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Abstract

Bauhinia tomentosa L. , an ethnomedicinal and ornamental plant ,
belongs to Fabaceae family. It is a small tree growing at a height of
Article History about 8 metres . Ethnomedicinally, it is utilized for the treatment of
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fever, and as ethnomedicines in Africa and Asia . For present study,
methanolic extract was prepared using Soxhlet extraction method. For
the identification of phytochemicals, prepared methanolic extract was
subjected to GC-MS analysis and HPTLC analysis. The obtained
spectra of GC-MS were analysed and compared with the GC-MS
spectra database of online Wiley library and NIST (National Institute of
Standard and Technology) to identify the phytochemical compounds. A
total of 56 compounds were isolated, out of which Hexadecanoic acid,
methyl ester was present in highest % as 20.12 and Pentanoic acid,2,2-
dimethyl-ethyl ester in lowest % of 0.12. Major phytochemicals
identified from GC-MS spectra are megastigmatrienone, caproic acid,
clorius, methyl nicotinate, n-caprylic acid, caryophyllene, cedrene,
caprylone, eicosane and muscalure. In HPTLC analysis the peak reports
of the methanolic extract was compared with seven standards as gallic
acid, quercetin, tannic acid, rutin, dl-alfa tocopherol, ascorbic acid , and
carotene.

Key words: Bauhinia tomentosa Linn., pod, GC-MS, HPTLC.

Introduction

One of the largest genera of the plant kingdom is Bauhinia belonging to family Fabaceae and sub-family
Caesalpiniaceae. It includes about 500 species of shrubs and small trees which are tropically distributed
[1]. The genus Bauhinia has a treasure of alkaloids, steroids, phenolic compounds, flavonoids, and
terpenes [2]. This genus also has an abundance of structurally distinct natural products [3] such as
alkaloids [4], steroids[5] , cyanoglucosides [6], flavonoids [7], triterpenoids [8]. Species belonging to
Genus Bauhinia genus are commonly referred as “cow’s hoof” or “cow’s paw” as the leaves resembles
in shape to the cow’s paw [4,9]. Stembark of one of the species, B. variegata has been as ayurvedic
medicine in treatment of goiter and Ashthila [10]. Bauhinia tomentosa is a shrub with multiple stems or
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small tree with drooping branches and numerous slender twigs [2,11]. Commonly it is named as phalgu
in Sanskrit. It has been observed to possess amino acids, proteins [12], lectins [13], fatty acids [14],

protocatechuic acid [15], minerals [16], rutin [17], quercetin [17] and isoquercetin [18] . In this research
work, GC-MS investigation of the methanolic extract of pod of Bauhinia tomentosa is carried out to
detect the presence of some bioactive compounds. The detection and identification of these bioactive
compounds may prove to be very beneficial for the introduction of these bioactive compounds in
Fragrance industry and pharmaceutical industry. Basically ,GC-MS is a technique in which gas
chromatography and mass spectroscopy are collaborated to recognize the compounds present in the
sample. It has proven to be a remarkable technique to recognize the bioactive compounds present in
plants, the compounds are recognized by mass spectrometer peaks procured by eluted compounds at
variable times. The observed mass spectra peaks are treated as the fingermark of compounds that are
recognised by matching with library. The results of gas chromatography are based on considering the
concentration of compounds as a function of retention time [19].

Materials and Methodology
Plant material Collection and extraction

B.tomentosa pods were collected from JECRC University Campus and it was authenticated by
Department of Herbarium, University of Rajasthan (authentication reference no. RUBL21466). The
pods were thoroughly washed with running water, shade dried and coarsely powdered. Crude extract
was produced after soxhlet extraction with methanol at room temperature for 72 hrs. Thereafter, the
methanol extract was filtered and stored in small vial bottles for further use for GC-MS profiling.

GC-MS profiling and HPTLC analysis of Methanolic extract of B. tomentosa pod
GC-MS profiling

GC-MS profiling was carried out at Ayushraj Enterprise Pvt. Limited , Analytical Division , Jaipur. The
chemicals utilized during this analysis were obtained from Loba Chemi (India) and Sigma-Aldrich
(USA) [20] .

