 Identification of bio-active compounds in hexane extract of Plagiochasma intermedium Lindenb. & Gottsche (A-Liverwort) using UV, FT-IR and GC-MS techniques.
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ABSTRACT:
The presence of phytochemicals has been identified from the liverwort Plagiochasma intermedium, belonging to the family Atoniaceae. The objective of this study was to analyse and identify the bioactive compounds from whole thallus hexane extract of P. intermedium using UV-Vis, FT-RI and GC-MS spectroscopy techniques. Preliminary phytochemical screening of this extract was also done by using the standard methods, this study revealed the presence of various primary and secondary metabolites.  Spectral data of UV-Visible analysis showed the presence of flavonoids, phenolic compounds, and terpenoids. FT-IR spectra absorption peaks displayed distinct vibrational stretching including C-H, C-O, and (CH2)n bending indicated the presence of lipophilic substances, like alkanes, alcohols, fatty acids, terpenes, fatty acid esters, and phytosterols. GC-MS analysis of hexane extract of this plant thalli indicated the presence of 36 volatile bioactive compounds including pentane, 2,4-dimethyl- (65.30%), n-hexane (18.87%), pentane, 2-methyl- (4.31%), and pentane, 3-methyl- (2.75%) in major quantity. The findings of the present study revealed that this research is the initial documentation of the presence of various kinds of bioactive compounds in P. intermedium, and all of which are known to have a variety of biological activities therefore, the current study suggests that this bryophyte can be used as a valuable source of new herbal drug discovery for the benefit of human society.   
Keywords: Bryophytes Plagiochasma intermedium, Hexane extract, Phytochemicals, Bioactive- compounds, UV, FT-IR, GC-MS.
1. INTRODUCTION
For centuries, medicinal plants have been an essential source of therapeutic agents, and they still have a significant impact on drug development and the study of natural products 


(Napagoda and Wijesundara, 2022). As members of the Bryophyte group, liverworts are among the oldest land plant lineages and are renowned for generating a wide variety of distinctive secondary metabolites that are uncommon in higher plants (Pfeifer et al., 2022). Because of the antimicrobial, antioxidant, anti-inflammatory, and cytotoxic properties of these bioactive substances, which include terpenoids, aromatic derivatives, fatty acids, and phenolics, liverworts are becoming a more valuable tool in pharmacognostic research (Pfeifer et al., 2022). The phytochemicals synthesized in bryophytes serves as essential protection not just against biotic challenges but also in abiotic stresses (Joshi et.al.,2022). Certain liverworts synthesize lipophilic terpenoids, and phenolic bis-bibenzyls, which exhibit cytotoxic effects, inhibition of HIV, antimicrobial properties, insect antifeedent, mortality effects, nematocidal activity, anti-obesity effects, anti- influenza activity, and allergenic contact dermatitis (Ashakawa,2017). 
In distinct places of the world, especially in China, North America, and India, bryophytes have been employed in ethno-medicine from ancient times (Negi et. al., 2020). In India, various species of with numerous medicinal properties are primarily found in Himalayan region (Glime, 2017).
UV-Visible, FT-IR and GC- MS are highly effective, fast and precise techniques for detecting range of chemical compounds, such as alcohols, alkaloids, nitro compounds. long chain hydrocarbons, organic acids, phytosterols, and amino acids. Liverworts possess oil bodies within their cells and primarily synthesize sesquiterpenes, diterpines, and lipophilic aromatics as their principal compounds, and these active ingredients are in liverworts are responsible for initiating several biological activities (Huang et. al.,2010).  A detail investigation on phytochemicals and bioactive properties of these compounds of thalloid liverwort Plagiochasma rupestri suggested the presence of signicant flavonoids, phenolics, and flavonoids, which have potential antimicrobial, antioxidant, and antifungal properties (Sharma et.al., 2022). Plagiochasma intermedium showed inhibitory property against the growth of phytopathogenic bacterium Pseudomonas syringae (Deora and Vishwakarma 2012). P. rupestris exhibited antibacterial activity against human pathogen (Khan et.al., 2020). P. appendiculatum, P. intermedium and moss Fissidens bryodes contain arrange of bioactive compounds, including flavonoids, terpenoids, alkaloids, glycosidesmsaponons, 


