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Abstract— Medicinal plants have long been considered for their ability to treat various human diseases E‘.%—';}E
owing to their potent phytochemical properties. However, isolating lead compounds from complex mixtures : - i e
requires extensive knowledge, specialized equipment, and expertise. The emergence of novel diseases .ﬁt—;“':!: "%-g
underscores the importance of accurately documenting the research on medicinal plants. This study focused ,;i;.f% LE .‘!;""gf',
on Anacyclus pyrethrum (L.) Lag, an ingredient in Kabasurakudineer. Although traditional and experimental Efﬁ' %%
evidence supports various claims regarding these plants, thorough evaluation and utilization of their e
potential are still necessary. Further research is required to elucidate the mode of action of these isolates.

The primary objective of this study was to identify the bioactive compounds in the ethanolic root extract of

Anacyclus pyrethrum wusing Fourier Transform-Infrared (FTIR) and Gas Chromatography-Mass

Spectroscopy (GC-MS). FTIR analysis revealed the presence of hydroxyl groups, alcohols, carboxylic acids,

aromatic compounds, nitro compounds, alkyl halides, and aryl halides with major peaks at 3740.03, 3281.04,

2903.30, 1612.69, 1402.96, 1242.33, 1023.12, 658.19, and 582.88, respectively, indicating phenols,

flavonoids, tannins, and saponins. GC-MS analysis identified 60 compounds, with the major constituents

being 4-Decadienamide, N-Isobutyl-, (E, E)-, and (2e,4e)-N-Isobutyldodeca-2,4-Dienamide, constituting

23.03% and 17.33% of the extract, respectively. This study confirmed that the roots of Anacyclus pyrethrum

(L.) contain significant natural chemical compounds, validating its traditional use in various

pharmacological activities.

Keywords— Anacyclus pyrethrum, Bioactive compounds, Flavonoids, Gas chromatography, Hydroxyl
compounds, Pharmacological activities

l. INTRODUCTION substantially to the treatment and cure of numerous human
diseases owing to their potent phytochemical constituents
[2]. At present, more than 4,000 phytochemicals have been
identified and classified according to their protective
functions, physical characteristics, and chemical
characteristics, with approximately 150 of them being
studied in detail [3]. The process of isolating and identifying
lead compounds from complex mixtures requires several
resources, including comprehensive knowledge, specialized
equipment, and expertise. The urgency for the discovery of

Medicinal plants are a valuable resource for drug
development and synthesis. These plants play a crucial role
in human culture and in the development of natural
resources. Phytochemicals are biologically active
compounds of plant origin that provide health benefits to
humans [1]. These non-nutritive plant chemicals exhibit
protective or disease-preventive properties, and may play a
significant role in plant growth. Medicinal plants contribute
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new agents arises from intractable factors including the
emergence of novel pathogenic diseases. There is a
significant need and ethical imperative to accurately
document investigation findings regarding plants used for
health purposes. Globally, the ongoing pursuit of an
effective drug to combat the severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) has not been
successful. Indian traditional medicines, particularly
polyherbal formulations such as Nilavembu Kudineer and
Kaba Sura Kudineer of the Siddha system of medicine, have
been employed as public health interventions for controlling
viral epidemics such as dengue and chikungunya.
Traditional therapies are safe, effective, and widely used.
Kabasurakudineer is a compound formulation comprising
fifteen ingredients [4]. In this study, we selected one of the
ingredients of Kabasurakudineer Anacyclus pyrethrum (L.)
Lag. roots, commonly known as pellitory roots or Akarkara
in Indian trade. In traditional medicine, the roots of A.
pyrethrum are recommended for the treatment of toothache,
salivary secretion, angina, digestive problems, lethargy,
female infertility, and paralysis of the tongue and limbs.
They are utilized in the form of cream-based animal fats to
treat gout and sciatica, and to prevent illness. Other
pharmacological and biological properties of A. pyrethrum
roots have been reported in the literature, including
sialagogue aphrodisiac [5,6], immunostimulant [7,8],
antidepressant[9], antimicrobial [10,11], anesthetic [12],
anti-inflammatory  [13,14], anticonvulsantl  [5,16],
antioxidant [17], antidiabetic [18], reproductive [19], and
memory enhancer [20] properties. Although there is
traditional and experimental evidence to support the various
claims and benefits of these plants, proper evaluation and
exploitation are required. Further investigations are
necessary to assess the mode of action of the isolates in
various activities. Therefore, this plant was selected for this
study. The aim of the present study was to analyze the
phytochemicals present in the roots of Anacyclus pyrethrum
using gas chromatography and mass spectroscopy.