GC-MS profiling was conducted by utilizing Shimadzu GC-MS-QP2010 Ultra system. The injector’s
temperature was kept at 280°C, with samples injected at a volume of 1 ul and at a ratio of 1:25 in split
mode. Conveyor gas was taken as Helium , flowing consistently at 1.00 ml min™ through a capillary
column Rtx-5MS which comprises of 5% Diphenyl & 95 % Dimethyl Polysiloxane and having
dimensions of 30 m x 0.25 mm x 0.25 pum [21].

In the beginning for two minutes, the temperature of the oven was kept at 60°C , then it was raised at a
rate of 10°C per minute until reaching 260°C, where it remained for 10 minutes. MS ionization potential
stood at 70 eV, with the following temperature settings , ion source at 280°C, interface at 260°C, and a
mass scan range of 40-550 [19]. Analysis of chromatograms involved assessing constituent compounds
based on their retention time (RT) ,refractive index (RI) , and juxtaposition of mass spectra with those in
NISTMS (National Institute of Standards and Technology Mass Spectral library of the GC-MS data
system and co-inoculation with validated compounds for verification [21].

HPTLC fingerprint profile of B. tomentosa

HPTLC analysis of methanolic extract of B. tomentosa pod extract was performed at Ayushraj
Enterprise Pvt. Limited , Analytical Division , Jaipur.

HPTLC conditions

CAMAG Linomat V Automatic Sample Spotter was utilized as the spotting device. 100 ml Syringe
was used and the developing chamber was a CAMAG glass twin trough chamber (20 x 10 cm). Silica
gel covered TLC plates, measuring 20 x10 cm with uniform thickness of 0.2 mm, supported by
aluminium sheets were utilized. CAMAG TLC Scanner 3 linked to WINCATS software constitute
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densitometer .Toluene: Ethyl acetate: Formic acid (5:4:1) was utilized as mobile phase and Silica Gel
60 F254 was taken as stationary phase [21,22].

Results and Discussion

GC-MS study of methanolic extract of B. tomentosa pod samples produced a chromatogram with a
runtime of 22 minutes as shown in Figure -1 and a list of all the components detected is shown in
Table 1. HPTLC peak reports were obtained by running seven standards as gallic acid, quercetin,
tannic acid, rutin, dl-alfa tocopherol, ascorbic acid , and carotene and the results were depicted in the
form of peak reports observed as shown in Figure 2 - Figure 8 and peak report of B. tomentosa pod
methanolic extract is shown in Figure 9. HPTLC results of seven standards and B. tomentosa pod
methanolic extract at 254 nm and 366 nm is shown in Figure 10 and Figure 11 respectively depicting
the fingerprint for the standardisation of the bioactive compounds.

GC-MS chromatogram of B. tomentosa pod revealed 57 peaks, out of which the presence of 56
different compounds having retention time more than five minutes are depicted in table 1.
Identification of the active components in the B.tomentosa pod s methanolic extract was performed by
comparing their peak area percentage, mass area fragmentation pattern and retention indices, with
database from NIST (National Institute of Standard and Technology) and Pubchem. The relative
percentage amount of every chemical constituent was calculated by juxtaposing its average peak area
to the total observed peak areas. Database from NIST (National Institute of Standard and Technology)
was considered for performing interpretation on GC-MS of B. tomentosa pod extract and Table 1
shows the list of the constituent compounds observed. Muscalure has been reported in pubchem to be
used as an active ingredient for making pesticides. Almost all the bioactive constituents reported in
B.tomentosa pod extract possess the property of being used in Perfume industry and as flavoring
agents. Megastigmatrienone, also called as “tabanone”, a volatile compound was reported Ohloff et
al.in 1985 [23] to be key ingredient responsible for flavor of tobacco [24] and latterly it has been
quantified in wines also [25]. Caryophyllene has been reported in the leaves B.rufa and B. dumosa
[26]. Eicosane possess anti-analgesic and anti-pyretic properties [11,27]. Caprylic acid was reported
in Bryonia dioica and Galium aparine [28] .Caprylic acid helps in treatment of Crohn’s disease. It is
an essential ingredient in products meant for skin care [29,30].