anthoquinins, and phytosterols. These components exhibit inhibitory effects on the growth of Xanthomonas citri and Peudomonas syringae (Deora 2014). The anti-bacterial effect was observed in the dichloromethane extract of P. intermedium (Sawant, et.al., 2010). 
The present study did not examine the chemical variations between different plant stages such as gametophyte and sporophyte, however, such an investigation would be beneficial in enhancing biochemical understanding and exploring the potential pharmacological applications of P. intermedium species in future.
  The presence of volatile oils, sesquiterpenes, bibenzyls, and fatty acids had been earlier identified by phytochemical studies of liverworts and these compounds were in charge of the plants' defence mechanisms and therapeutic potential (Ludwiczuk and Asakawa, 2020). Numerous pharmacological uses, including antibacterial, antifungal, insecticidal, and anticancer properties, have been connected to the phytoconstituents found in liverworts. Even though their significance is becoming more widely acknowledged, very few studies have examined the Phytochemistry of P. intermedium, which leaves a significant knowledge gap regarding its bioactive potential. Non-polar solvents like n-hexane are essential for isolating lipophilic compounds like hydrocarbons, fatty acids, terpenoids, and sterols because the extraction solvent selection frequently affects the phytochemical composition.
Fourier-transform infrared (FT-IR) spectroscopy, ultraviolet-visible (UV-Vis) spectroscopy, and gas chromatography–mass spectrometry (GC–MS) are commonly used analytical techniques for characterizing plant extracts. These techniques offer important new information about the structural characteristics, functional groups, and qualitative and quantitative makeup of bioactive substances. Such sophisticated analytical profiling of P. intermedium is anticipated to reveal a broad range of compounds that could be involved in its pharmacological significance. Additionally, the identification of bioactive phytochemicals using contemporary analytical techniques and n-hexane extraction offers a scientific foundation for confirming its traditional applications and investigating its potential in drug development based on natural products (Ikeh et al., 2025). Different approaches of analytical techniques are employed to identify and isolate bioactive compounds through fingerprinting of compounds, which includes highly efficient analytical techniques (HPTLC, GC-MS, FTIR, LC-MS, NMR etc.) (Baishya et al., 2024). These techniques are used to assess novel drug development approaches derived from medicinally important plants.
 The presence or absence of chemicals can produce biochemical fingerprints, and the relative strength of these fingerprints can be used to characterise chemotaxonomic traits that distinguish between various species, ecotypes, or phylogenetic relationship. In terms of chemosystematics, high-throughput methods such as GC/MS or LC/MS provide particular prospects but have not been frequently used for bryophytes (Peters et al., 2019) thus, the objective of the current study was to use UV-Vis, FT-IR, and GC-MS techniques to analyse 
and identify the phytochemical profile of the n-hexane extract of P. intermedium, and interpret their potential biological activities. 

2. MATERIALS AND METHODS
 2.1 Plant collection and identification
The thalli of plant species were collected in rainy session in the month of August 2023 from different localities of Mt. Abu Rajasthan, India. The collected plant material was identified with the help of literature available in the taxonomy and plant diversity laboratory and departmental herbarium, Department of Botany, University College of Science M. L. Sukhadia University Udaipur Rajasthan, India. The voucher specimen number LTPD1087 was deposited in the Botany Department herbarium, M. L. Sukhadia University, Udaipur Rajasthan, India. 
2.2 Sample preparation 
2.3 The thalli were picked up from the moist soil substratum, brought to the laboratory, then washed thoroughly in running tap water and then with double distilled water to remove adhering soil or dust particles and other associated taxa. Before extract preparation the thalli were air dried at room temperature in shaded place and pulverized into powder for extract preparation. The powder of 5g was macerated in 80% n-hexane and allowed to stand for 48hin an orbital shaker at 50 0 C. The extract was filtered and stored at 40 C until needed (Joshi et.al., 2022).
2.3 Preliminary qualitative phytochemical screening 
Preliminary qualitative phytochemical screening of aqueous, methanol, ethanol, acetone, ethyl acetate and hexane extracts of Plagiochasma intermedium were performed to identify the presence or absence of primary and secondary metabolites such as carbohydrates, amino acids, protein, phenolic compounds, alkaloids, flavonoids, terpenoids, glycosides, steroids etc. using standard methods (Harbourne, 1998; Trease and Evans, 2002.

