GC–MS Profiling and Pharmacological Implications of Bioactive Compounds in Holarrhena Antidysenterica Bark Extract


25 Abstract
26 Background:
27 Holarrhena antidysenterica (L.) is a medicinal plant widely recognized for its therapeutic
28 applications in traditional medicine. It is commonly used to treat gastrointestinal disorders,
29 infections, and inflammatory conditions. The bark is traditionally considered the most potent
30 part of the plant.

31 Aim of the study:
32 While its pharmacological properties have been explored, a detailed GC-MS-based analysis of
33 the bark extract remains limited. This study aims to identify and characterize the volatile and
34 semi-volatile bioactive compounds in the 80% ethanol extract of H. antidysenterica bark using
35 Gas Chromatography–Mass Spectrometry (GC-MS).
36 Materials and methods:
37 The bioactive compounds from the bark were extracted using 80% ethanol via maceration and
38 subjected to GC-MS analysis using an Agilent 8890 GC system coupled with a 5977 MSD.
39 The separation was performed on an HP-5ms Ultra Inert capillary column, with helium as the
40 carrier gas. Compound identification was achieved by matching mass spectra with the NIST17
41 library.
42 Results:
43 GC-MS analysis identified 15 bioactive compounds, including phenolic acids and derivatives
44 (trans-cinnamic acid, vanillic acid, p-coumaric acid), apocynin, sterols (γ-sitosterol), and fatty
45 acids and esters (n-hexadecanoic acid, 9,12-octadecadienoic acid, ethyl ester). These
46 compounds	are	known	for	their	antioxidant,	antimicrobial,	anti-inflammatory,	and
47 pharmacological properties, reinforcing the medicinal value of H. antidysenterica.
48 Conclusions:
49 This study provides a detailed GC-MS profile of H. antidysenterica bark extract, highlighting
50 its bioactive potential in pharmaceuticals and nutraceuticals. The presence of phenolic acids,
51 sterols, and fatty acids suggests its therapeutic relevance. Further in vitro and in vivo studies
52 are recommended to validate its pharmacological effects.
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57 1. Introduction

58 According to recent taxonomic updates from the World Flora Online database, Holarrhena
59 antidysenterica (L.) is currently considered synonymous with Holarrhena pubescens Wall. ex
60 G. Don, which is now the accepted name for this species (World Flora Online, 2025).
61 Holarrhena antidysenterica (L.) (family: Apocynaceae), commonly known as Kutaja, holds
62 significant ethnopharmacological value in Indian traditional medicine systems (Tiwari, 2024).
63 It is widely used in Ayurvedic, Unani, and other traditional medicine systems. These uses