1. MATERIALS & METHODS
2.1 Study species

In this study, we selected Anacyclus pyrethrum L.,
a medicinal plant belonging to the Asteraceae family. Itisa
perennial herb found in North Africa, India, and other
Arabian countries. The medicinal application of this plant is
utilized in Ayurvedic, Unani, and herbal medicines globally
for the treatment of male disorders, common cold,
toothache, and pyorrhea, and plays a crucial role in
preventing and controlling epilepsy and seizures [9,15].
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2.2 Study area

Anacyclus pyrethrum L. was collected from
Kollimalai in February, 2022. Kollimalai is situated west of
Pachaimalais in the Namakkal district of Tamil Nadu, India.
It comprises a compact block of hills with a total area of 490
square kilometers and altitude ranging from 1000 to 1300
m. The average annual precipitation is approximately 1200
mm.

2.3 Sample preparation

The collected plant roots were washed with water
to remove soil and debris. The plant material was
subsequently dried in the shade for four—five days and
subsequently reduced to small pieces. It was then pulverized
into a coarse powder. The resultant powder was used for
extraction of the active compounds. Plant roots were
extracted using a previously described method. The dried
powders were immersed separately in ethanol (1:4, w/v) at
room temperature for 24 h. The extracts were suction-
filtered through a Whatman No.1 filter paper. This process
was repeated for two additional days, and similar extracts
were pooled, concentrated, and vacuum-evaporated using a
rotary evaporator at a temperature of 40°C [2,4].

2.4 Fourier-transform  infrared spectroscopy (FTIR)
analysis

FTIR is a chemical analytical method that
measures infrared intensity versus the wavelength or wave
number of light. It was employed to analyze potential
biomolecules and bonding interactions between them. IR
spectroscopy was used to determine the vibrational
characteristics of the chemical functional groups in the
samples. When infrared light interacts with matter,
chemical bonds undergo stretching, contraction, and
bending. This chemical functional group tends to adsorb
infrared radiation in a specific wavenumber range within the
structure of the rest of the molecule. The functional groups
of the plant extracts were characterized by FTIR analysis,
and the spectra were scanned in the range 4000400 cm—1
[21] at a resolution of 4 cm—1. FTIR analysis of Anacyclus
pyrethrum L. powdered root samples was conducted using
FTIR spectroscopy (PERKIN ELMER, IR) at the National
College Instrumentation Facility, National College Trichy.

2.5 GC-MS analysis

Gas chromatography-mass spectrometry (GC-MS)
is a technique used to analyze and quantify organic volatile
and semi-volatile compounds. Gas Chromatography (GC)
was used to separate the mixtures into individual
components  using  temperature-controlled  capillary
columns. GC-MS (Shimadzu QP-2020) was performed
using a DB-WAX column containing a polar stationary
phase. A sample injection volume of 1l with a split ratio of
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10:1, was used. The initial injector temperature was 250°C.
The linear velocity to control the flow was maintained at
39.7 cm/sec, Pressure: 68.1 k Pa, total flow: 16. 2 mL/min,
Column flow: 1. Twenty mL/min, ion-source temperature:
200°C, and interface temperature: 250 °C. The oven
temperature was varied from 50 °C to 280°C for 2 min.
ACQ Mode range from 50m/z to 500m/z. Mass spectra were
examined by electron impact ionization at 70 eV.The gas
chromatography (GC) run time for each sample was 40
minutes. Mass spectral range interpretation in gas
chromatography-mass  spectrometry  (GC-MS)  was
conducted using NIST and WILEY library databases [22].
GC-MS analysis of the ethanolic extracts of A. pyrethrum
L. roots was performed using gas chromatography-mass
spectrometry (Shimadzu QP-2020) at the Heber Analytical
Instrumentation Facility (HAIF), Bishop Heber College,
Trichy.