2.4 UV Visible spectroscopy (UV-Vis) analysis
UV-Visible spectroscopy works on the principle that molecules absorb specific wavelengths of ultraviolet (UV) or visible light, causing electron to transmit from lower energy level to higher energy level. The amount of light absorbed is measured and is directly proportional to the concentration in the solution, as described by the Beer-Lambert-Law. This absorption pattern creates a unique spectrum that can be used to identify, characterize, and quantify the chemical compounds. In this regard in the present study, the non-polar crude extract was diluted with hexane solvent (1 mg/mL) and then scanned using a "UV-visible true double-beam spectrophotometer (Motras Scientific, India)" to identify a variety of chemical compounds that manifest as absorption bands in the hexane extract of P. intermedium. The wavelength range of 200 to 700 nm was used to record the qualitative UV-visible spectrum and its peak values. 
2.5 Fourier Transform- Infrared Spectroscopy (FT-IR) analysis
FT-IR spectrophotometer is the most powerful technique for identifying the types of functional groups present in phytochemical compounds. In FT-IR analysis the wavelength of light absorbed in salient feature of the chemical bond as can be seen in the annotated spectrum by interpreting the infrared absorption spectrum, the chemical bond is a compound can be identified. The n-hexane crude extract of P. intermedium was used for FT-IR analysis.  The functional groups were interpreted from the FT-IR-spectra by comparing them with standard reference spectra, which were obtained using "FTIR spectroscopy (Bruker alpha Eco-ATR)" in the scan range of 4000 to 600 cm-1 (Nandiyanto et al., 2019).
2.6 Gas Chromatography- Mass Spectrometry (GC-MS) analysis
 The plant sample n-hexane crude extract was examined for analysis of chemical compounds exists in Plagiochasma intermedium thalli by using "GC-MS-QP2010 Ultra Shimadzu, Japan". The oven was set to reach temperatures between 70°C and 300°C at a rate of 10°C per minute. The injector temperature was set to 260 0C, split mode, and a 20:1; injector volume = 1 µL was set with a run time of 60 min. The flow rate of the helium carrier gas was set at a steady 16.3 ml/min. To acquire mass spectra in the range of m/z 10-300 electron ionization at a potential of 70 eV was utilized. The sample’s chromatogram was determined by comparing the mass spectra to NIST library and GC retention time to established standard.   The Based on their mass spectra and chromatograms, the structure, molecular weight, and name of unknown bioactive substances were documented. 
3. RESULTS AND DISCUSSION
3.1 Preliminary quantitative phytochemical analysis
[bookmark: _Hlk191936774]Preliminary phytochemical analysis of three solvent extracts of liverwort Plagiochasma intermedium revealed the presence of various primary and secondary metabolites such as proteins, carbohydrates, amino acids, phytosterols, glycosides, terpenoids, steroids, flavonoids and phenolic compounds and suggested that these solvents were useful for isolating bioactive compounds from the extract of P. intermedium. Preliminary phytochemical testing of all the extracts suggested that alkaloids, saponins, gum and mucilage were absent in all extracts tested for preliminary phytochemical screening of this plant Table 3.1.1.
Table 3.1.1: Preliminary phytochemical screening of different extract of Plagiochasma intermedium Lindenb. & Gottsche
	S.No.
	Phyto
chemicals
	Name of test
	[bookmark: _Hlk208069780]Plagiochasma intermedium Lindenb. & Gottsche

	
	
	
	A.E.
	M.E.
	E.E.
	ACE.E.
	EA.E.
	H.E.