TIC

6, 000, 00

18294
00

Figure 1 Chromatogram of methanolic extract of pod of B. tomentosa
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Table 1 Compounds detected in GC-MS of Methanolic extract of B.tomentosa pod

S.Ng Compound Name Molecular structure RetentiorfMolecularMolecular | Area | CAS No.
time weight formula %
1. | Caproic acid 5 5.909 116 CsH120, | 0.94 142-62-1
/\/\)LOH
2. | 2,2-Dimethyl-3-hexanol I 6.773 172 CioH20, | 1.31 4166-44-3
acetate W
~ /\J,{\
3. |Hydrazinecarboxylic acid , L 7.050 | 166 CsH1oN2O, | 1.35 | 5331-43-1
phenylmethyl ester ©/\0)LN“'
4. | Clorius 0 7.871 136 CgHgO, 1.05 93-58-3
\OJ‘\( |
S
5. | Hexanoic acid, 2-ethyl- /ﬁ\/\ 8.165 144 CsH160, | 3.13 149-57-5
0¥ Son
6. [Methyl nicotinate I 8.560 137 C;H;NO, | 0.53 93-60-7
C:..‘“_H Lo}
I
~_
7. | n-Caprylic acid - 8.945 144 CgH160, | 0.32 124-07-2
\/\N\Lr
8. | Benzeneacetic acid, methyl ol 9.088 150 CgH 100, 0.21 101-41-7
ester /?D
C_
9. |Hexadecen-1-ol 9.308 240 CigHO | 0.49 64437-47-4
10. | Methyl salicylate i o 9.429 | 152 CgHgO; | 0.15 119-36-8
=~ O~
o]
11. | Dimethyl 3-hydroxy-3- P o 9.725 190 C/H,Os | 0.74  [19020-62-3
methylpentane-1,5-dioate m/
12. | Pentanoic acid,2,2-dimethyl- /\A\r( 9.960 158 CoHis0, | 0.12 5837-93-4
O~
ethyl ester I
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13. Cyclohexane,(4-methylpentyl)- O/\/Y 10.096 | 168 CioHy 0.24 61142-20-9
14. |Nonanoic acid e 10.365 | 158 CyH150, 0.40 112-05-0
15. | 2-Undecanone \/\/\/\A.(: 10.780 | 170 CuH»,O | 0.31 112-12-9
16. |3,5-Heptadienal,2-ethylidene- = 11.094 | 150 CioHiO |0.21 [99172-18-6
6-methyl- I
17. |Methyl dihydrohydnocarpate Q,\/\“’M 11.184 | 268 Ci7H3,0, | 0.39  [25779-85-5
18.| Alpha-Terpinyl acetate i 11.585 | 196 CHy00, | 0.28 80-26-2
19. |Dodecane, 6- cyclohexyl- Uéf\/ 11.845 | 252 CigHs6 0.25 [13151-86-5
20.| 1-Tridecene B 12.149 | 182 Ci3Hos 0.95 2437-56-1
21. | Tetradecane PPN 12.255 | 198 C1aH3o 0.71 | 629-59-4
22. |Caryophyllene 12.682 | 204 CisHaa 0.34 87-44-5
23.| Cyclohexane, Octyl- O/\/\/\/\ 12.953 | 196 CisHog 0.31 1795-15-9
24.| 7-Heptadecene,1-chloro- 13.126 | 272 Ci7H3sCl | 1.14  |556554-78-0
25. | 2,6-Difluorobenzoic acid, O:LW 13.467 | 336 CyoHy6F,0, | 0.37 -
tridec-2-ynyl ester '
26. | Eremophila-1(10),11-diene 13.576 | 204 CisHo4 0.19 10219-75-7
s
S
27.| Lauric acid , methyl ester e 13.814 | 214 C13H260, 0.31 111-82-0
28. | Cedrene 13.880 | 204 CisH2s 0.34 [11028-42-5