1. RESULTS AND DISCUSSION
3.1 FT-IR spectral data interpretation

Fourier transform infrared (FTIR) spectroscopy is
a vibrational spectroscopic technique that employs infrared
radiation to induce vibrations in molecular bonds within a
sample [23]. The FTIR spectrum was utilized to identify the
functional groups of the active components present in the
extract based on the peak values in the IR region. The FTIR
spectra of the plant extracts (prepared in ethanol) of A.
pyrethrum are presented in Fig 1. The peak values and
probable functional groups present in the root extracts are

FT-IR and GC-MS characterization of bioactive compounds from the root extract of

summarized in TABLE 1. FTIR analysis results
demonstrated that the root extract of A. pyrethrum contained
hydroxyl groups, alcohols, carboxylic acids, aromatic
compounds, nitrocompounds, alkyl halides, and aryl
halides, which exhibited major peaks at 3740.03, 3281.04,
2903.30, 1612.69, 1402.96, 1242.33, 1023.12, 658.19, and
582.88, respectively. These peaks indicate the presence of
phytochemical compounds such as phenols, flavonoids,
tannins, and saponins. Clitoria ternatea was investigated for
bioactive compounds in the leaf and flower parts used in
this study. Fourier-transform infrared spectroscopy of the
leaf extract revealed eight bands, indicating the presence of
alcohols, carboxylic acids, and aromatic compounds,
whereas the flower extract showed eight bands, suggesting
the presence of nitro compounds and alkanes. Upon
analyzing the results of this study, it is evident that they
partially corroborate the previously mentioned output [24].
FTIR analysis of the four types of Wedelia trilobata extracts
revealed the presence of carboxylic acids, alkenes, and nitro
compounds, which aligns with the aforementioned output
[25]. The FTIR analysis of Rivinia humilis and Diplazium
esculentum samples at 4000-500 cm-1 demonstrated the
presence of alkanes and aromatic compounds, which is
consistent with the previously discussed results [26]. A
subsequent study was initiated on Allium sativum and
Nymphaea lotus samples, wherein multiple peaks were
identified in different extractions. Among these peaks,
alcohols, carboxylic acids, nitro compounds, alkanes, and
aromatic compounds were identified, which is consistent
with the previously mentioned results [27].
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Fig 1. FTIR spectrum of A. pyrethrum
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Table 1. FTIR functional groups of compounds in root extract of A. pyrethrum

Frequency range Molecular motion Intensity Functional group
3740.03 O-H(Non-bonded) w Hydroxyl group
3281.04 O-H stretch Br Alcohol
2903.30 O-H stretch Br Carboxylic Acid
1612.69 C-H stretch M-W Aromatic compound
1402.96 NO; stretch S Nitro compound
1242.33 C-F stretch M-W Alkyl & Aryl Halides
1023.12 C-F stretch Alkyl & Aryl Halides
658.19 C-I stretch Alkyl & Aryl Halides
582.88 C-I stretch Alkyl & Aryl Halides