	1
	Carbohydrates
	Molisch’s test,
	+
	+
	+
	+
	-
	-


	
	
	Fehling’s test

	+
	+
	+
	+
	-
	-

	2
	Protein and amino acid
	Ninhydrin Test
	+
	+
	+
	+
	-
	-

	
	
	Xanthoproteic Test

	+
	+
	+
	+
	-
	-

	3
	Phenolic compounds
	Ferric chloride test
	+
	+
	+
	-
	+
	-

	
	
	Lead acetate test

	+
	+
	+
	-
	+
	₋

	4
	Flavonoids
	Alkaline reagent test
	+
	+
	+
	+
	+
	+

	
	
	Shinoda test

	-
	+
	+
	+
	+
	+

	5
	Glycosides
	Keller- Killani test
	+
	+
	+
	+
	+
	+

	
	
	Glycosides test

	-
	+
	+
	+
	+
	+

	6
	Terpenoids and phytosterol
	Salkowski test
	+
	+
	+
	+
	+
	+

	
	
	Lieberman-Burchant

	+
	+
	+
	+
	+
	+

	7
	Alkaloids
	Mayer’s test
	-
	-
	-
	-
	-
	-

	
	
	Wagner’s test

	-
	-
	-
	-
	-
	-

	8
	Tannins
	Gelatin
	+
	+
	+
	+
	-
	-

	9
	Saponins
	Foam test
	-
	-
	-
	-
	-
	-

	
	
	Olive oil test

	-
	-
	-
	-
	-
	-

	10
	Gum and Mucilages
	Alcohol
	-
	-
	-
	-
	-
	-


A.E.: Aqueous Extract; M: Methanol Extract; E.E.: Ethanol Extract; ACE.E.: Acetone Extract; EA.E.: Ethyl acetate Extract; H.E.: Hexane Extract; (+): Present; (-): Absen
3.2 UV-Visible (UV-Vis) Spectroscopy analysis
The UV-visible spectrum (Fig. 3.2.1) of the selected plant’s n-hexane extract exhibited the presence of 15 peaks at 208, 210, 212.5, 218, 270, 272, 276.5, 300, 329, 349, 356, 412.5, 471, 474.5, and 668.5 nm for non-polar compounds with absorption ranging from 0.1273 to 4.034 a.u., as shown in Table 2. The peaks detected from 208 to 356 nm are characteristic for flavonoids and their derivatives. The peaks at 412.5, 471 and 474.5 nm were also detected, and these were identified as terpenoids. The peak at 668.5 nm was due to the presence of chlorophyll, which showed absorbance from 600 to 700 nm (Subayu et al., 2021; Mabasa et al., 2021).

   






Fig. 3.2.1 UV- Visible spectra of n-hexane extract of P. intermedium 
3.3 Fourier Transform- Infrared Spectroscopy (FT-IR) analysis
[bookmark: _Hlk208176848]FT-IR spectrum analysis technique was used to identify functional groups of active components present in the P. intermedium hexane extract based on the peak values in the IR radiation. The results of FT-IR analysis of P. intermedium indicated the presence of various functional groups indicating the presence of different kinds of chemical compounds in the extract.  The FT-IR spectrum showed distinctive absorption peaks (Fig.3.3.2, table 3.3.2) that corresponded to various functional groups. Long-chain aliphatic hydrocarbons and fatty acid derivatives were confirmed by the presence of prominent peaks at, 2922.74, and 2863.21 
cm⁻¹, which were ascribed to the C–H asymmetric and symmetric stretching vibrations of alkanes (Bobroff et al., 2016). While the band at 1378.72 cm⁻¹ showed methyl group bending, indicating the presence of aliphatic chains and terpenoids, the peak at 1460.49 cm⁻¹ correlated with C–H bending vibrations of –CH₂ and –CH₃ groups (Verma et al., 2023).
The presence of terpenoids alcohols and fatty acid esters was indicated by a sharp band at 1062.32 cm⁻¹ that represented C–O stretching vibrations, which can be attributed to alcohols, esters, and ethers (Selvam et al., 2022). Additionally, the band at 725.22 cm⁻¹ was caused by (CH₂) n rocking vibrations of long-chain alkanes, whereas the absorption at 892.92 cm⁻¹ was attributed to out-of-plane bending of =C–H bonds, indicating the presence of alkenes (Jesse, 2020). These findings imply that aliphatic hydrocarbons, fatty acids (including palmitic acid), esters, sterols, and terpenoids, all of which are known to have a variety of biological activities.