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29. b,5.8a-Trimethyldecalin-1-one Ef 14.064 | 194 Cyi3H»O | 0.69 -
30. Pentadecane,8- hexyl V?W 14.408 | 296 Cy1Hua 0.30 [13475-75-7
31. \Undec-10-ynoic acid, undecyl | i _____ 14579 | 336 CaHy0O, | 0.55 -
ester
32. | Diethyl Phthalate L: 14.635 | 222 C1,H140, | 6.66 84-66-2
I/C
33. | Heptadecane, 2,6,10,15- e 14.755 | 296 CyHus 2.66 54833-48-6
tetramethyl-
34. |[Megastigmatrienone ‘)I 15.140 | 190 CisH;s0 | 0.45 |38818-55-2
35. | Benzophenone v 15.236 | 182 CisHigO | 0.47 119-61-9
AN AN
0
36. | Cyclohexane, decyl- Oy 15.493 | 224 CisHs; 0.37 1795-16-0
37.| Caprylone T 15.590 | 226 CisH300O | 1.86 818-23-5
38.| 1,19- Eicosadiene 15.839 | 278 CxoHazs 0.72 [14811-95-1
39. | Methyl tetradecanoate e 16.161 | 242 CisH300, | 1.31 124-10-7
40.| Tridecane, 3- methylene- AN 16.859 | 196 CiaHog 0.20 [19780-34-8
41.| 1- Nonadecanol 16.932 | 284 C19H400 2.53 1454-84-8
42.| Eicosane OSSN 17.005 | 282 CooHao 1.89 112-95-8
43.| Dodecyl propy! ether S 17.074 | 228 Ci5H3,0 0.46 -
44.| Pentadecanoic acid, methyl PO 17.250 | 256 CigH30, | 0.46 7132-64-1
ester '
45, | 2- Pentadecanone, 6,10,14- O e S 17.444 | 268 C1gH360 0.32 502-69-2
trimethyl-
46.| 1,2- Benzenedicarboxylic )\ 17.654 | 278 CiH»0s | 0.53 84-69-5
acid, bis( 2-methyl propyl) = o
ester |E§“L°/ﬁ/
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47.| 8- Octadecanone 17.778 | 268 C1gH360 2.12 [79246-41-6
\/\/\/\/\)\/\/\
48.| Methyl hexadec-9-enoate PO 18.233 | 268 Ci7H3,0, | 3.44 [10030-74-7
49.| Hexadecanoic acid, methyl A 18.294 | 270 C7H340, | 20.10 | 112-39-0
ester :
50. | Dibutyl phthalate i 18.627 | 278 CiH»O, |1.79 [17851-53-5
o T
Cﬂf”iow
51. | Muscalure WJ; 18.982 | 322 CosHus 0.85 [27519-02-4
52. | Heptadecanoic acid, methyl PPV PV VPV IN 19.288 | 284 CigHzs0, | 0.22 1731-92-6
ester
53.| 10- Nonadecanone e |Y1o776 | 282 C19H3s0 0.32 504-57-4
54.| 9,12-Octadecadienoic acid, .1 19,948 | 294 CoH3,0, | 1.96 2462-85-3
methy! ester
55. | Linolenic acid, methyl ester VSO 20.009 | 292 CoH3,0, | 19.56 | 301-00-8
56. | Methyl stearate 20.258 | 298 CioH30, | 1.25 112-61-8
/\/\/\/\/\/\/’\/\/J'k/
| Track 1, ID: Gallic Acid std
T
Start S-tarl Max Max Max End End Area
Peak Rf Height Rf Height % Rf Height Area %o Assigned substance
1 0.02 2.3 0.04 203.4 19.86 0.08 69.0 34529 358 unknown *
2 0.13 86.3 0.42 T73.7 75.53 0.47 36.8 91959.0 95.40 unknown *
3 0.61 27.0 0.61 31.7 3.10 0.66 11.8 TT7.4 0.81 unknown *
4 0.85 35 0.86 15.5 1.51 0.89 28 198.8 0.21 unknown *