64 include the treatment of gastrointestinal disorders, fevers, infections, and inflammatory
65 conditions (PJD., 2001). It has been reported to possess antimicrobial, antidiabetic,
66 hepatoprotective, and immunomodulatory properties due to its diverse bioactive compounds,
67 including alkaloids, sterols, phenolic acids, flavonoids, and fatty acids (Pawar G. P., 2024a).
68 These pharmacological and phytochemical attributes have also been comprehensively
69 reviewed in earlier literature (Sinha, 2013). Similar phytochemical investigations in medicinal
70 plants such as Curculigo pilosa have emphasized their importance in promoting animal health
71 and therapeutic use (Adebisi et al., 2024).
72 Among its active phytochemicals, steroidal alkaloids such as conessine have been extensively
73 studied for their antibacterial and anti-inflammatory activities (PJD., 2001). The bark of H.
74 antidysenterica is traditionally used for diarrhea, dysentery, and gastrointestinal infections,
75 making it a valuable medicinal resource. Similar broad-spectrum therapeutic effects have also
76 been reported in other plant barks, such as Cydonia oblonga, which exhibited antibacterial,
77 antioxidant, and	antidiabetic	activities (Abed	et  al.,	2023).	Despite its extensive
78 ethnopharmacological use, detailed chemical profiling of its bark extract remains limited
79 (Pawar G. P., 2024b).
80 The identification of bioactive compounds is essential for understanding the pharmacological
81 basis of medicinal plants, ensuring standardization, quality control, and supporting drug
82 development (Muthu, 2006). Studies such as Jattap and Mandhar (2025) have highlighted the
83 value of isolating and characterizing bioactive compounds from traditional medicinal plants to
84 support their pharmacological relevance. While traditional phytochemical screening methods
85 offer qualitative insights into secondary metabolites, they lack the specificity and resolution
86 required for comprehensive compound characterization (Rajalakshmi, 2018). The bark of H.
87 antidysenterica is particularly significant due to its high concentration of steroidal alkaloids
88 such as conessine, which exhibit potent antibacterial and anti-inflammatory properties.
89 Gas Chromatography-Mass Spectrometry (GC-MS) is a highly sensitive and selective
90 technique used for detailed characterization of volatile and semi-volatile compounds in plant
91 extracts (Rajalakshmi, 2018; Mlozi et al., 2022). Unlike conventional phytochemical tests,
92 GC-MS provides  high-resolution  separation  and  precise  compound  identification  by
93 comparing mass spectral data with established databases, such as NIST17 (Rajalakshmi, 2018).
94 This method is particularly useful for detecting phenolic acids, fatty acids, sterols, and
95 alkaloids, which contribute significantly to the therapeutic potential of medicinal plants
96 (Pawar G. P., 2024b).
97 Previous studies on H. antidysenterica have mainly focused on its alkaloid-rich extracts and
98 qualitative  phytochemical  screening (Kumari, 2021).  While  flavonoids,  alkaloids,
99 glycosides, and sterols have been reported in different parts of the plant (PJD., 2001), there is
100 a lack of comprehensive GC-MS profiling of the bark extract, which limits our understanding
101 of its volatile and semi-volatile constituents (Pawar G. P., 2024a).
102 Additionally, bioactive compounds such as phenolic acids, fatty acids, and sterols have not
103 been fully explored in H. antidysenterica bark, despite their potential pharmacological

104 significance (Jaberian et al., 2013; Asmaey, 2024). This critical gap in phytochemical
105 characterization highlights the need for systematic investigation through GC-MS analysis to
106 validate the traditional claims associated with the bark.
107 Given the limited research on GC-MS-based analysis of H. antidysenterica bark, this study
108 aims to fill this gap by identifying and characterizing its bioactive compounds using GC-MS-
109 based phytochemical analysis (PJD., 2001). This research will provide a detailed chemical
110 fingerprint of the bark extract and contribute to the scientific validation of its traditional
111 medicinal applications (Asmaey, 2024; Kant, 2025).

112 This study aimed to comprehensively profile and characterize the bioactive constituents of
113 Holarrhena antidysenterica (L.) bark extract through GC-MS analysis. The detected
114 compounds were systematically classified based on their pharmacological activities, including
115 antioxidant, anti-inflammatory, and antimicrobial properties. Furthermore, a comparative
116 assessment was conducted  against  previously  documented  phytochemicals  from  H.
117 antidysenterica and related medicinal plants to establish phytochemical consistencies and
118 novel findings.
119 2. Materials and Methods

120 2.1 Plant Material Collection
121 In August 2023, the bark of Holarrhena antidysenterica (L.) was procured from a certified
122 Ayurvedic store in Kalaburagi, Karnataka, India. The collected bark was washed thoroughly
123 with distilled water to remove surface contaminants and air-dried at room temperature for seven
124 days. After drying, the bark was ground into a fine powder using a mechanical grinder and
125 stored in an airtight container until further use.
126 2.2 Preparation of Ethanolic Extract
127 The powdered bark (10 g) was soaked in 100 mL of 80% ethanol and kept at room temperature
128 for 72 hours with occasional stirring to enhance extraction. After extraction, the mixture was
129 filtered using Whatman filter paper No.1 (qualitative Grade 1, circular, 90mm diameter, ~11 µm pore size) followed by fine filtration using a 0.22 µm Axiva syringe filter. The filtrate was allowed to dry at room temperature, and the dried extract was stored in a sterile container at 4 °C until further analysis.
130 Maceration was chosen for its efficiency in preserving thermolabile compounds and
131 maximizing the yield of phenolic acids and sterols (Okafor, 2022). This method has been used
132 in	several	ethnopharmacological	studies	for	extracting	active	phytoconstituents
133 (Azwanida, 2015; Do, 2014).
134 2.3 Gas Chromatography-Mass Spectrometry (GC-MS) Analysis