3.2 Gas chromatography mass spectrometry

The ethanolic root extract of A. pyrethrum was
subjected to gas chromatography-mass spectrometry (GC-
MS) analysis, wherein the mass spectra of the compounds
identified in the extract were compared with the National
Institute of Standards and Technology (NIST) library[28].
Sixty compounds exhibiting various phytochemical
activities were identified in the ethanolic root extracts of A.
pyrethrum. The chromatogram is presented in Fig. 2, and
the chemical constituents and their retention time (RT),
molecular formula, molecular weight, and concentration
(%) in the root extract of A. pyrethrum are presented in
TABLE 2 and some structures are in TABLE 3. Fatty
amides were the predominant chemical constituents. The
major components were 2,4-Decadienamide, N-lsobutyl-
(E,E)- (23.03%) , (2E,4E)-N-Isobutyldodeca-2,4-
dienamide (17.33%), Tetrapentacontane, and N-
Hexadecanoic Acid (3.22%). A study was conducted to
evaluate phytochemical screening and GC-MS analysis for
the presence of secondary metabolites, including alkaloids,
flavonoids, terpenoids, steroids, and tannins. Extracts of
numerous plant species have gained popularity in recent
years, and efforts to characterize their bioactive properties
for various pharmaceutical applications [29]. Erigeron
canadensis was subjected to infrared and mass spectroscopy
analyses, yielding 20 peaks, among which alcohols,
phenols, and carboxylic acids were the most prevalent.
Mass spectroscopy was used to identify 23 bioactive
compounds [30]. Subsequently, Chenopodium album was
used to investigate its antifungal activity using mass
spectroscopy, resulting in the identification of six
compounds [31]. Senna occidentalis was analyzed via GC-
MS and infrared spectroscopy, leading to the isolation of
nine compounds, including fatty acids, using a separation
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technique [32]. The roots of Cassia siberiana produced
eight strong and four weak peaks, and mass spectroscopy
was used to isolate 18 compounds [33]. The root extract of
Asparagus racemosus was subjected to FTIR, yielding the
expected peaks along with carboxylic acids, whereas mass
spectroscopy was utilized to isolate the methyl group [34].
The bioactive compounds present in Solanum khasianum
were investigated using gas chromatography-mass
spectrometry. A total of 48 compounds were identified, 13
in the leaves and 32 in the roots. These results demonstrated
that similar compounds were observed in this study [35].
Eichornia crassipes leaves were used for phytochemical
profiling, and FTIR analysis revealed 16 peaks, including
those for aromatic, alcohol, phenol, and nitro compounds.
GC-MS analysis revealed several peaks, the most prevalent
of which were those of the five compounds [36]. Senna tora
were subjected to phytochemical characterization and GC-
MS, several major peaks were identified in the samples
along with phenolic compounds [37]. The leaf extracts of
Tamarindus indica were subjected to infrared and mass
spectroscopy, which provided evidence to support these
results. Infrared analysis revealed 26 peaks from the ethanol
and water samples with alcohol, alkene, and carboxylic
groups, whereas mass spectroscopy identified 60
compounds with hexadecanoic acid, which is consistent
with the findings of the aforementioned study. These results
provide crucial evidence to support the aforementioned
findings [38]. The present study utilized Mentha spicata for
phytochemical investigations. GCMS analysis revealed six
peaks indicative of the presence of alcohol and phenol
groups [39]. Phytochemical investigations were conducted
on Ruellia tuberosa. Infrared analysis revealed 13 peaks
corresponding to phenols and alkene compounds, whereas
GC-MS identified 16 distinct compounds [40].
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Table 2: Phytochemical Components in the root extract of A. pyrethrum by GC-MS

