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INTRODUCTION:  
Chemical fingerprints obtained by chromatographic 
techniques are strongly recommended for the purpose of 
quality control of herbal medicines since they might 
represent appropriately the “chemical integrities” of 
herbal medicines and therefore be used for 
authentication and identification of herbal products. The 
chemical fingerprint of a plant material tends to focus on 
identification of the stability of the chemical constituents 
which can used to ensure that the presence of the 
chemical marker in the newly collected plant material 
facilitates the manufacturer in confirming the identity of 
the plant material.  A chromatographic fingerprint of a 
plant material is a chromatographic pattern of 
pharmacologically active and or chemically characteristic 
constituents present. HPTLC is the term for a method that 
meets all quality requirements of today’s analytical labs 
even in a fully regulated environment. 
Medicinal plants constitute the main source of new 
pharmaceuticals and healthcare products[1] . 
Phytochemical screening of plants has revealed the 
presence of numerous chemicals including alkaloids, 
tannins, flavonoids, steroids, glycosides, saponins etc. 

However, the complexity of composition of the herbal 
extracts in contrast to synthetic chemical drug 
compounds is a challenge for analytical methods used for 
quality assurance. The effect of natural product depends 
on the concentration of the active ingredients that is 
affected by a large number of variables like climate 
conditions, soil composition, time of harvesting and 
storage conditions. Therefore, a good quality control 
should confirm that the composition of a herb is exactly 
as expected. For example, herbal extracts can be 
manipulated by conscious adulterations (e.g. use of a less 
expensive plant) or use of similar looking plant 
inadvertently. 
Oroxylum indicum(L.) Vent is an important herb in 
Ayurvedic medicine and indigenous medical system for 
over thousands of years. Every part of this tree possesses 
medicinal value. Oroxylum indicum (L.) Vent has been 
used as a single drug or as a component of well known 
Ayurvedic formulations like dashmularista, 
Shyonakapatpak and Bruhatpanchamulayadikwath, 
Dashmula, Narayan taila, Bhrama Rasayna, Dhanwatara 
and Chyawanprash.[2-4]  

