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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 H,SO, 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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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 wused 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[”
Phytochemical screening of plants has revealed the
presence of numerous chemicals including alkaloids,
tannins, flavonoids, steroids, glycosides, saponins etc.
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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]
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Root bark of the plant is an astringent used in diarrhea,
dysentery, rheumatism and as it contains ellagic acid® .
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[el. Leaf decoction is given in treating
stomachache, rheumatism, enlarged spleenm. In Burma,
Vietnam and Philippines, the bark is used to treat
dysentery and rheumatism.®

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 HCI, solubility
and colour were noted. A yellow solution with NaOH,
which turns colourless with dil HCl confirms flavonoids.
(i) 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™.

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 H,SO, as derivatizing
reagent. The colour and Rf values of these spots were
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recorded under ultraviolet (254 nm and 366 nm) and
visible light (540 nm) .

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 (2.0ug/ul) 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.
5.0ug/ul 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®®?.
Chromatographic conditions:

The HPTLC analyses were performed on aluminum plates
pre-coated with silica gel 60F254 (Merk, Germany). 10 pl
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.[lo"”] 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 °C 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 H,SO, 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 (2,
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™>**,

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”s'lg]. 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!® , antimicrobial®” , and anti-
inflammatory?*?? 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?®!. Flavonoids also exert the effects of anti-
oxidants, free radical scavengers and as chelators of
divalent cations®.

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
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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
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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

. Track1, 1D: WG Leat Start St Max Max Max End End Area
Peak Rf Height Rf Height %  Rf Height Area %

= 1 005 115 010 495 757 013 08 12248 634
- 2 013 11 018 827 1264 021 03 21784 11.28

3 022 03 024 594 908 026 7.2 9500 492
.{( 4 026 81 020 819 1252 032 00 15700 813
- 5 032 00 035 141 215 036 127 2714 1.40

6 037 134 046 2078 3176 052 466 95808 49.65
- ; 7 052 473 054 880 1345 058 349 2503.9 1296
e : 8§ 056 38 060 300 472 081 01 4281 2.22
. ! 9 062 01 064 401 612 085 213 5088 310

. Track 2, 1D: WG Leaf Sart Stat Max Max Max End  End Area
Peak Rf Height Rf Height %  Rf Height Area %

= 1005 68 000 509 545 042 02 12805 504
20014 09 018 1043 1116 021 00 24017 939
3021 07 023 775 830 02 168 15048 588

4 02 186 028 803 860 031 02 16655 651
an 5 036 285 042 1589 1700 043 1456 47889 1872
N 6 043 1464 045 1897 2031 050 787 69838 27.30
7050 795 052 1245 1332 057 182 40447 1581

- 8 057 185 058 693 742 061 90 12220 478
| -~ _ _ _ 9 061 97 063 789 844 065 61 16837 658
Track 3, ID: NE Leaf Start Stat Max Max Max End End Area

™ Peak Rf Height Ri Height % R Height Area %
" 1006 11 010 263 228 012 03 558 174
2 013 21 018 2051 2562 022 00 82530 2581

3022 07 023 156 136 025 40 1852 058
4 026 19 028 851 739 031 00 15204 475
5 031 02 034 361 314 036 330 8447 264

6 036 331 045 1834 1592 048 1107 86396 27.65
N 7048 1108 048 1148 95 051 689 20814 645
8 051 692 052 728 632 055 78 20672 647

-m 9 055 381 058 2035 1767 061 464 49408 1545
10 061 465 063 1191 1034 085 81 27067 847

- Track 4, ID: NE Leaf Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf Height Aea %

e 1 007 04 010 273 211 042 05 6177 210
2 0413 03 047 2745 2123 018 2675 4370.2 1486

o 3 018 269.0 0.9 2826 21.85 0.22 0.3 43269 1471
4 022 04 024 173 134 025 49 2421 082

m 5 025 51 028 766 592 030 1.0 1550.7 5.27
6 03 15 034 487 376 036 393 11901 4.05

7037 401 045 1441 1114 048 1049 76766 26.10

8 048 1054 049 1138 880 053 458 2911.0 9.90

9 053 461 054 549 425 056 234 9301 3.16

10 056 242 058 1817 1405 061 89 42831 1456

. 9, _ _ 11061 100 063 718 555 065 208 13092 445
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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

Track 5, ID: WG Stem

Start Stat Max Max  Max End End Area
Peak Rf Height Ri Height %  Rf Height Area %
“l 003 05 006 282 312 041 15 7773 316
w 2 013 12 017 2859 3266 022 08 686189 3508
N 302 04 024 227 251 028 34 321 139
4 026 39 028 554 611 031 13 10023 408
= 5 03 14 034 498 548 037 36 12753 519
- 6 037 348 041 883 974 042 852 25402 10.34
7 042 853 045 1622 1790 054 48 61447 2501

8§ 05 01 059 1135 1252 061 120 21637 881
’ 9 061 126 063 900 994 065 75 17054 694
Track 8, ID: WG Stem Sat Stat Max Max  Mac End  End Area

Peak Rf Height Rf Height %  Rf Height Area %

1004 02 006 372 345 011 05 8385 302
2 013 06 018 3313 3074 022 08 101035 3633
) 3 02 11 024 348 323 026 87 5564 200
4 026 98 02 735 682 03 74 1343 501

