction and application volume

Extraction following USP: 2g sample are extracted with 10 mL of ethanol-water 70:30 on
a water bath for 5 min.

Alternative 1: 0.5g sample are sonicated with 10 mL of ethanol-water 70:30 for 10 min.
Alternative 2: 0.5g sample are sonicated with 10 mL of ethanol for 10 min.
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Alternative 3: 0.5g sample are sonicated with 10 mL of methanol for 10 min.

Extraction )

following USP Alternative 3

Alternative 1

Figure 7: Comparison of extraction-methods
0.5, 1, 2, and 5 pL of each solut'onw%g\ plied. Sample used: Licorice root, milled
(Glycyrrhiza glabra), Phytolab, 2703 303"

~

> 5 \\
The USP extract is 4x more%@@&ted than the alternative extracts. 0.5 pL of USP
2|

extract should be equivalent to AL f the alternatives. Only alternative 1 gives similar
intensity of zones. AlternaWe\Z\dddés not extract glycyrrhizic acid (arrow).
et

—

/-
The alternative extrao%ﬁtm\o 1 will be used, because of the easiest preparation,

and 2 pL of extract apBlLeid»ﬁi/

/\\

4.3 Developing dis{t\&nEe
In this example, v@'\é& s in developing distance were not tested. The compounds of
interest (glycyrrhizic acid) are separated.

(glycy m ,\\wls%fel\/> p
4.4 Derivatization
USP: no derivatization, detection under UV 254 nm. Anisaldehyde or sulfuric acid
reagents aKé{gf&{éd to in the literature.

~_/
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Figure 8a: UV 254 nm
(no derivatization)
Arrow: Glycyrrhizic acid

Figure 8c:
Derivatization by
dipping in sulfuric acid
solution and heating at
100°C for 10 min
Arrow: Glycyrrhizic acid

Sample used: Licorice root, d (Glycyrrhiza glabra), Phytolab, 2701303
No images of plate derivati ed wit anisaldehyde reagent. Results are similar to those
with sulfuric acid reagent. er, sulfuric acid yields usually more reproducible and
stable results. Therefore, the plate will be looked at under 254 nm prior and under white
light after derivatization v@h sulfuric acid. Heating step must be 10 min in order to
complete color devel ent of glycyrrhetic acid.

5
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3.4 Stability of sample in the chromatographic system (2D chromatogram).
QXQ
"

A~

Figure 9: 2D Chromatogram of a ' sample. Left: prior to and right: after
derivatization by dipping in sulfuri solution. Arrow: glycyrrizic acid. Sample used:

Licorice root, milled (Glycyrrhi I@g / Phytolab, 2701303
The sample is stable in the chrom raphic system.

Q
3.5 Stability of sample in solution-and on the plate.

3.6 Influence of humiditv/témpe}a?ure/chamber conditioning.
3.7 Reproducibility of the method.

Not investigated in t%&%le.

&
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Figure 6: Comparison of all samples

N
All samples contain the marker ammoniu % izate.
The presence of 2 clusters of fingerprints-is arent, independent of the denomination
of the samples. All samples seem t e same compounds, but in different
relative amounts.
It is impossible to link one fingerp@rin species.

The Licorice root capsule was the o cessed material which gave results using this
method. The method didn’t wor e GL-lozenges and for the liquid blended extract
Ot N

provided. Those samples were luded in this trial.
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5. Written procedure / Method to be validated

5.1 Preparation of test solutions
0.5 g of milled root (or enough product equivalent to that amount) are sonicated for 10
min with 10 mL ethanol-water 70:30. The solution is ce ifuged and the supernatant is
used as test solution.

> \
5.2 Preparation of reference solutions
1 mg ammonium glycyrrhizate is dissolved in 10 mL Kt‘r\zzn"ﬁol

water 70:30.

\\ )
5.3. Preparation of derivatizing reagent -/

Sulfuric acid reagent: 20 mL sulfuric acid are garéﬂ{y added to 180 ml ice-cold

methanol. /, ,_\\

( \\\\;
5.4. Stationary phase <, AN
10x10 cm (or 20x10 cm) glass plates HPmca gel 60 F2s4 (Merck).