ABSTRACT 
The study was aimed to develop the HPTLC fingerprints of Flavanoids using Quercetin and Baicalein as markers for 
leaf , stem and roots of the medicinally important plant Oroxylum indicum (L.) Vent collected from two different 
geographical regions of India viz., Western Ghats and North East. Preliminary phytochemical screening was done 
followed by extraction of flavanoids and then by HPTLC studies. Chloroform: methanol: formic acid (8.8:0.7:0.5) 
was used as mobile phase along with anisaldehyde  H2SO4  as derivatizing agent for the separation of  flavanoids. 
Quercetin and Baicalein were used as a marker compounds and were detected in all the plant parts collected from 
both the regions. A good seperation of flavanoids was observed at 540 nm after derivatisation. The study revealed 
diverse forms of flavanoids in large number in the root stem and leaf of Oroxylum indicum (L.) Vent. from both the 
regions. It can be concluded that HPTLC fingerprint analysis of root, stem and leaf extract of Oroxylum indicum (L.) 
Vent can be used as a diagnostic tool for the correct identification of the plant and it is useful as a phytochemical 
marker. These separated flavanoids in addition of being developed directly as drugs can also served as prototype 
drug molecules known as “Lead Compounds” and as pharmacological probes to help better understand 
biochemical and physiological mechanisms. 
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Root bark of the plant is an astringent used in diarrhea, 
dysentery, rheumatism and as it contains ellagic acid[5] . 
Stem bark past contains oroxylin A, chrysin, tannic acid, 
scutellarein-7-rutinoside and is applied for the cure of 
scabies and to treat arthritis. Leaves contain baicalein-7-
glucuronide. All plant parts are a good source of 
chrysin[6]. Leaf decoction is given in treating 
stomachache, rheumatism, enlarged spleen[7]. In Burma, 
Vietnam and Philippines, the bark is used to treat 
dysentery and rheumatism.[8] 
Despite the extensive traditional use of Oroxylum species, 
it is remarkable that Oroxylum species has never been 
the subject of extensive HPTLC studies. Claims of the 
efficacy of Oroxylum indicum (L.) Vent in its traditional 
usage therefore requires validation and accurate 
documentation. For this purpose, such studies were 
initiated as a basis for scientific verification for 
identification of the plant Oroxylum indicum (L.) Vent . 
MATERIALS AND METHODS 
Selection and authentication of plant 
Whole plant parts of Oroxylum indicum (L.) Vent., were 
collected from two different geographical regions, 
Western Ghats (Village, Pophli, kumbharli Ghats, near 
Chiplun, district Raigarh, Maharashtra) and another from 
Dispur, Assam, North east part of India. The plants were 
identified and authenticated at Blatter’s Herbarium, St. 
Xavier’s College, Mumbai (Authentication no 54436). The 
plants collected from different regions were sorted out 
and individual plant parts were separated. The plant parts 
were then washed and the leaves and other parts were 
separated from other parts, cleaned and dried for further 
use.  
Test for flavonoids 
(i) Water extract of the sample was reduced to dryness 
on the boiling water bath. The residue was treated with 
dil. NaOH, followed by addition of dilute HCl, solubility 
and colour were noted. A yellow solution with NaOH, 
which turns colourless with dil HCl confirms flavonoids. 
(ii) To dry extract , add 5 ml of 95 % ethanol, few drops 
of hydrochloric acid and 0.5 g of magnesium turnings . A 
pink colour formation indicates the presence of 
flavonoids[9]. 
Establishment of profile of flavanoids by HPTLC 
One gram powdered material was extracted with 10 mL 
methanol on water bath (60 °C /  5 min). The filtrate was 
condensed by evaporation, a mixture of water and ethyl 
acetate (10:1 mL) was added and mixed thoroughly. The 
ethyl acetate phase thus retained was used for 
chromatography. The flavanoids spots were separated 
using Chloroform: methanol: formic acid (8.8:0.7:0.5) 
solvent mixture and anisaldeyde H2SO4 as derivatizing 