135 GC-MS analysis was conducted using an Agilent 8890 GC system equipped with a 5977 MSD.
136 An HP-5MS Ultra Inert capillary column (30 m × 0.25 mm ID × 0.25 µm film thickness) was
137 used with helium (99.99% purity) as the carrier gas at a constant flow rate of 1.0 mL/min. A
138 1 µL aliquot of the plant extract was injected in splitless mode at 250 °C. Ionization was carried
139 out using electron ionization (EI) at 70 eV, and mass spectra were recorded from m/z 40–600.

140 The GC-MS analysis was performed at the Sophisticated Analytical Instrument Facility
141 (SAIF), IIT Madras, and the authors gratefully acknowledge their support.
142 2.4 GC Temperature Program

143 The GC oven was programmed as follows:

	153
	· Initial: 75 °C, hold for 0.5 min

	154
	· Ramp 1: to 180 °C at 10 °C/min, hold for 3 min

	155
	· Ramp 2: to 300 °C at 8 °C/min, hold for 5 min



156 Total run time: 53.5 minutes.
157 This temperature gradient is well suited for separating fatty acids, sterols, and phenolic acids
158 in plant matrices (Kant, 2025; Asmaey, 2024).
159 2.5 Compound Identification and Data Analysis

160 	Compounds were identified using NIST17 spectral library.
161 	A match score of ≥90% was accepted.
162 	Compounds were grouped as:
163 o Phenolic acids
164 o Sterols
165 o Fatty acids
166 o Volatile metabolites
167 This classification is consistent with prior GC-MS phytochemical profiling studies in medicinal
168 plants (Aly et al., 2023; Bouic, 2001; Hassan et al., 2022).
169 3. Results 
170 This section presents the GC-MS profiling results of the ethanoic bark extract of Holarrhena
171 antidysenterica, highlighting the identified bioactive compounds and their classification into
172 major phytochemical groups. The pharmacological relevance of these compounds is discussed
173 based on existing literature, followed by a comparative analysis with similar findings from
174 related medicinal plants. This integrative approach provides insights into the therapeutic
175 potential and novelty of the identified metabolites.
176 3.1 GC-MS Chromatogram Analysis
177 The GC-MS chromatographic analysis of the Holarrhena antidysenterica (L.) bark extract
178 revealed 15 distinct bioactive compounds, identified based on their retention times (RT), peak
179 areas, and spectral similarity with the NIST17 mass spectral library.

180 Figure 1: GC-MS chromatogram of H. antidysenterica bark extract, showing retention
181 times (RT) of major bioactive compounds (labelled as 1-15).
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182 Figure 1. GC–MS chromatogram of the ethanolic bark extract of Holarrhena antidysenterica. 
183 The chromatogram illustrates the retention time (RT, in minutes) and relative abundance of the 
184 phytochemical constituents identified using gas chromatography–mass spectrometry (GC–MS).
185 A total of 15 major peaks were observed, corresponding to phenolic acids, flavonoids, 
186 fatty acids, and sterol derivatives.
187 The major identified compounds include 2-methoxy-4-vinylphenol (RT: 9.937 min), 
188 trans-cinnamic acid (RT: 12.786 min), apocynin (RT: 14.008 min), vanillic acid (RT: 16.043 min), 
189 p-coumaric acid (RT: 20.605 min), 4-acetoxy-3-methoxycinnamic acid (RT: 22.246 min), 
190 n-Hexadecanoic acid (RT: 24.834 min), Hexadecanoic acid ethyl ester (RT: 25.765 min), 
191 conjugated linoleic acid (RT: 29.104 min), cis-vaccenic acid (RT: 29.235 min), and 
192 γ-sitosterol (RT: 47.223 min).
193 Peak-area percentages represent the relative abundance of each compound, with vanillic acid (29.33%), 
194 apocynin (18.23%), and trans-cinnamic acid (17.52%) being the dominant constituents.
195 Compound identification was confirmed by comparison with the NIST17 mass spectral library.
196 The identified compounds, along with their retention time, molecular formula, chemical class, 
197 and reported biological activities, are summarized in Table 1.