(N

5.5 Sample application v Do
2 pL of test solution and 10 pL of standgrb&are applied each as 8 mm bands, at least 2
mm apart, 8 mm from the lower edge\ t least 15 mm from left and right edges of

the plate. /\\

5.6 Temperature and humidity ‘ \\/
Record temperature and huhyd\lﬁb\rf the laboratory.

N

5.7 Chromatography \/\ NN

Chamber type: @O@%m (or 20x10 cm) Twin Trough Chamber
Configuration: (O, Saturated for 20 min (wetted filter paper in trough opposite to
\ e plate)

Developing solvent:, | N yl acetate, formic acid, acetic acid, water (15:1:1:2); 5 mL
N \\\ ‘(respectively 10 mL) developing solvent per trough.
Developing distance:" \70 mm fro lower edge of plate (62 mm from application
~ “ position)
Drying: N 5 min with cold air (hair dryer)

/\\

5.8 Derlvatlza\tlgn\ )

The plate |$ mﬁg@d into reagent for 1 s, then heated at 100°C for 10 min.
AN

5.9 Documarrtatl/on

a) Prior to d(érlvatlzatlon under UV 254 nm

b) After derivatization under white light

-10 -
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Appendix

USP Pharmacopoeial Forum
PHARMACOPEIAL PREVIEWS P

copeial Forum
Volume 26, Number 2

Microscopic—The transverse sectio eveals everal
yellow-brown cork layers, and a/Th \of\r\/p\ lodérm that
is 1 to 3 cells thick. The corteX"’ex)Kits\medullary rays,

( /

\
and obliterated sieve portio\h@ate‘ alternately. The

pharmacopoeias recognize a third: G. inflata. Reviewers are
encouraged to submit comments on whether G. inflata is used
interchangeably with G. glabra and G. uralensis, and whether
it is equivalent in quality. The liquid chromatographic proce-
dure in the test for Content of glycyrrhizic acid is based on
analyses performed with the Develosil ODS 5-pm brand of L1
column. The typical retention time for glycyrrhizic acid is 9.5

phloem exhibits groups of-phloem 'ﬁBérs, which are sur-
RTS—23898-01 i Wéh,\z\ah%k but incompletely lig-

) nified walls. The vessels’ ied =
Add the following: ified walls /\e vq\és;\sg\\a\c;ompame by xylem fi
bers, which are/ }ndéd]by crystal cells, and by
~
. . xylem parenc rﬁgalls\\]\"he parenchyma cells contain
Licorice N
starch gramg{a‘nd{&ten\/comam single crystals of cal-
. : L OO
» Licorice consists of the roots, rhizomes, and cium oxalate. /| [
( B A |
stolons of Glycyrrhiza glabra Linné or Glvcyr- Identificati n,\F\/%/Layer Chromatographic Ildentifica-
rhiza uralensis Fisher (Fam. Leguminosae). It tion Z\Sr 62\
contains not less than 2.5 percent of glycyrrhi- Test %.A n—Add 10 mL of a mixture of alcohol
zic acid (C,H,,0,), calculated on the dried ~ aﬁd(vy (753) to 2.0 g of pulverized Licorice, heat by
e : “\' k\li@on} a water bath for 5 minutes, cool, and filter.

- . .
Packaging and storage—Preserve in well-closed con- fandard solution—Dissolve 5 mg of USP Glycyr-

—~ . / . . -
tainers. Store in a cool, dry place. /\\/ L M/Ac:d RS in 1 mL of a mixture of alcohol and

.

Labeling—The label states the Latin binomial name algr (7:3).

p oo .9
and, following the official name. the part of the plz;m\r Application volume: 2 pL.

contained in the article. //\/ Developing solvent system: a mixture of butyl alcohol.
{ o
USP Reference standards (11)—USP Gzyc_y@m\\@ \ 7 |water. and glacial acetic acid (7:2:1).
SN
RS. IS \,
Botanic characteristics— \/ to develop the chromatogram in an unsaturated chamber

(&

Procedure—Proceed as directed in the chapter, except

to a length of about 10 cm. Examine the plate under GV

L. . ig w 2 . g $
cal. 0.5 to 3.0 cm in diameter and over I light at a wavelength of 254 nm. The chromatograms

show a dark purple zone. among other spots. due to gly-

externally dark brown to red-brown, lpﬁg‘i\(\dma!ly rin-
N~ NN NP
kled; often has lenticels. small bu a%d}scaljy {eaves. cyrhizic acid at an R, value of about 0.4.
The transverse section reveals a"’:am;\\di %deer be- Microbial limits (2021)— [t meets the quuirpmpm: of
tween phloem and xylerﬁ/ ;nd a\a dil }tructure that the tests for absence of Salmonella species and Escher-
\ ! \ o . . . . -
-~ . \ ichia coli. The total bacterial count does not exceed 10’
often has radiating splits. )
~_ per g. the total combined molds and yeasts count does

© 2000  The United States Pharmacopeial Convention, Inc. All Rights Reserved.