Figure 2 Peak report for Gallic acid Standard
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| Track 2, ID: Rutin std
a0,
a0
220
220
Start Start Max Max Manc End End
Peak Rf Height Rf Height Vo Rf Height
1 0.01 2.9 0.04 7TE5.9 T4.24 0.09 17.3
2 0.26 355 0.36 T1.6 6.94 040 62.7
3 042 58.9 0.43 65.4 6.34 0.46 51.9
L 0.52 477 0.56 91.8 8.90 0.60 16.2
£+ 0.63 2.5 0.64 20.4 1.98 0.65 14.2
(5] 0.66 14.4 0.66 16.5 1.60 072 2.7
| Track 3, ID: Quercetin std
Start Start Max Max Maoc End End
Peak R Height R Height % Rf Height
1 0.01 0.2 0.04 241.6 2093 0.07 11.0
2 0.27 32.6 0.30 aa.2 383 0.31 43.0
3 0.36 59.1 0.4z 4.3 644 0.43 729
“ o.a7 83.3 0.59 TFOTFT.9 Bs81.33 o554 26.9
s 0.70 3s5.0 .77 as.2 7.ar o.81 4.7

Figure 3 Peak report for Quercetin Standard

| Track 4, ID: Tannic Acid std
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Figure 4 Peak reports for Tannic acid Standard
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Area
11341.0
53748
1468.9
30647
218.0
387.1

Area
o
51.89
24 59
B6.72
14.02
1.00
1.77

Assigned substance
unknown
unknown
unknown
unknown
unknown
unknown

[ ]

Area
25664
S4as.3
31526
36370.8
409326

Area
Vo
S5.44
2.01
6.69
FTEAT
a.68

Assigned substance
UnKrown ~
Ln ko
Ln koo
L oA m
unKnown

[

Area
248223
6731.2
13088.6
286146
25347
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17.15
37.49
3.32
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' Track &, ID: Ascorbic Acid std
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Figure 5 Peak reports Ascorbic acid Standard

I Track 6, ID: B-Carotene std

. e —
Start Start Mas M Mae End End
Peak Rf Height Rf Height Yo Rf Height
1 0.01 0.2 0.04 7833 7573 0.20 100.7
2 0.51 78.9 0.57 137.2 13.26 0.65 38.3
3 0.66 38.9 0.70 58.7 5.68 0.73 23.0
L Q.77 218 0.78 26.0 251 0.82 4.0
£ 0.89 121 o.92 29.2 2.82 0.94 13.4

Figure 6 Peak report for Beta carotene Standard

I Track 7, ID: DL -Alfa-Tocopherol std
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Area
19957.0
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Figure 8 Peak report for DL-Alfa- Tocopherol Standard
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Track 9, ID: ETP Methanol

Start Start Max Max Max End End Area

Peak Rf Height Rf Height a Rf Height Area k) Assigned substance
1 0.0 13.2 005 506.8 SE.66 013 1.0 217687 G802 urnkroeawn ¢
2 0.24 2.4 027 142 1.65 0.30 0.5 3153 100 urnkroeawn ¢
3 0.30 0z 0.34 T4 4.33 0.38 0.3 B15.4 2.59 unkrown *
4 0.44 5.0 0.50 469 543 0.50 41.0 93T.0 2897 unkrown *
5 0.51 41.6 0.52 49.6 5.74 0.55 291 11599 3.68 unkrown *
[+ 0.55 28.7 0.59 50.8 5.88 063 9.9 2023.4 6.42 unkrown *
T 0.64 10.0 064 121 1.40 069 1.5 2212 070 unkrown *
8 088 108 095 146.2 16.92 0949 0.1 4297 6 1363 urnkroeawn ¢

Figure 9 Peak report for BTP MeOH

Figure 10 Image formation at 254 nm

Figure 11 Image formation at 366 nm
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Conclusion

Gas chromatography Mass spectrometry (GCMS) is the most frequently employed analytical
technique for detecting organic substances in complex compounds. This study presents a
straightforward approach to interpret the results of GC-MS analysis. HPTLC has proven to be a
highly effective technique for analyzing and detecting specific phytochemicals in various parts of
plants. Understanding the findings from GC-MS and HPTLC analysis is useful for forecasting the
chemical formula and structure of multiple compounds within the methanolic extract of B. tomentosa.
Hence, it is believed that this research article can be considered for justification of phytochemicals in
B. tomentosa. The identification of numerous bioactive compounds in this plant, conducted for the
first time in its pod, signifies its potential as a valuable medicinal component in Ayurveda. It would
help in carrying out further research related to isolation, identification, and structure elucidation of
pure bioactive compounds like megastigmatrienone, caproic acid, clorius, methyl nicotinate, n-
caprylic acid, caryophyllene, cedrene, caprylone, eicosane and muscalure from B.tomentosa pods.
Analyzing its pharmacological activity would provide encouraging insights for expediting drug
development and could serve as a pathway for future studies.