5 031 78 035 658 611 037 428 16837 6.05

6 037 433 042 1024 950 043 950 33088 1222

7043 954 046 1442 1338 048 539 4951 1688

B 049 545 049 607 563 054 35 10583 381

9 056 01 059 1504 1395 061 15 27955 1005

10 06 07 064 775 719 065 431 12833 461

Track 11, ID: NE Stem

i Start Start Max Max Max End End Area

. ' Peak Ri Height Rf Height % Ri Height Ara %
- x 1015 38 018 866 3070 023 05 20614 2760

* . i 2 039 35 046 1812 6424 056 16 51282 6880
L] L Il 3081 11 084 143 507 085 13 2543 842

. Track12,D: NEStem Stat St Max Max  Max End End Area
Peak Ri Height Rf Height %  Ri  Height  Area %

w 1003 20 005 180 225 006 159 2112 1.05
2 007 161 008 21.0 284 011 04 4350 217

3012 01 019 2811 3520 0238 05 93530 4665
4 026 54 029 571 715 031 03 9568 477

5031 00 035 208 280 037 180 4710 235

= 6 037 185 040 550 689 041 514 9960 497
N 7 041 515 042 621 777 043 569 9326 465
8 043 574 046 1544 193¢ 049 474 42461 2118

10 9 049 477 050 500 626 054 120 11764 587
10 061 06 064 790 990 085 424 12605 633
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Figure 11: Densitogram and corresponding Rf values of Standards Quercetin and Baicalein at wavelength 540nm

Track 7, ID: Quercetin

o

00

400

a0 Start  Stat Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height  Area %o
- 1021 36 024 232 1092 027 09 5425  7.89
- - - . 2 040 67 046 1896 8908 057 36 63296 9211
Track 8, 1D: Quercetin
| Start Start Max Max Max End End Area
= Peak Rf Height Rf Height % Rt  Height  Area %
_ 1 002 45 025 2793 58.00 029 00 225483 T8B65
" f 1 2 040 96 046 1852 3844 056 18  5736.2 2001
. _ H _ “ _ 3 05 21 062 171 356 065 06 3831 134
Track 9, ID: Baicalein
_ Start Start Max Max Max End End Area
l ) Peak Ri Height Rf Height % Rf  Height  Area %
1 039 87 046 1847 10000 055 54 5852.1 100.00
Track 10, |D: Baicalein
Start Start Max Max Max End End Area
. l ] Peak Rf Height Rf Height % Rt Height Area %
1 035 03 047 1859 10000 056 27 7331.0 100.00
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North East) at wavelength 540 nm

Figure 12: Densitogram and corresponding Rf values of Flavanoids of root of Oroxylum indicum (L.) Vent from two regions (Western Ghats and

Track 13, 1D: WG Hoot

Start Start Max Max Max End End Area

Peak Rf Height Ri Heleht % Rf Helght Ama %
1000 18 010 151 306 043 00 201 170
2043 01 019 1522 3084 023 07 30925 2069
3 028 00 025 38 725 028 72 6018 448
. 4 02 74 030 628 1273 082 03 10306 766
i l 5033 22 037 114 230 038 92 2566 190
, ‘ 2 ' | 6 041 476 047 1885 3779 054 02 70219 5222
! ) ) 7083 07 064 298 603 085 225 3169 235

Track 14, ID: WG Root

Start Stat Max Max Max End End Area

Peak Rf Height R Height % R Height Awa %

1009 03 0f1 154 304 013 01 246 144

2 013 06 019 1756 3470 023 06 48645 N

3024 02 026 38 707 028 73 6165 396

4028 75 030 622 1230 033 10 {1722 753

5 03 07 036 107 38 038 139 3765 242

4 6 042 746 047 1834 3626 054 01 82143 5280

] _ 706 02 065 138 27 085 128 902 058
rack 15 e Root Strt St Max Max  Max End End Aea
Peak Rf Height Rf Height % R Height Ama %

{008 157 008 169 531 004 06 124 172

2 016 06 019 5.1 1795 028 02 12769 1816

§ 028 04 031 409 1286 033 04 6628 943

403 11 042 168 520 043 143 2671 380

5 043 144 047 1728 5430 058 57 44804 6373

6 05 38 058 137 430 080 00 224 316

ek 16 BrE Reo Sat St Max Max Max End End rea
Peak Ri Height Rf Heiht % Rf Heiht Area %

1002 05 008 234 795 005 00 2028 27

2 047 02 020 53 1911 024 06 12565 1718

3 028 14 031 34 1066 033 02 5696 779

. 4 03 02 037 177 599 039 35 461 588

‘ ;. ‘ 5 043 289 049 1526 5180 056 06 46097 6303
T TC] 6 057 37 060 132 449 062 10 2490 340
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Tablel: Total number of Flavanoids observed in different parts of Oroxylum indicum (L.) Vent from two regions (Western Ghats and North East)
at 254 nm

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

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

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

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

Plate 3: Flavonoids at

- -
it
-
- - s
35
. e -
- e 8 -

540nm

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Track No 1 — WG Leaf (5 ul), 2 — WG Leaf (10 ul) , 3 — NE Leaf (5 ul), 4 - NE Leaf (10 pl), 5 -WG Stem ( 10 pl), 6- WG Stem (

20 ul),7-Quercetin( 2 ul), 8 —Quercetin( 5 pl), 9 — Baicalein(2 ul) , 10 — Baicalein ( 5ul), 11- NE Stem(10 pl), 12- NE
Stem(20 pl), 13- WG Root (10 pl), 14- WG Root (20 ul), 15- NE Root (10 ul), 16- NE Root (20 pl).
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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.

Figure 13: (254nm)

Figure 14: (366nm)

[Rf]

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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