
Sonnenmattstrasse 11 
CH-4132 Muttenz 
Lab@camag.com 
 

 

 - 1 - 

 
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 
(see appendix) 

Scope Mobile phase / 
Stationary phase 

Refer to 
Figure # 

USP PF Analysis/detection of 
glycyrrhizic acid 

Butyl alcohol, water, acetic 
acid 7:2:1 
/ Silica gel (conventional) 

1 

Ph.Eur.4 Analysis/detection of 
glycyrrhetic acid after 
hydrolysis of 
glycyrrhizic acid 

concentrated ammonia, 
water, alcohol, ethyl acetate 
1:9:25:65 
/ Silica gel (conventional) 

2 

Indian Herbal 
Pharmacopoeia 

Analysis/detection of 
glycyrrhetic acid after 
hydrolysis of 
glycyrrhizic acid 

Toluene, ethyl acetate, 
acetic acid 12.5:7.5:0.5 
/ Silica gel (conventional) 

3 

Separation of 
saponins 

Chloroform, ethanol, water, 
ammonia 60:32:12:8 
/ Silica gel (conventional) 

4 

Analysis/detection of 
glycyrrhetic acid 

As Ph.Eur 4 2 

Wagner TLC 
Atlas 

Flavonoids Ethyl acetate, acetic acid, 
formic acid, water 
100:11:11:26 
/ Silica gel (conventional) 

-- 

Chinese Ph. Flavonoids Ethyl acetate, acetic acid, 
formic acid, water 15:1:1:2 
/ Self-coated plates 
containing NaOH 

-- (no 
possibility of 
plate 
coating) 

Adaptation of 
Chinese Ph. 

Flavonoids Ethyl acetate, acetic acid, 
formic acid, water 15:1:1:2 
/ HPLTC silica gel 

5 
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3. Material 
 
Samples available: 
Sample Name Source Authentication Notes 
Licorice Root powder 
(G.glabra) 

Phytolab, 2701303 Yes Sample 
distributed to 
all 
collaborating 
labs 

Glycyrrhiza uralensis 
Fisch.  

China Nikyang Ltd Yes Herbarium 

Glycyrrhiza glabra  China Nikyang Ltd Yes Herbarium 
Commercial Licorice 
Slices 2 mm x 3-4 cm (G. 
glabra ?) 

China Nikyang Ltd No Market China 

Glycyrrhiza glabra Root 
AUIZ 

Received from INA 
08/03 

Yes  

Glycyrrhiza uralensis 
Root TCM Collection No 
435 

Received from INA 
10/03 

Yes  

Glycyrrhiza glabra Root 
AUIZ 

Botanical Liaisons 
AV12 

Yes  

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 Italy 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-4b ? South Italy 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-4c ? South Italy 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-5 ? Hungary 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-6 ? South Italy 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-11 ?  
Glycyrrhiza glabra Root VitaPlant, VIP'GG-12 ? Russia 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-13 ? Ukraine 
Glycyrrhiza glabra Root VitaPlant, VIP'GG-14 ?  
Glycyrrhiza glabra Root 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 (G. glabra and G. 
uralensis) are included.  
 

Processed materials available: 
Name Source Notes 
Licorice root capsules, 
450 mg 

Received from INA 
07/03 

Root powder (no extract) 

DGL Licorice extract 
Lozenge 400 mg 

Received from INA 
07/03 

De-glycyrrhinated extract 

Licorice + herbal blended 
extract (liquid) 

Received from INA 
07/03 

Concentration unknown 

Plates 
TLC plate Size Source Batch 
Glass plates TLC Si 60 
F254 

20x20 cm Merck  

Glass plates HPTLC Si 60 
F254 

10x10 cm Merck  

Glass plates HPTLC Si 60 
F254 

20x10 cm Merck  

 
Instruments and software 
Instrument Manufacturer 
Automatic TLC Sampler 4 CAMAG 
DigiStore  CAMAG 
TTC 20x20 cm CAMAG 
TTC 20x10 cm CAMAG 
TTC 10x10 cm CAMAG 
TLC Plate Heater III CAMAG 
Immersion Device III CAMAG 
Mill KB5/10 IKA 
Centrifuge EBA21 Hettich 
Ultrasonic Bath  Telsonic TPC25 
Balance  Mettler-Toledo  