198 3.2 Identified Bioactive Compounds & Their Pharmacological Relevance

199 Table 1. Bioactive compounds identified in Holarrhena antidysenterica (L.) bark extract via
200 GC-MS analysis with retention time, molecular formula, peak area, and known biological
201 activities.

	Peak #
	Retention Time (min)
	Compound Name
	Molecular Formula
	Peak Area (%)
	Reported Biological Activities

	1
	9.937
	2-Methoxy-4-vinylphenol
	C9H10O2
	0.52
	Antioxidant (Simanjuntak, 2023
October 23), Antimicrobial (Rajendrasozhan, 2021; Fridayanthi, 2025), Anticancer (Kim, 2019)

	2
	12.786
	Trans-cinnamic acid
	C9H8O2
	17.52
	Antioxidant, Anti-inflammatory (Ruwizhi, 2020)

	3
	12.98
	Ethanone, 1-(2-hydroxyphenyl)
	C8H8O2
	3.02
	Cardioprotective (Gabriel, 2011)

	4
	14.008
	Apocynin
	C9H10O3
	18.23
	Anti-inflammatory (Boshtam, 2021),
Neuroprotective (Sharma, 2016)

	5
	16.043
	Vanillic acid
	C8H8O4
	29.33
	Antioxidant, Hepatoprotective
(Ingole, 2021)

	6
	17.192
	n-Propyl cinnamate
	C12H14O2
	1.16
	Antimicrobial (Freitas, 2024)

	7
	20.605
	p-Coumaric acid
	C9H8O3
	0.61
	Antimicrobial, Anti-cancer (Godlewska-Żyłkiewicz, 2020)

	8
	22.246
	4-Acetoxy-3-methoxycinnamic acid
	C12H12O5
	2.79
	Anti-inflammatory, Skin protective (Menezes, 2024)

	9
	22.916
	3-Hydroxy-4-methoxycinnamic acid
	C10H10O4
	7.08
	Antioxidant, Anti-inflammatory (Williamson, 2024)


	10
	24.834
	n-Hexadecanoic acid
	C16H32O2
	3.01
	Antimicrobial (Purushothaman, 2024), Anti-inflammatory (Makuttan, 2025)


	11
	25.765
	n-Hexadecanoic acid, ethyl
ester
	C18H36O2
	1.21
	Moisturizing, Skin conditioning
(Mawazi, 2022)

	12
	29.104
	9(E),11(E)-Conjugated linoleic
Acid
	C18H32O2
	3.8
	Anti-inflammatory, Cardioprotective
(Rojas, 2021)

	13
	29.235
	cis-Vaccenic acid
	C18H34O2
	2.48
	Antimicrobial, Cholesterol-lowering
(Naim, 2024)

	14

	29.765
	9,12-Octadecadienoic acid ethyl ester
	C20H36O2
	2.25
	Cholesterol-lowering, Hypolipidemic (Balamurugan, 2015),
Immunomodulatory, Anti- inflammatory (Kataki, 2025)


	15 
	47.223
	γ-Sitosterol
	C29H50O
	7                    
	Cholesterol-lowering (Balamurugan, 2015;Yuan, 2019), Immunomodulatory (Sirikhansaeng, 2017), Anti-inflammatory (Naikwadi, 2022; Latief, 2019), Antimicrobial (Tripathi, 2013)

	
	
	
	
	
	


202 Table 1. List of bioactive compounnds identified in the ethanolic bark extract of Holarrhena antidysenterica (L.) Wall. ex A. DC. using Gas Chromatography–Mass Spectrometry (GC–MS). The table presents the retention time (min), molecular formula, and relative peak area (%) of each compound, along with their previously reported biological activities from published literature.
203 Note: Compound identification was based on spectral matching with the NIST17 library. Peak
204 area percentages were calculated using ChemStation software with Total Ion Chromatogram
205 (TIC) normalization, representing the relative abundance of each compound in the extract.