Acknowledgement

The authors acknowledge JECRC University STI Hub (DST/SEED/SCSP/STI/2019/100) which is
sanctioned under the assistance of Science for Equity Empowerment and Development Division,
Department of Science and Technology, Government of India for their continuous support.

References

1. Soares, P.K. and Scarminio, 1.S., (2008). Multivariate chromatographic fingerprint
preparation and authentication of plant material from the genus Bauhinia. Phytochemical
Analysis: An International Journal of Plant Chemical and Biochemical Techniques, 19(1),
78-85

2. Nair, P.R., Kumar, B.M. and Nair, V.D., (2021). An introduction to agroforestry: four
decades of scientific developments, Springer 3-20.

3. De Sousa, L.M., de Carvalho, J.L., Gois, R.W., da Silva, H.C., Santiago, G.M., Lemos,
T.L., Arriaga, A.M., Alves, P.B., de Matos, I.L., Militdo, G.C. and da Silva, P.B., (2016).
Chemical composition, larvicidal and cytotoxic activities of the essential oils from two
Bauhinia species. Records of Natural Products, 10(3), 341-348.

4. Nachiar, G.S.,( 2023). A comprehensive review of pharmacognostical, phytochemical and
anti-microbial investigation towards Bauhinia tomentosa L. Research Journal of
Pharmacognosy and Phytochemistry, 15(3), 255-263.

5. Yuenyongsawad, S., Bunluepuech, K., Wattanapiromsakul, C. and Tewtrakul, S., (2013).
Anti-cancer activity of compounds from Bauhinia strychnifolia stem. Journal of
Ethnopharmacology, 150(2), 765-769.

6. Silva, T.M., Lins, A.C.D.S., Sarmento-Filha, M.J., Ramos, C.S., Agra, M.D.F. and
Camara, C.A.,( 2013). Riachin, a new cyanoglucoside from Bauhinia pentandra and its
antioxidant activity. Chemistry of Natural Compounds, 49(1) 685-690.

7. Filho, V.C., 2009. Chemical composition and biological potential of plants from the
genus Bauhinia. Phytotherapy Research: An International Journal Devoted to
Pharmacological and Toxicological Evaluation of Natural Product Derivatives, 23(10),
1347-1354.



Richa Thawani /Afr.J.Bio.Sc.6(13)(2024).362-374

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 373 of 374

Muhammad, A. and Sirat, H.M., (2013). Potent microbial and tyrosinase inhibitors from
stem bark of Bauhinia rufescens (Fabaceae). Natural product communications, 8(10),
1435-1437.

Neto, M.M., Neto, M.A., Braz Filho, R., Lima, M.A.S. and Silveira, E.R., (2008).
Flavonoids and alkaloids from leaves of Bauhinia ungulata L. Biochemical systematics
and ecology, 36(3), 227-229.

More-Adate, P., Lokhande, K.B., Swamy, K.V., Nagar, S. and Baheti, A., (2022). GC-MS
profiling of Bauhinia variegata major phytoconstituents with computational
identification of potential lead inhibitors of SARS-CoV-2 Mpro. Computers in Biology
and Medicine, 147, 1-13

Sathasivampillai, S.V., Sebastian, P.R. and Varatharasan, S., (2020). Medicinal values of a
Saiva ritual plant- Bauhinia tomentosa L. Frontiers in Life Sciences and Related
Technologies, 1(2), 63-68.

Agbede, J.0., (2007). Chemical analysis of leaf meal and processed seed flours of an
aesthetic plant: Bauhinia tomentosa. Journal of Food Agriculture and Environment, 5(2),
233-235

Van Damme, E.J., Lannoo, N. and Peumans, W.J., (2008). Plant lectins. In Advances in
botanical research 48, 107-209. Academic Press.

Tsevegsuren, N., Aitzetmuller, K. and Vosmann, K., (2004). Geranium sanguineum
(Geraniaceae) seed oil: a new source of petroselinic and vernolic acid. Lipids, 39(6), 571-
576.

Nageshwar, G., Anuradha, S.M.J., Radhakrishnaiah, M. and Narayana, L.L.,(1986).
Distribution pattern of phenolic constituents in species of Bauhinia Linn. and its
taxonomic significance. Proceedings: Plant Sciences, 96(1), 1-7.