-11 -



Sonnenmattstrasse 11 207 Supp
CH-4132 Muttenz

Lab@camag.com LABDRATORY

Ph. Eur. 4

DEFINITION Y
Liguorice root consists of the dried unpeeled or peeledK& e or cut root and stolons of
Glycyrrhiza glabra L. It contains not less than \per cent glycyrrhizinic acid
(C42H62016, Mr 823), calculated with reference to thg dried drug.

\,/

IDENTIFICATION

Examine by thin-layer chromatography (2227 \usmg as the coating substance a
suitable silica gel with a fluorescent mdmatgr‘hgvk an optimal intensity at 254 nm.

Test solution. To 0.50 g of the powderegU (180) in a 50 ml round-bottomed flask
add 16.0 ml of water R and 4.0 ml of hydrb T@rlc acid R1 and heat on a water-bath
under a reflux condenser for 30 min. Cébl and filter. Dry the filter and the round-
bottomed flask at 105 °C for 60 min. PlaC&The filter in the round-bottomed flask, add
20.0 ml of ether R and heat in a water- beﬁk@L 40 °C under a reflux condenser for 5 min.
Cool and filter. Evaporate the f||trate¢(§lﬁyness Dissolve the residue in 5.0 ml of ether
R. AN

Reference solution. Dissolve 5.0 mi}éf@ycyrrhetlc acid R and 5.0 mg of thymol R in 5.0
ml of ether R.

Apply separately to the plate %@:ﬁ 10 ul of each solution. Develop over a path of 15
cm using a mixture of 1 volume of. concentrated ammonia R, 9 volumes of water R, 25
volumes of alcohol R and@ VO s of ethyl acetate R. Allow the plate to dry in air for
5 min and examine in uItra@ at 254 nm. The chromatograms obtained with the
test solution and with the refe e solution show in the lower half a quenching zone
due to glycyrrhetic acid. reqhihe plate with anisaldehyde solution R, and heat at 100
°C to 105 °C for 5 min to 1 Examine in daylight. The chromatogram obtained with
the reference SO|utI0n/\/§P@NS in the lower half the violet zone of glycyrrhetic acid and in
the upper third the r \zgne of thymol. The chromatogram obtained with the test
solution shows in the lower half of violet zone corresponding to the zone of glycyrrhetic
acid in the chromatogram obtained with the reference solution and a yellow zone
(isoliquiritigenine) “in. the upper third under the zone of thymol in the chromatogram
obtained with the(e nce solution. Further zones may be present.

/\\ F\\\‘ )

-12 -
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Indian Herbal Pharmacopoeia

94 IQ an - al Pharmacopoeia
TLC IDENTITY TEST /g\ VY

Test solution : Shake 1g of the drug with 20m]l | rm for 15 min . Filter
and discard filtrate. Reflux the marc for 1 hr. w1t1}\30 “ml of 0.5 M H,S0O,. Cool
and shake the unfiltered mixture with chlorofprm%? x20ml) and concentrate the
combined CHCl, extract. Dissolve the res1<}uQ\\h\§1\\ ml CHCl, : MeOH (1:1)
mixture. \\

\N\w
st

Reference solution : Reflux 5 mg of g§c%\1¥m with 20 ml 0.5 M H,SO,. Cool
and extract with chloroform (2 x 10 ml). \\rate the combined CHCI3 extract
and dissolve the residue in 1.0 ml CHJEIJ\

eOH (1:1) mixture.
Solvent system : Toluene : ethyl\\acét\tw gl acetic acid (12.5: 7.5: 0.5)

Procedure : Apply 5 pl each ostolutmn and Reference solution in two
different tracks on a precoated x gel G F,,, plate (5 x 15cm) of uniform
thickness (0.2 mm). Devel\ml te in the solvent system to a distance of

12 cm. AN
L \\\/
Scanning: Scan den t%q\}aj}ly at 254nm both reference and test solution

tracks and record the ﬁnge\ t profiles.

/\(

Visualization of spo}&\\
/x
@ Under UV z&ﬁ@?

(ii) Spray the plate\ Anisaldehyde-sulfuric acid reagent and heat at 110°C
for 5-10 mm\

(1) Und UN\254 ‘nm light (before spraying): Two spots (0.41, 0. 45) exhibiting
quencl@\ ‘are visible in the sample solution track, one of which (Rf 0.41)
( corr%s 6nds o glycyrrhetic acid of reference track.

(u)\}n dayllght (after spraying) : Gylcyrrhetic acid is visible as a dark violet
spot. m both reference and test solution tracks. Other spots visible in the
test solution includes two dark yellow spots (Rf. 0.45, 0.49), two violet spots
(Rf 0.27, 0.70) and a dark blue spot running along with the solvent front.