reagent. The colour and Rf values of these spots were 

recorded under ultraviolet (254 nm and 366 nm) and 
visible light (540 nm) [9]. 
Preparation of standard solutions of Quercetin and 
Baicalein 
Quercetin and Baicalein (purity 98%), was purchased 
from Sigma-Aldrich  Chemie GmbH (Aldrich, Division, 
Steinbeim, Germany).  Prepration of Standard stock 
solutions concentration (2.0µg/µl) was prepared in 10 mL 
standard volumetric flask, by dissolving 20.0 mg  of 
accurately weighed Quercetin and Baicalein, in about 5.0 
mL of methanol,  followed by vortex and finally making 
up the volume of solution to  10.0 mL, with methanol.  
5.0µg/µl was prepared in 10 mL standard volumetric 
flask, by dissolving 50.0 mg  of accurately weighed 
Quercetin and Baicalein , in about 5.0 mL of methanol,  
followed by vortex and finally making up the volume of 
solution to  10.0 mL  The two concentrations thus 
prepared were used for identification of  Flavonoids[9-10].  
Chromatographic conditions: 
The HPTLC analyses were performed on aluminum plates 
pre-coated with silica gel 60F254 (Merk, Germany). 10 µl 
of each extract were applied on the plate of 10 X 10 cm 
by HPTLC as bands of 10 mm width of each with the help 
of CAMAG linomat IV sample applicator. The plates were 
developed in a CAMAG twin- trough chamber previously 
equilibrated with a mobile phase for 20 minutes. 
Different solvent systems were used to develop HPTLC 
fingerprint profile for different secondary metabolite 
groups separately.[10-11] Each plate were developed up to 
8 cm, air dried and scanned at wavelength of 254 & 366 
nm using CAMAG TLC Scanner 3. The chromatograms 
were recorded. Then  the plates were derivatized with 
respective chemical reagents and heated at 105 0C on hot 
plate till the development of colour  of bands and 
observed under white light. The colour of recorded bands 
and Rf values were recorded. 
RESULT AND DISCUSSION 
Phytochemical examination of extracts of leaf, stem and 
root of the plant Oroxylum indicum (L.) Vent  collected 
from two different regions revealed the presence of 
Flavanoids. Different compositions of the mobile phase 
for HPTLC analysis were tested in order to obtain high 
resolution and reproducible peaks. The desired aim was 
achieved using chloroform: methanol: formic acid 
(8.8:0.7:0.5)  as mobile phase. Derivatizing agent  - 
Anisaldehyde H2SO4 was found to be the best. The HPTLC 
fingerprint of flavanoids which was developed for 
different plant parts collected from two different 
geographical regions along with standard Querecetin and 
Baicalein as markers is seen in Plate no. 1, 2 and 3. The 
densitogram and corresponding Rf values at 254nm, 
366nm and 540nm have been exhibited in figure 1-12. 
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The 3D display of HPTLC chromatogram of flavanoids is 
seen in Figure 13-15. The variation in flavanoids 
composition from different plant parts is seen in Table 
no. 1-3. 
The pigments that colour most flowers, fruits and seeds 
are flavanoids. More than 6000 different flavanoids have 
been identified and surely this number will increase [12].  
The different flavanoids have diverse biological functions, 
including protection against UV radiation and 
phytopathogens, signaling during nodulation, make 
fertility, auxin  transport as well as the coloration of 
flowers as a visual) signal that attracts pollinators[13--15].    
A good separation of Flavanoids has been observed. The 
anti oxidant activity of phenolics and polyphenolics is 
often regarded to be the basis of health promoting 
activity. Plants containing flavonoids and anthraquinones 
(such as quercetin and emodin) are good antibacterial 
agents against many human pathogenic bacteria such as 
Escherichia coli, Streptococcus sp, Staplylococcus aureus 

and Pseudomonas aeruginosa. Also flavanoids are 
reported to have anti oxidant anticancer anti allergic, 
antiinflamatory, anti carcinogenic and gastroprotective 
properties[16-19].  Flavanoids possess extraordinary 
antioxidant activity and estrogenic, antiviral, antibacterial 
and anticancer activities. The putative health protecting 
functions of flavanoids have stimulated significant 
research towards flavanoids. 
Recent interest by the scientific community in the types 
and levels of flavanoids in food centers on the 
antiodicative[18] , antimicrobial[20] , and anti-
inflammatory[21-22] properties which may have possible 
cardio protective and/or anticarcinogenic effects 
associated with certain of them. It was observed reduced 
risk of coronary heart disease (CHD) with high intakes of 
flavanoids[23]. Flavonoids also exert the effects of anti-
oxidants, free radical scavengers and as chelators of 
divalent cations[24]. 

 
Figure 1: Densitogram and corresponding Rf values of  Flavanoids of leaves of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 

North East) at wavelength 254 nm 
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Figure 2: Densitogram and corresponding Rf values of  Flavanoids of stem of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 254 nm 
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Figure 3: Densitogram and corresponding Rf values of  Querecetin and Baicalein at wavelength 254 nm 
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Figure 4: Densitogram and corresponding Rf values of  Flavanoids of root of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 254 nm 
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Figure 5: Densitogram and corresponding Rf values of  Flavanoids of leaf of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 366 nm 
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Figure 6: Densitogram and corresponding Rf values of  Flavanoids of stem of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 366 nm 
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Figure 7: Densitogram and corresponding Rf values of  Querecetin and Baicalein at wavelength 366nm 
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Figure 8: Densitogram and corresponding Rf values of  Flavanoids of root of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 366 nm 
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Figure 9: Densitogram and corresponding Rf values of  Flavanoids of leaves of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 540 nm 
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Figure 10: Densitogram and corresponding Rf values of Flavanoids of stem of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 540 nm 
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Figure 11: Densitogram and corresponding Rf values of Standards Quercetin and Baicalein at wavelength 540nm 
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Figure 12: Densitogram and corresponding Rf values of  Flavanoids of root of Oroxylum indicum (L.) Vent from two regions (Western Ghats and 
North East) at wavelength 540 nm 
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Table1: Total number of Flavanoids observed in different parts of Oroxylum indicum (L.) Vent from two regions (Western Ghats and North East) 
at 254 nm 