[image: ]
Figure 3.3.2: FT-IR Spectrum of n-hexane extract of P. intermedium

Table 3.3.2: FTIR peak values and functional groups in n-hexane extract of Plagiochasma intermedium Lindenb. & Gottsche
	S. No.

	Frequency peak
values (cm−1)
	Vibration/bond Specific
	functional group
	Chemical compound

	1
	2922.74
	C–H asymmetric stretching
	Alkanes (–CH₂)
	Long-chain fatty acids, terpenoids

	2
	2863.21
	C–H symmetric stretching
	Alkanes (–CH₃)
	Alkanes, fatty esters

	3
	1460.49
	C–H bending (scissoring)
	Alkanes (–CH₂, –CH₃)
	Fatty acids, terpenoids

	4
	1378.72
	C–H bending (wagging)
	Methyl groups (–CH₃)
	Aliphatic chains, sterols

	5
	1062.32
	C–O stretching
	Alcohols, esters, ethers
	Terpenoids alcohols, fatty acid esters

	6
	892.92
	=C–H bending (out-of-plane)
	Alkenes (cis-disubstituted)
	Terpenoids, phytosterols

	7
	725.22
	(CH₂)n rocking
	Long-chain alkanes
	Palmitic acid, hydrocarbons



3.4 Gas Chromatography – Mass Spectroscopy (GC-MS) analysis
The chemical compounds identified by GC-MS analysis of n-hexane extract of P. intermedium were enumerated along with their molecular weight, formula, retention time and peak area in table 3.4.3 and Fig. 3.4.3. Gas Chromatography-Mass Spectrometry (GC-MS) analysis of Plagiochasma intermedium hexane (non-polar) extract indicated the presence of 36 compounds with complex mixture of terpenoids, fatty acids, aromatic compounds, and aliphatic hydrocarbons having numerous biological activities. Aliphatic hydrocarbons, specifically 2,4-dimethyl pentane (65.30% area) dominated in the chromatogram, suggesting that volatile branched alkanes make up the majority of the extract. In smaller amounts, methylated pentanes, cyclopentane derivatives, cyclohexane, and toluene were among the other noteworthy hydrocarbons found. The extract included a variety of physiologically active terpenoids, including caryophyllene oxide, neophytadiene, phytol, and calamenene, in addition to hydrocarbons. These terpenoids are known to have antimicrobial, antioxidant, anti-inflammatory, and anticancer effects (Salminen et al., 2008).
The antioxidant and hypocholesterolemic properties of the extract were enhanced by the identification of fatty acids like n-hexadecanoic acid (palmitic acid) and glyceride derivatives like octadecenoic acid and 1,2,3-propanetriyl ester (trioleine) (Onyegeme and Essien, 2021; Shawer et al., 2022). A wide range of metabolic products were suggested by the presence of minor constituents such as aldehydes (7-hexadecenal), ketones (2-pentadecanone), and aromatic derivatives (ethylbenzene, xylene). The n-hexane extract of P. intermedium is rich in volatile hydrocarbons, with notable fractions of bioactive terpenoids and fatty acids, according to the GC–MS profile (Sianipar et al., 2021). The presence of bioactive phenolic compounds like caffeic acid, quercetin, and benboic acid in Plagiochasma appendiculatum (liverwort) and Plagiomnium cuspidatum (moss) were confirmed using techniques like FT-IR and NMR, which are known for their antioxidant, antimicrobial, and antifungal properties highlighting the potential of these bryophytes as natural remedies and in sustainable agriculture (Singh et.al., 2025).
[image: ]Figure- 3.4.3: GC-MS chromatogram of n-hexane extract of Plagiochasma intermedium Lindenb. & Gottsche.