-13-
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Wagner and Bladt
Liquiritiae radix

Drug sample 1 Liquiritiae radix (ethanolic extract, 204

Reference T1

LABORATORY

glycyrrhizin T3 glycyrrhetic acid & %

compound T2 aescin T4 rutin (R; ~ 0.3) » hyperosi -~ 0.55)
Solvent system  Fig. 10A chloroform-glacial acetic acid—met@ x‘ — saponins
water (60:32:12:8) =
B ethyl acetate-ethanol-water-a}Qm ia (65:25:9:1) —» glycyrrhetic acid
C + D ethyl acetate-glacial acetic aud\fg}\/% acid- — flavonoids
water (100:11:11:26) ‘an
o \ C
Detection A,B Anisaldehyde-sulphuric acid/ %\i\(fﬁ No. 3) — vis.
C Natural products-polyethyle _reagent —UV-365nm.
(NP/PEG No. 28) / ) _
D 50% ethanolic H,80, (No/3 ™ —vis.
Nl

aponin glycyrrhizin is detected with AS reagent as

Fig. 10A  Liquiritiae radix (1) shows sixio\r%e\ ‘blue, violet and brown zones in the R;range 0.1-
54

0.65 in solvent system A. 'Pﬁef\\s\\

aviolet zone in the R, ra S .4 (T1, R, similar to aescin/T2), directly below a major
brown zone (flavonoid Jones).

/
B The aglycone glycyrrhe}}céz{@R
front, is found i,ngoﬁfensB\ .~ 0.45.

T3), which migrates in solvent system A to the solvent

C The flavanon gl}s?)?f \\\a)nd chalcones are separated in solvent C. They fluoresce with
NP/PEG reagent/ ’l‘@%ﬁite (R, 0.15-0.3) and dark green (R; ~ 0.4 and R; ~ 0.75) in
UV-365nms ‘

D With sulphﬁr Ql% flavanon glycosides (e.g. liquiritin, liquiritoside) and the corre-

sponding chalcones appear as characteristically orange-yellowish brown zones (vis).

Note: For/%e%ection of glycyrrhizin, see also Chap. 15.
e

N

\W%

-14 -
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Chinese Pharmacopoeia

L= = N -0 a0 od

2 o A

G D0 O Qm LD e

““inely wrinkled lonyitudinally,

Coast\l Glehnia Root

Coastal Glehnia Root is the dried root o
littoraNs Fr. Schmidt ex Miq. ( Fa
lliferae
autumn,

Glehniy
Umbe.-
The drug is collected in sfmmer and
removed from rootlet, wakhed clean,
partially §ried in the air, treated/with boilin
water, pedled and dried, or dried
after washing.

o
>

immcdiately

Description S|
15~45 cm long
yellowish-white,
of cork adhering)

derly cylindrical, bra ching occasionally,
0.4~1.2 cm in Aiameter. Externally
ightly rough, occ, sionally with putches

or yellowish-bfown when unpeeled,
and with brownish-yellow
Top usuafly with yellowish-brown
The upper/part somewhat thin. the
middle part relatively ick, apll the lower part tapering.
Texture fragile, easily Broken fracture yellowish-white ip
bark and yellow in wodd. characteristic:
sweetish.

spotted rootlet scar
remains of rhizome.

taste,

Identification Transverse ¢
of parenchymatous cells, /scAttered with secretory canals.
Cork visible when unpeefed. WPhloem broad, rays distinct.
sieve tube groups collapfed in Me outer part and appearing
as a narrow band; secrftory canals scattered, 20~63 um in
diameter, containing fellowish-Brown secretion, surround-
ed by 5~8 secretory/cells. Cambiym in a ring. Xylem rays

2~5 cells wide; /most vessels arranged in  V-shape:
parenchymatous ¢ dinized starch granules.
Processing  Rempbve remains of stem\ and foreign matter.

soften slightly, £ut into sections, and § y.

Action  To replenish yin

of the lung an{ stomach, remove
heat from t

¢ lung, and promote fluid sdcretion.

~ndications /Dry cough caused by heat in

Jutum in phthisis; thirst in febrile diseases
Usage and dosage 4.5~9 g.

Precautfon Incompatible with Rhizoma et Rad\

Storage Preserve in a ventilated and dry place,
fromf moth.