 

Sample 
Leaf Stem Root 

5 µl 10 µl 10 µl 20 µl 10 µl 20 µl 

Western Ghat 9 8 8 7 7 7 

North East 10 9 3 7 12 10 

 
Table 2: Total number of Flavanoids observed in different parts of Oroxylum indicum (L.) Vent from two regions (Western Ghats and North East) 

at 366 nm 
 

Sample 
Leaf Stem Root 

5 µl 10 µl 10 µl 20 µl 10 µl 20 µl 

Western Ghat 8 8 5 5 5 5 

North East 7 9 1 6 4 4 

 
Table 3: Total number of Flavanoids observed in different parts of Oroxylum indicum (L.) Vent from two regions (Western Ghats and North East) 

at 540 nm 
 

Sample 
Leaf Stem Root 

5 µl 10 µl 10 µl 20 µl 10 µl 20 µl 

Western Ghat 9 9 9 10 7 7 

North East 10 10 3 10 6 6 

 
 Plate 1, 2 and 3: HPTLC studies on the Flavanoids observed in different parts of Oroxylum indicum (L.) Vent from two 
regions (Western Ghats and North East) at 254nm, 366nm and 540 nm respectively  
 
Plate 1: Flavonoids at  

254nm  
            1     2       3      4       5       6       7       8        9     10      11   12    13    14    15    16 
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 Plate 2: Flavonoids at  

366nm  
 
 
  
Plate 3: Flavonoids at  
 

540nm  
   
 
 
Track No 1 – WG Leaf (5 µl), 2 – WG Leaf (10 µl) , 3 – NE Leaf (5 µl), 4 - NE Leaf (10 µl), 5 -WG Stem ( 10 µl), 6- WG Stem ( 
20 µl),7-Quercetin( 2 µl), 8 –Quercetin( 5 µl), 9 – Baicalein(2 µl) , 10 – Baicalein ( 5µl), 11-  NE Stem(10 µl), 12-  NE 
Stem(20 µl), 13-  WG Root (10 µl), 14- WG Root (20 µl),  15- NE Root (10 µl), 16- NE Root (20 µl). 
 
 
 
 

         1      2       3       4        5      6       7      8        9     10      11   12   13     14     15    16 

      1      2      3       4       5      6       7       8         9     10     11    12    13   14    15     16 
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Figure 13, 14 and 15: 3D display of HPTLC chromatogram of Flavanoids  of Oroxylum indicum (L.) Vent (Leaf, stem and roots) collected from 
different geographical regions at wavelenth 254nm, 366nm and 540nm respectively. 
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Figure 15: (540nm) 

 
 

 
 

 
CONCLUSION 
The work carried out for the development of 
chromatographic fingerprint of Oroxylum indicum (L.) 
Vent demonstrate that HPTLC technique was successfully 
used for evaluating regional variations and quantitate 
chemical markers in the herbal raw material. The data 
also reveals that every plant part shows a presence of 
wide array of Flavanoids including Quercetin and 
Baicalein. Standardisation of plant materials is the need 
of the day. An HPTLC fingerprint is suitable for rapid and 
simple authentication. The HPTLC fingerprint developed 
may serve as a supplement chromatographic data and 
the information thus generated may be explored further 
as a tool for standardization. 
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