206 3.3. Discussion on Identified Compounds
207 3.3.1. Phenolic Acids and Their Biological Importance
208 The presence of vanillic acid, p-coumaric acid, and apocynin indicates that Holarrhena
209 antidysenterica  (L.)  bark  extract  contains  potent  antioxidant  and  anti-inflammatory
210 constituents. Phenolic acids are well-known free radical scavengers, reducing oxidative stress

211 and mitigating chronic diseases, including cancer, diabetes, and neurodegenerative disorders
212 (Manurung, 2022; Pandey, 2009).
213 • Vanillic Acid: A widely reported phenolic acid with strong antioxidant and hepatoprotective
214 properties (Khodayar, 2024). It plays a critical role in neutralizing reactive oxygen species
215 (ROS) and protecting cellular structures from oxidative damage (Khodayar et al., 2024;
216 Rajalakshmi, 2018).
219
220 • p-Coumaric Acid: Recognized for its antimicrobial and anticancer activity. It has
221 demonstrated inhibitory effects against bacterial pathogens and is under investigation for its
222 chemo preventive potential, particularly in colorectal cancer (Muthu, 2006).
223
224 • Apocynin: A potent anti-inflammatory and neuroprotective molecule. It acts by inhibiting
225 the NADPH oxidase pathway, which is implicated in the pathogenesis of neurodegenerative
226 conditions such as Alzheimer’s and Parkinson’s diseases (Boshtam et al., 2021; Sharma &
227 Nehru, 2016). It has been shown to attenuate dopaminergic neuronal degeneration in a
228 Parkinson’s disease model by targeting microglial oxidative stress (Boshtam, 2021), while its
229 broad neuroprotective effects across multiple disease pathways have also been reported
230 (Simonyi, 2012).
231 3.3.2 Sterols and Their Pharmacological Potential

232 γ-Sitosterol: It exhibits a broad pharmacological spectrum, including anti-inflammatory,
233 antioxidant, and lipid-lowering activities. It reduces intestinal absorption of cholesterol by
234 competing with dietary cholesterol in the gut, thus contributing to cardiovascular health
235 (Namasudra et al., 2021; Savla, 2021). Furthermore, γ-sitosterol modulates immune function
236 and has shown potential in managing autoimmune and inflammatory diseases (Okafor, 2022).
237 3.3.3. Fatty Acids and Their Pharmacological Roles

238 Several fatty acids and their esters were identified in the H. antidysenterica bark extract,
239 notably n-hexadecanoic acid, 9,12-octadecadienoic acid ethyl ester, cis-vaccenic acid, and
240 conjugated linoleic acid. These compounds are well-documented for their antioxidant, anti-
241 inflammatory, and cardioprotective activities.
242 	n-Hexadecanoic Acid (Palmitic acid): Commonly found in plant lipids, this fatty acid
243 has demonstrated antimicrobial and anti-inflammatory properties by modulating
244 cytokine expression and reducing inflammatory mediators (Elsadek, 2024).
245 	9,12-Octadecadienoic Acid, Ethyl Ester: An ethylated derivative of linoleic acid, this
246 compound is recognized for enhanced bioavailability and has shown potential in
247 reducing oxidative stress and supporting neuroprotection (Thawkar, 2024).
248 	cis-Vaccenic Acid: A monounsaturated omega-7 fatty acid, it is associated with
249 antibacterial effects and lipid metabolism regulation, especially in reducing low-density
250 lipoprotein (LDL) cholesterol (Pawar, 2024).
251 	Conjugated Linoleic Acid (CLA): This fatty acid is known for its anti-carcinogenic,
252 cardioprotective, and immune-modulating roles, often highlighted in functional food
253 research (Becker & Pariza, 1999; Ghaly, 2025).