Fig 2: Chromatogram of A. pyrethrum

Peak R.t | Area(%o) Compound name Molecular Molecular
(Min) weight formula
1. 4,114 0.25 Propane, 1,1-Diethoxy-2-Methyl- 146 CgH150,
2. 4.438 0.33 1-Butanol, 3-Methyl-, Acetate 180 C;H14,0,
3. 4,718 2.79 1-Butanol, 2-Amino-3-Methyl- (+/-.)- 103 CsH1sNO
4. 4.77 0.84 Acetic Acid, 1-Ethyl-2-Methylpropyl Ether 144 CsH160,
5. 5.33 0.55 1,2-Cyclooctanedione 98 CsHeO2
6. 6.335 1.51 Glycerin 92 C3HsO3
7. 6.475 0.49 2,4-Dihydroxy-2,5-Dimethyl-3(2h)-Furan-3-One 144 CsHgO4
8. 6.662 0.68 Formic Acid, 2-Propenyl Ester 86 C4HeO2
9. 8.706 0.35 Uracil, 1-methyl- 126 CsHsN2O>
10. 9.186 | 051 | 1,1,3-Triethoxybutane 190 C1oH,05
11. 10.061 0.81 Cyclopentasiloxane, Decamethyl- 370 CyoH3005Si5
12. 10.13 0.67 N,N-Dimethyl-O-(1-Methyl-Butyl)-Hydroxylamine 131 C7/H17NO
13. 10.165 1 2-[(Dimethylamino) Oxy]Pentane 131 C;H17NO
14. 10.265 1.32 4h-Pyran-4-One, 2,3-Dihydro-3,5-Dihydroxy-6-Methyl- 144 CsHgO4
15. 11.617 155 Dodecane 170 CioHy
16. 12.529 1.25 3-Acetoxy-3-Hydroxypropionic Acid, Methyl Ester 162 CgH1005
17. 13.99 0.32 Cyclohexasiloxane, Dodecamethyl- 444 C1,H3606Sis
18. 14.18 0.45 2-Methoxy-4-Vinylphenol 150 CoH 10,
19. 14.967 0.53 Phenol, 2,6-Dimethoxy- 154 CgH 104
20. 15.113 0.61 Eugenol 164 CyoH120,
ISSN: 2456-1878 (Int. J. Environ. Agric. Biotech.)
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21. 16.157 1.55 Tetradecane 198 CisHy
22. 16.946 1.87 Benzaldehyde, 2-Hydroxy-4-Methyl- 136 CgHsO2
23. 17.272 0.49 1,6,10-Dodecatriene, 7,11-Dimethyl-3-Methylene-, (E)- 204 CisHoa
24, 19.777 0.8 Lavandulyl Propionate 210 C13H5,0,
25. 20.261 0.83 Hexadecane 226 CieHas
26. 20.37 1.23 1,3,4,5-Tetrahydroxy-Cyclohexanecarboxylic Acid 192 C;H,04
217. 20.455 0.97 4-Methylmannitol 196 C,;H450¢
28. 20.957 0.96 Beta.-D-Glucopyranose, 4-O-.Beta.-D-Galactopyranosyl- 342 Cy,H»04,
29. 21.159 0.44 Acetic Acid, Trifluoro-, Octahydro-4-Hydroxy-1,5- 264 CioH15F304
Methano-1h-Inden-1-Y| Ester
30. 23.826 0.58 9,11Dimethyltetracyclo[7.3.1.0(2.7).1(7.11)] Tetradecane 218 CigHo
31. 23.96 0.38 Tetradecane 198 CiHyg
32. 25.793 1.27 1-(3-Phenyl-Bicyclo[1.1.1]Pent-1-Y1)-Propan-1-One 200 CyHi0
33. 26.075 0.38 Methyl 14-Methylpentadecanoate 270 Cy7H3,0,
34. 26.106 0.68 1lh-Indene, 1-Ethylideneoctahydro-7a-Methyl-, Cis- 164 CioHyg
35. 26.258 | 23.03 | 2,4-Decadienamide, N-Isobutyl-, (E,E)- 223 C14H2sNO
36. |26.435| 053 | 7-Hexadecyn-1-Ol 238 Cy6H30
37. 26.652 3.22 N-Hexadecanoic Acid 256 CysH3,0,
38. 27.182 0.32 Hexadecanoic Acid, Ethyl Ester 284 CygH30,
39. [27.274| 069 | [1,1-Biphenyl]-2-Ol 170 Cy,Hy0
40. 28.207 0.46 Naphthalene, Decahydro-1,1-Dimethyl- 166 CyoHy,
41. 28.741 0.64 9,12-Octadecadienoic Acid (Z,Z)-, Methyl Ester 294 Cy9H340,
42. 29.341 1.23 9,12-Octadecadienoic Acid (Z,2)- 280 Cy5H3,0,
43. 29.419 2.26 (Z,2)-6,9-Cis-3,4-Epoxy-Nonadecadiene 278 C19H340
44, 29.597 | 17.33 | (2e,4e)-N-Isobutyldodeca-2,4-Dienamide 251 CisH29NO
45, 29.759 0.97 N-Propyl 9,12-Octadecadienoate 322 C,1H302
46. [31.381| 0.65 | N-(2-Methylbutyl)Undeca-(2e,4z)-Diene-8,10- 243 C1sH21NO
Diynamide
47. 31.43 0.38 9-Tricosene, (Z2)- 322 CosHus
48. 31.813 0.3 Eicosane 282 CyoHu
49, 32.271 1.14 N-Isobutyl-(2e,4z,8z,10e)-Dodecatetraenamide 247 C1sH2sNO
50. 32.345 0.83 (2e,4e,10e)-N-Isobutylhexadeca-2,4,10-Trienamide 305 C2oH3sNO
51. 32.608 2.05 (2e,4¢)-N-Isobutyltetradeca-2,4-Dienamide 279 CigH3sNO
52. 34.246 0.81 Stigmasta-3,5-Diene 396 CygHusg
53. 34.52 0.45 Octadecane 254 CigHsg
54. 34.905 0.29 1,2-Benzenedicarboxylic Acid 390 CysH350,
55. 34.957 1.58 5,8,11-Eicosatriynoic Acid, Methyl Ester 314 Cy1H300,
56. 35.232 0.55 5,8,11,14-Icosatetraynoic Acid 296 CyoH240,
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57. 35.559 2.3 Tetrapentacontane 758 CssH110