 
Software Manufacturer 
WinCATS CAMAG 

 
 
4. Optimization of the method 
 
4.1 Mobile phase 
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Figure 1: USP     Figure 2: Ph.Eur.4 
Developing distance/time: 10cm/3h  Developing distance/time: 15cm/1h h20  
 

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

199 Supp



Sonnenmattstrasse 11 
CH-4132 Muttenz 
Lab@camag.com 
 

 

 - 5 - 

Developing distance/time: 12 cm/40 min Developing distance/time: 12cm/1h15 
 

 
Figure 5: Modification of Chinese Ph.  
Developing distance/time: 6 cm/15 min (other standards were included for testing 
purpose). 
 
The choice of the mobile phase and stationary phase was made according to the 
following criteria: 
 
- Generating a fingerprint (sequence of colored zones): USP, Wagner, and Chinese Ph. 
methods provide clear fingerprints. 
- Ability to detect glycyrrhizic acid (Rf value, detection in the sample, and separation 
from other compounds): Ph.Eur.4 and Indian Herbal Ph. methods are not suitable. 
- Easiness of use (rapidity): All methods using conventional TLC plates, especially the 
USP method, are very time consuming. 
- Safety: Wagner method uses chloroform. 
 
The best performance was given by the modified Chinese Ph. method. 
This method will be used. 
 
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. 
 
 

 
Figure 7: Comparison of extraction methods   
0.5, 1, 2, and 5 µL of each solution were applied. Sample used: Licorice root, milled 
(Glycyrrhiza glabra), Phytolab, 2701303 
 
 
The USP extract is 4x more concentrated than the alternative extracts. 0.5 µL of USP 
extract should be equivalent to2 µL of the alternatives. Only alternative 1 gives similar 
intensity of zones. Alternative 2 does not extract glycyrrhizic acid (arrow). 
 
The alternative extraction method 1 will be used, because of the easiest preparation, 
and 2 µL of extract applied.  
 
 
4.3 Developing distance 
In this example, variations in developing distance were not tested. The compounds of 
interest (glycyrrhizic acid) are separated. 
 
4.4 Derivatization 
USP: no derivatization, detection under UV 254 nm. Anisaldehyde or sulfuric acid 
reagents are referred to in the literature. 
 
 

Extraction 
following USP Alternative 1 Alternative 2 Alternative 3 
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Figure 8a: UV 254 nm 
(no derivatization) 
Arrow: Glycyrrhizic acid 
 

 
Figure 8b: 
Derivatization by 
dipping in sulfuric acid 
solution and heating at 
100°C for 3 min 
Glycyrrhizic acid is not 
detected 
 

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

Sample used: Licorice root, milled (Glycyrrhiza glabra), Phytolab, 2701303 
 
No images of plate derivatized with anisaldehyde reagent. Results are similar to those 
with sulfuric acid reagent. However, 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 with sulfuric acid. Heating step must be 10 min in order to 
complete color development of glycyrrhetic acid. 
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3.4 Stability of sample in the chromatographic system (2D chromatogram). 
 

  
Figure 9: 2D Chromatogram of a Licorice sample. Left: prior to and right: after 
derivatization by dipping in sulfuric acid solution. Arrow: glycyrrizic acid. Sample used: 
Licorice root, milled (Glycyrrhiza glabra), Phytolab, 2701303 
 
The sample is stable in the chromatographic system.  
 
3.5 Stability of sample in solution and on the plate. 
3.6 Influence of humidity/temperature/chamber conditioning. 
3.7 Reproducibility of the method.  
 