 Table- 3.4.3: GC-MS based Phytoconstituents profile for Plagiochasma intermedium n-hexane extract.
	Peak
No.
	RT
(min)
	PeakArea%
	Compound
	Nature of compound
	Biological potential
	References

	
1
	
0.020
	
0.01
	(Z)-7-Hexadecenal
	Unsaturated aldehyde (fatty aldehyde)
	Antimicrobial, pheromonal, signalling molecule
	Farhart et al., 2022; Zhang et al., 2012

	2
	1.339
	0.01
	l-Alanine ethylamide, (S)-
	Amino acid derivative
	Neuroactive, metabolic intermediate
	Fu et al., 2021

	3
	1.687
	4.31
	2-methyl Pentane
	Branched alkane
	Volatile hydrocarbon, fuel-related, weak bioactivity
	

	4
	1.725
	2.75
	3-methyl- Pentane
	Branched alkane
	Volatile hydrocarbon, limited biological role
	

	5
	1.837
	65.30
	2,4-dimethyl- Pentane
	Branched alkane
	Volatile compound, hydrocarbon marker
	

	6
	1.946
	1.52
	2,2-dimethyl- Pentane
	Branched alkane
	Hydrocarbon, limited direct bioactivity
	

	7
	1.986
	3.65
	Methyl- Cyclopentane
	Cycloalkane
	Volatile hydrocarbon, weak biological effect
	

	8
	2.021
	0.21
	2,2-dimethyl- Pentane
	Branched alkane
	Volatile hydrocarbon
	

	9
	2.136
	0.12
	3,3-dimethyl- Pentane
	Cycloalkane
	Industrial solvent, narcotic effects at high conc.
	

	10
	2.204
	1.81
	Cyclohexane
	Branched alkane
	Volatile hydrocarbon
	

	11
	2.265
	0.08
	3-methyl- Hexane
	Unsaturated hydrocarbon
	Component of volatile oils, weak antimicrobial
	

	12
	2.358
	0.01
	3-methyl-6-methylene- Octane
	Cycloalkane
	Hydrocarbon, limited direct activity
	

	13
	2.415
	0.01
	1,2-dimethyl-, trans- Cyclopentane
	Cycloalkane derivative
	Hydrocarbon, weak narcotic effect
	

	14
	2.472
	0.18
	3-methyl- Hexane
	Aromatic hydrocarbon
	Solvent, CNS depressant, toxic at high exposure
	Jahan et al., 2020

	15
	2.782
	0.01
	Methyl- Cyclohexane
	Aromatic hydrocarbon
	Solvent, mild irritant, weak antimicrobial
	Ramachandran et al., 2023

	16
	3.329
	0.02
	Toluene
	Aromatic hydrocarbon
	Solvent, potential irritant
	

	17
	5.088
	0.01
	Ethylbenzene
	Long-chain alkane
	Antimicrobial, antioxidant, insecticidal
	Guo and Gao, 2021; Rahman et al., 2020; Toabaita et al., 2016

	18
	5.290
	0.03
	m-xylene
	Polycyclic hydrocarbon
	Bioactive component in essential oils, antimicrobial
	El-Fadaly et al., 2023

	19
	18.265
	0.00
	Pentadecane
	Sesquiterpene derivative
	Antimicrobial, anti-inflammatory
	Okechukwu, 2020; Kumar et al., 2025

	20
	19.582
	0.04
	β-Cubebene
	Sesquiterpene
	Antioxidant, antimicrobial
	Radulescu et al., 2021


	21
	19.656
	0.03
	(1R,4R,5S)-1,8-Dimethyl-4-(prop-1-en-2-yl) spiro [4.5] dec-7-ene
	Sesquiterpene (aromatic)
	Anti-inflammatory, antibacterial, anticancer
	Oriola et al., 2025

	22
	20.391
	0.01
	Cuparene
	Sesquiterpene 
	Antioxidant, antimicrobial
	Yucel, 2020; Ishikawa et al., 2001