58. 35.795 0.58 Tetrapentacontane 758 CssH110

59. 37.031 2.14 Tetrapentacontane 758 CssH1q0

60. 37.51 0.84 1,3-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester 390 Cy4H350,
61. 38.215 1.28 Tetrapentacontane 758 CssH1q0

62. 38.332 1.01 1-Methyl-1h-Imidazole-4,5-Dicarboxamide # 168 CeHsN4O2
63. 38.44 0.72 Silikonfett 9999 -

64. 39.141 0.79 Stigmasta-5,22-Dien-3-0I 412 CyoH4s0
65. 39.448 1.37 Tetrapentacontane 758 CssH110

Table 3: The structure of some identified compounds

Hit#1 Entry:22572 Library:NIST14.lib
SES8 FormulaC8HIB02 CAS:174141-9 MolWeight:146 Retindex:840
CompName:Propane, 1,1-diethoxy-2-methyl-

Peak 1: Propane, 1,1-Diethoxy-2-Methyl-

i = 5 5

80

60H N

4 3

N e Wl ] [
-+ ¥ i

syl | | ‘[‘ f s 1

st S Suu——— 1] S —————
0 2 3 4 S 6 7 8 % 100 10 120 130 Mo

Hag:) Entry23437 Libeary WILEYS LIB
SE0 Formula CTHI402 CAS:123-92-2 MolWeight 130 Retladex 0
CompNeme: |-BUTANOL, 3-METHYL-, ACETATE $8 2METHYLBUTYL ACETATE §S ISOPENTYL ACETATE 3§ BETA-METHYL BUTYL ACET)

80~
(G ' AN (
: |
A ’ '
1 31l % | 51 90 18 13
T Treviy T T A LA MAS ) M T
2 5] 4 )] L n b} Rl 100 110 120 130

Peak 2: 1-Butanol, 3-Methyl-, Acetate

Hit:] Entry 4686 Library NIST14.lib
SESI Formula CSHIING CAS:16369-054 MolWeight: 10 Retlndex 876
CompName: |-Butanol, 2-amino-3-methyl- (-

T 1 T 1
10 .| 30 40 50 ] n U] 5 1L (R (R N & NN € )

Peak 3:1-Butanol, 2-Amino-3-Methyl-

T2 Entry 21377 Libeary NISTI4 b
SL76 Fomuly CSHIGOD CAS:35857-16-0 MolWeight 144 Retlndex:B36
CoepiName Acetic acid, | tind-2-methyipropy{ ester

100+

B

- -
i A Y
JII: L]
lﬂ: . i & . 15

5 N i 8 l R 1!
T I e i R e e T ™7 s ity
10 now o H | M B %W 1 101X 130 M40 13 160 1T IR 19 M0

Peak 4:Acetic Acid, 1-Ethyl-2-Methylpropyl Ester

Hit=:] Emry 6163 Libeary WILEYS LIB
SI93 Formula CSHG02 CAS:3008404) MolWeight %8 Retindex 0

His:| Eniry2450 Libeary NISTI4 fib
8196 Formula C3HB03 CAS:36-81-5 MolWeight92 Retindex.%67

Peak 5:1,2-Cyclooctanedione

CompNarre: ] 2-CYCLOOCTANEDIONE $§ 1.2-CYCLOPENTANEDIONE CompName Glyoerin
100 o
*L: - 9
* . \(\ 8
H W 0H
1 Y 1 1 \/\/
g o 0 b,
1 A,.» ’I y wln_»e Ay 1uo,l.Y ::,’ v e ss [ n
T ) ) A | T T T ™ LA T amant it THH T T T \aas T T T T
N0 SO 60 0 0% 100 10 10 130 40 150 160 170 1% 19 20 10 N 30 4 ] 0 0 0 % 100 1o

Peak 6:Glycerin

ISSN: 2456-1878 (Int. J. Environ. Agric. Biotech.)
https://dx.doi.org/10.22161/ijeab.95.24

214



https://dx.doi.org/10.22161/ijeab.95.24

Anand et al.
Anacyclus pyrethrum Linn

FT-IR and GC-MS characterization of bioactive compounds from the root extract of

Hité:1 Eniry 21051 LibraryNISTI4 b
SI:85 Fomnula C6HS04 CAS:10230-62:3 MolWeight 14 Retindex:1173
CompName:2 4-Dihydroxy-. 5-dimethyl-3(H-furen-3-one