Badami, R.C. and Daulatabad, C.D., (1969). Component acids of Bauhinia seed
oils. Journal of the Science of Food and Agriculture, 20(2), 99-100.

Row, L.R. and Viswanadham, N., (1954), May. Colouring matter of the flower petals of
Bauhinia tomentosa Linn. In Proceedings of the Indian Academy of Sciences-Section A
39, 240-242, Springer India.

Bylka, W.I.LE.S.L. AW.A., (2001). Isovitexin o-glucosides from Aquilegia vulgaris
L. Acta Poloniae Pharmaceutica, 58(4), 273-276.

Kumari, S., Deori, M., Elancheran, R., Kotoky, J. and Devi, R., (2016). In vitro and in
vivo antioxidant, anti-hyperlipidemic properties and chemical characterization of
Centella asiatica (L.) extract. Frontiers in pharmacology, 7, 1-12

Khan, 1.U., Verma, P., Rathore., B.S, Genetic variability for essential oil, polyphenols
and antioxidant activity of coriander genotypes grown in humid South eastern plain
zone V of Rajasthan (2017). International Journal of Chemical studies. 5(5), 2292-
2297.

Was, R., Sharma, G., Chaturvedi, A. and Sisodia, R., (2020). GC-MS and HPLC Analysis
of Chlorophytum Borivilianum (Safed Musli) A Plant from Ayurveda-Herbal
Viagra. Global Journal of Reproductive Medicine, (5), 101-1062.

Amaku, F.J Igwe, K.K., Madubuike, A.J., Otuokere, L.E., (2006) . Bioactivity evaluation
study of phytochemicals in Gouania longipetala ethanol leaf extract using GC-MS



Richa Thawani /Afr.J.Bio.Sc.6(13)(2024).362-374

23.

24.

25.

26.

27.

28.

29.

30.

Page 374 of 374

analysis. International Journal of Scientific and Technical Research in Engineering , 1(5),
63-71

Ohloff, G., Flament, I. and Pickenhagen, W., (1985). Flavor chemistry. Food Reviews
International, 1(1), 99-148.

Arbulu, M., Sampedro, M.C., Sanchez-Ortega, A., Gdmez-Caballero, A., Unceta, N.,
Goicolea, M.A. and Barrio, R.J., (2013). Characterization of the flavour profile from
Graciano Vitis vinifera wine variety by a novel dual stir bar sorptive extraction
methodology coupled to thermal desorption and gas chromatography—mass
spectrometry. Analytica Chimica Acta, 777, 41-48.

Slaghenaufi, D., Perello, M.C., Marchand, S. and de Revel, G, (2016). Quantification of
megastigmatrienone, a potential contributor to tobacco aroma in spirits. Food
chemistry, 203, 41-48.

Da Silva, K.L.C., da Silva, M.M.C., de Moraes, M.M., da Camara, C.A., dos Santos,
M.L. and Fagg, C.W., (2020). Chemical composition and acaricidal activity of essential
oils from two species of the genus Bauhinia that occur in the Cerrado biome in
Brazil. Journal of essential oil research, 32(1), 23-31.

Okechukwu, P.N.,(2020). Evaluation of anti-inflammatory, analgesic, antipyretic effect of
eicosane, pentadecane, octacosane, and heneicosane. Asian journal of pharamatheutical
and clinical research, 13(4), 29-35.

Al-Snafi, A.E., (2020). Qils and fats contents of medicinal plants, as natural ingredients
for many therapeutic purposes-A review. IOSR Journal of Pharmacy, 10(7), 1-41.

Senthilnathan, S., Jayaraman, S., Veeraraghavan, V.P., Khan, J.M., Ahmed, M.Z., Ahmad,
A. and Gnanamani, A., (2023). HPTLC and GC-MS finger-printing of two potential
multifunctional siddha tailams: Mathan and maha megarajanga tailam. Saudi Journal of
Biological Sciences, 30(7), 1-15.

Pamila, U.A. and Karpagam, S., Pharmacognostical and antimicrobial analysis of leaf
and flower of Bauhinia tomentosa L. (2018) , International Journal of Innovative
Research and advanced Studies,5(9), 37-56.