Radix Glycyrrhizae
(H#E, Gancao)

Liquorice Root 4

(
( =

—~

. . . . Y \,) I
Liquorice Root is the dried raot ,and¥tuzom of
Glycyrrhiza uralensis Fisch., lycyrrhiza inflata
Bat. or Glycyrrhiza glabra L. im. ) Legu-
minosae ). The drug is collected i _spring and
autumn, removed from rootlet, and dried in the sun.

Description Root of Glyeyrrhiza uralensis Roots
cylindrical, 25~ 100 cm long, 0.6~3.5 cm in diameter.
The outer bark loose or tight. Externally reddish-brown or
greyish-brown, obviously longitudinally wrinkled.
furrowed, lenticellate, and with sparse rootlet scars.
Texture compact, fracture slightly fibrous, yellowish-
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with clefts.  Rhizomes cylindrical,
scars. pith present in the centre of
taste. sweet and characteristic. o

/
Root of Glycyrrhiza inflata Roo{;\ﬁn\mzo\ 5 woody :kmd
stout, some branched, the out bark roug ostly greyish-
prown. Texture compact, more lhignified fibres and less

5 A 2 .
starchy. Rhizomes with more andtarge\a

Root of Glycyrrhiza glabra Te_\k f root and rhizomes

relatively compact, soms/fbr;mchs —the outer b“,rkA not

rough, mostly greyish-brofvn, tenticels small and indistinct.
oite J

Identification (1) Transverse section: Cork. consisting of
several layers of bro/‘.\ﬂ:% [fex relanvely narro.\x".
Phloem rays broad, fmostly curved, trcgu;qtl)’ with cvlctl?
most phloem &ibres \in b}l dles, unlignified or sh;:h‘L)
lignified. surgou Mﬁ?ychyma!ous ce-lls containing
prisms of calciu . Sfeve tube tissue often pressed to
be collapsed.
cells wide;
xylem fibres /in-bol g
cells containi\x@;‘ﬁr'{sgist?f calcium 'oxulu'teA
pith at thertentra; rhizomes possessing pith at the centre.
Powder: Erg:%\lk\ﬁiﬂow, Fibres in bundles, 8~ 14 um in
diamczc{. thick=watled, slightly lignified, suFrou1ldcci by
purcncﬁ?n‘ \Clb&{ s containing prisms of calcmm.oxulu[c.
forming :(?[\E{grcs. Prisms of calcium oxalate trequfn:.
Borgere pitted yessels large. reticulated vessels rare. Cork

cells reddish-brafun

5./ surrounded by parenchymatous
Roots without

sconab—slichtly lianified
polygona ghily lig

(2) To g Of, the powder add 40 ml of ether, heat under
refluxan & Water bath for | hour. filter. Heat the re?'xduc
E\r lux in 30 ml of methanol on a water bath for 1

i Evaporate the filtrate to dryness and

hour~and Ailter. 1
m the residue in 40 ml of water. Extract the aqueous
soluti

/with three 20-ml quantities of n-butanol. Combine

nsbutanol solutions, wash with water for 3 times and
zhe\rate on a water bath to dryness, dissolve the residue in

of methanol as the test solution. Prepare a solution ot
}g of Radix Glycyrrhizae reference drug in the same
}énner as the reference drug solution. Dissolve ammonium
glycyrrhizate CRS in methanol to produce a solutior
containing 2 mg per ml as the reference solution. Carry ou
the method for thin layer chromatography ( Appendi.
W B), using silica gel G prepared with 1% solution o
sodium hydroxide as the coating substance and ethyl acetate
formic acid-glacial acetic acid-water (15:1:1:2) as th
mobile phase. Apply separately to the plate 1 ~2 pl of eac
of the three solutions. After developing and removal of t}}
plate, dry it in air. Spray with 10% solution of sulfuric aci
in ethanol. Heat at 105C to visualize clearly, and examin
under ultraviolet light (365 nm). The fluorescent spots i
the chromatogram obtained with test solution correspond i
position and colour to the spots obtained with the re'fcrcnt
drug solution; an orange Tfluorescent spot in tf
chromatogram obtained with the test solution correspon
in position and colour to the spot in the chromatogra
Obtained with the reference solution.

/

T

Water Carry out the method for Determination of wat
(Appendix [{ H, method 1), not more than 12.0%.

Total ash Not more than 7.0% (Appendix [ K).
Acid-insoluble ash Not more than 2.0% (Appendix [{ K

Residual organochlorine pesticide Hexachlorocyclohexa
(total BHC)is not more than 0.00002% . Chlorophcnoth;j
(total DDT)is not more than 0.00002%. Pentachlori
Ditrobenzene( PCNB)is not more than 0.00001% (Appenc
K.

Assay  Carry out the method for high performance lig
chromatography(Appendix 1 D).