Peak 7:2,4-Dihydroxy-2,5-Dimethyl-3(2h)-Furan-3-One

0 P | =
o ) /
bH I\
- 14 f"‘ ‘\
I L)
My b /\: -
1 ‘\ LS 8L 8 1] i
i | Ml T 0% T (KA VA s AN TP 26t | (i Lok il vl el ey b | o T e '
N ] 60 8 00 120 140 160 180 200 20 M0 W M

Hift| Entry 6% Library NISTI4 ib

S194 Formula:C4HB02 CAS: 1838-59-1 MolWeight $6 Relndex 673
CompName Fomucaacid, 2-propeny ester

10

AA

Ikttt B AL it ! L Ik b J L |

) ) Wl e Ll L |
T O 1 O T T O
Peak 8:Formic Acid, 2-Propenyl Ester

Hitk2 Entry 112% Libeary:NIST14 kb

SERY Formula CSHON2O0Z CASHIS-770 MolWewht 126 Retindex:1186
CompName Uracil, 1-methed

0

89765 Libeary WILEYS LIB
203 CASSEME26 MolWeight 190 Retindexl)
.| STRIETHOXYBUTANE

Peak 11:Cyclopentasiloxane, Decamethyl-

J{ I I
- |
‘|' ~ | 4 e
|| ol l!_\- L . | :11 M all - N
, - e S g 16 1 M o i
| W0 0 ] B0 ] Ll 90 100 10 (b1 AN S s 0 A A B . y
1 i ] % e 130 15 1 1w N0 I OB O W 0 W
Peak 9:Uracil, 1-Methyl : ;
' y Peak 10:1,1,3-Triethoxybutane

Hat#:1 Eniry: 311966 Library WILEYS LIB Hit# | Frinc 14264 Libray NISTI4 fib
SURD Formubr CI0K3CSSIS CAS 541406 Mol Weight 370 Ret Relodex T8
Compiiame CYCLOPENTASILOXANE, DECAMETHYL- 8§ 224,466 52,10 (-DECAMETHYL-1 3.5.7.9,2.4.5.8,10-PENTAONAPENTASILEC :
.-,n_.

1 N e
4“: G PR N TN
- N

E I o w om B} st

A Bt e ot e e b s S T T e

N0 60 S 0 10 M40 160 (R0 20 20 M0 20 X0 N 3N M) I ™ A e i

16 W W W M M MW

Peak 12:N,N-Dimethyl-O-(1-Methyl-Butyl)-Hydroxylamine

V. CONCLUSIONS

In conclusion, this investigation offers significant
insights into the phytochemical composition of Anacyclus
pyrethrum (L.) Lag root extract, corroborating its traditional
applications in various pharmacological contexts. Fourier-
transform infrared spectroscopy (FTIR) analysis revealed
the presence of essential functional groups, including
hydroxyl groups, alcohols, carboxylic acids, and aromatic
compounds, indicating the presence of phenols, flavonoids,
tannins, and saponins. Gas chromatography-mass
spectrometry (GC-MS) analysis identified 60 bioactive
compounds, with 4-Decadienamide, N-Isobutyl-, (E, E)-,
and (2e,4e)-N-lIsobutyldodeca-2,4-Dienamide as the
predominant constituents. These findings are consistent
with those of previous studies on various medicinal plants,
which demonstrated the presence of similar functional
groups and bioactive compounds. The identification of
these phytochemicals provides a scientific foundation for
the traditional use of A. pyrethrum in the treatment of
various ailments and supports its potential for
pharmaceutical development.  Additional research is
necessary to elucidate the specific pharmacological
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activities of the identified compounds and their mechanisms
of action. The isolation and individual testing of these
bioactive constituents could potentially lead to the
discovery of novel therapeutic agents. Furthermore, in vivo
studies and clinical trials are required to fully understand the
efficacy and safety of A. pyrethrum extracts in medical
applications. This study contributes to the expanding body
of knowledge on medicinal plants and underscores the
importance of continued ethnopharmacological research.
The results highlight the potential of A. pyrethrum as a
valuable resource for phytopharmaceutical development
and emphasize the need for the conservation and sustainable
utilization of medicinal plants.
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