Not investigated in this example. 
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Figure 6: Comparison of all samples   
All samples contain the marker ammonium glycyrrhizate. 
The presence of 2 clusters of fingerprints is apparent, independent of the denomination 
of the samples.  All samples seem to contain the same compounds, but in different 
relative amounts.  
It is impossible to link one fingerprint with one species.  
 
The Licorice root capsule was the only processed material which gave results using this 
method. The method didn’t work for the DGL-lozenges and for the liquid blended extract 
provided. Those samples were not included 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 centrifuged and the supernatant is 
used as test solution. 
 
5.2 Preparation of reference solutions 
1 mg ammonium glycyrrhizate is dissolved in 10 mL ethanol-water 70:30. 
 
5.3. Preparation of derivatizing reagent 
Sulfuric acid reagent: 20 mL sulfuric acid are carefully added to 180 ml ice-cold 
methanol. 
 
5.4. Stationary phase 
10x10 cm (or 20x10 cm) glass plates HPTLC silica gel 60 F254 (Merck). 
 
5.5 Sample application 
2 μL of test solution and 10 μL of standard are applied each as 8 mm bands, at least 2 
mm apart, 8 mm from the lower edge and at least 15 mm from left and right edges of 
the plate. 
 
5.6 Temperature and humidity 
Record temperature and humidity in the laboratory. 
 
5.7 Chromatography 
Chamber type:  10x10 cm (or 20x10 cm) Twin Trough Chamber 
Configuration:  Saturated for 20 min (wetted filter paper in trough opposite to 

the plate)  
Developing solvent: Ethyl acetate, formic acid, acetic acid, water (15:1:1:2); 5 mL 

(respectively 10 mL) developing solvent per trough. 
Developing distance: 70 mm fro lower edge of plate (62 mm from application 

position) 
Drying:   5 min with cold air (hair dryer) 

 
 
5.8 Derivatization 
The plate is immersed into reagent for 1 s, then heated at 100°C for 10 min. 
 
5.9 Documentation 
a) Prior to derivatization under UV 254 nm 
b) After derivatization under white light 
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Appendix 
 
USP Pharmacopoeial Forum 
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Ph. Eur. 4 
 
DEFINITION 
Liquorice root consists of the dried unpeeled or peeled, whole or cut root and stolons of 
Glycyrrhiza glabra L. It contains not less than 4.0 per cent glycyrrhizinic acid 
(C42H62O16, Mr 823), calculated with reference to the dried drug. 
 
IDENTIFICATION 
Examine by thin-layer chromatography (2.2.27), using as the coating substance a 
suitable silica gel with a fluorescent indicator having an optimal intensity at 254 nm.  
Test solution. To 0.50 g of the powdered drug (180) in a 50 ml round-bottomed flask 
add 16.0 ml of water R and 4.0 ml of hydrochloric acid R1 and heat on a water-bath 
under a reflux condenser for 30 min. Cool and filter. Dry the filter and the round-
bottomed flask at 105 °C for 60 min. Place the filter in the round-bottomed flask, add 
20.0 ml of ether R and heat in a water-bath at 40 °C under a reflux condenser for 5 min. 
Cool and filter. Evaporate the filtrate to dryness. Dissolve the residue in 5.0 ml of ether 
R. 
Reference solution. Dissolve 5.0 mg of glycyrrhetic acid R and 5.0 mg of thymol R in 5.0 
ml of ether R. 
Apply separately to the plate as bands 10 µl 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 65 volumes of  ethyl acetate R. Allow the plate to dry in air for 
5 min and examine in ultraviolet light at 254 nm. The chromatograms obtained with the 
test solution and with the reference solution show in the lower half a quenching zone 
due to glycyrrhetic acid. Spray the plate with anisaldehyde solution R, and heat at 100 
°C to 105 °C for 5 min to 10 min. Examine in daylight. The chromatogram obtained with 
the reference solution shows in the lower half the violet zone of glycyrrhetic acid and in 
the upper third the red zone 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 reference solution. Further zones may be present.  
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Indian Herbal Pharmacopoeia 
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Wagner and Bladt  
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Chinese Pharmacopoeia 
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