	23
	20.755
	0.01
	cis-Calamenene
	Sesquiterpene hydrocarbon
	Anti-inflammatory, antimicrobial
	Baldemir et al., 2018; Dai et al., 2023

	24
	20.873
	0.04
	Caryophyllene
	Sesquiterpene
	Antibacterial, antioxidant, gastroprotective, anxiolytic, anti-inflammatory
	Paula-Freire et al. 2014

	25
	21.570
	0.02
	Spathulenol
	Tricyclic Sesquiterpene 
	Anticholinesterase, anti-
nociceptive, anti-hyperalgesic, anti-mycobacterial, antioxidant, anti-proliferative, anti-oedematogenic, cytotoxicity 
 
	Karakaya et al., 2020; Dos Santos et al., 2020; de Jesús Dzul- Beh et al., 2019; do Nascimento et al., 2018; Mirzaei et al., 2017

	26
	21.759
	0.02
	Caryophyllene oxide
	Sesquiterpene alcohol
	Anti-inflammatory, antimicrobial
	Skold et al., 2006; Pastor et al., 2015

	27
	22.851
	0.02
	(4aS,8R)-4a,8-Dimethyl-4,4a,5,6,7,8-hexahydronaphthalen-2(3H)-one
	Sesquiterpene hydrocarbon
	Antioxidant, antibacterial
	Yadav and Chaudhary, 2025

	28
	23.139
	0.48
	(1R,2R,4S,6S,7S,8S)-8-Isopropyl-1-methyl-3-methylene tricyclo[4.4.0.02,7]decan-4-ol
	Sesquiterpene
	Antimicrobial, antioxidant
	Singh and Muzyamba, 2024

	29
	23.594
	0.25
	4-Methyl-1-(1,2,2-trimethylcyclopentyl) cyclohex-3-enol
   
	Sesquiterpene hydrocarbon
	Antioxidant, antibacterial
	Wang et al., 2025

	30
	24.763
	0.01
	3,3-Dimethyl-4-phenyl-4-penten-2-one
	Aromatic ketone
	Flavor compound
	

	31
	25.290
	0.02
	Neophytadiene
	Diterpene hydrocarbon
	Anti-inflammatory, antioxidant, antimicrobial
	Bhardwaj et al., 2020

	32
	25.358
	0.01
	2-Pentadecanone, 6,10,14-trimethyl-
	Ketone (iso-prenoid type)
	Insecticidal, antimicrobial
	Balaji et al., 2017; Sanyaolu et al., 2019

	33
	26.945
	0.06
	n-Hexadecanoic acid
	Saturated fatty acid
	Antioxidant, antibacterial, hypocholesterolemic
	Purushothaman et al., 2024; Mgbeje et al., 2016

	34
	28.851
	0.02
	Phytol
	Diterpene alcohol
	Antimicrobial, antioxidant, anticancer, precursor of Vit. E/K
	Islam et al., 2018; Pejin et al., 2014; Byju et al., 2013

	35
	29.172
	0.02
	9-Octadecenoic acid, 1,2,3-propanetriyl ester,
	Glyceride (lipid)
	Energy source, antioxidant, anti-inflammatory
	Khan et al., 2022

	36
	33.363
	0.01
	3’,8,8’-Trimethoxy-3-piperidyl-2,2’-binaphthalene-1,1’,4,4’-tetrone
	Alkaloid-like naphthalene derivative
	Potential antimicrobial, antioxidant, cytotoxic
	Harun et al., 2020



4. CONCLUSION
The current study is the first detail chemical profile using multi -techniques approach like UV-Vis, FT-IR and GC-MS, to confirm the existence of bioactive substances and their functional groups from n-hexane extract of Plagiochasma intermedium, such as hydrocarbons, fatty acids, terpenoids, esters, and aromatic derivatives. These identified bioactive compounds are linked to a range of beneficial biological activities including cytotoxic, antimicrobial antioxidant, and anti-inflammatory. This research contributes a deeper understanding of P. intermedium phytoconstituents and its potential applications as natural products for pharmaceutical industries to develop new drugs for the benefit of human society.
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