254 The detection of these fatty acids supports the bark’s ethnopharmacological application in
255 managing metabolic, inflammatory, and infectious diseases, reinforcing its potential use in
256 plant-based therapeutic formulations. Similar GC-MS-based phytochemical studies, such as
257 the analysis of Anacardium occidentale leaf extract, have demonstrated the presence of
258 multiple bioactive constituents, further supporting the reliability of this analytical method in
259 medicinal plant research (Amarachukwu, 2024). Such compound-level insights align with
260 earlier research where bioactive constituents were isolated from traditional medicinal plants,
261 validating their pharmacological roles (Bhattacharya, 2006; Murru, 2021).
262 3.4 Comparison with Previous Studies

263 The GC-MS profile of Holarrhena antidysenterica (L.) bark extract obtained in this study
264 shows consistency with previous reports that identified phenolic acids, sterols, and fatty acids
265 in various parts of the plant (Abubakar K. S., 2025; Bouic, 2001; Hassan et al., 2022). However,
266 our findings extend beyond existing literature by revealing the presence of apocynin and 9,12-
267 octadecadienoic acid ethyl ester, which have not been previously reported in bark-specific GC-
268 MS studies of H. antidysenterica. This highlights the novelty and deeper resolution offered by
269 the present chemical profiling.
270 Table 2 presents a comparative summary of major bioactive compounds detected in this study,
271 matched with earlier reports on similar compounds across H. antidysenterica and other
272 medicinal plants.
273 Table 2. Comparative analysis of major compounds with previously reported studies

	Peak #
	Major Compounds Identified
	Similarities
	Plant species
	References

	5, 12, and
15
	Vanillic acid, Linoleic acid, and γ-Sitosterol
	Flavonoid, Phenolic acids, and Tannin
	Acanthospermum hispidum
	(PJD.,
2001)

	4
	Apocynin
	Phenolic compounds
	Holarrhena antidysenterica
	In this study

	
5, 9, and
15
	Vanillic acid, 3- Hydroxy-4- methoxycinnamic acid, γ-Sitosterol
	
Flavonoid and Tannin
	
Varies medicinal plants
	(Ingole, 2021); (Sun
&
Shahrajabian, 2023)

	14
	9,12-Octadecadienoic acid ethyl ester
	Lipids
	Holarrhena antidysenterica
	In this study

	14
	9,12-Octadecadienoic acid ethyl ester
	Lipids
	Rosmarinus officinalis L
	(Oguntibeju, 2018)

	10
	n-Hexadecanoic acid
	Palmitic acid
	Holarrhena antidysenterica
	In this study


274 
275 Table 2: Comparative analysis of major compounds identified in Holarrhena antidysenterica 
276 bark extract with previously reported studies
277 Note: Compounds not previously reported in literature and identified exclusively in this study
278 are marked as “Present study.”
279 These comparisons highlight both shared and unique phytochemical features between H.
280 antidysenterica and other medicinal plants. The detection of compounds such as apocynin and
281 9,12-octadecadienoic acid ethyl ester offers novel insights into the phytochemical richness of

282 H. antidysenterica bark and its potential for therapeutic applications, particularly in managing
283 chronic inflammation and dyslipidemia-related disorders.

284 3.5 Pharmacological Relevance of Identified Compounds
285 The bioactive compounds identified in the Holarrhena antidysenterica (L.) bark extract exhibit
286 a wide range of pharmacological activities, validating its traditional medicinal uses. Based on
287 the compound classes particularly phenolic acids, fatty acids, and sterolthe extract
288 demonstrates potential in several therapeutic domains:
289 • Antioxidant Applications - The presence of apocynin and γ-sitosterol supports the extract’s
290 potential in managing oxidative stress. Apocynin has been reported to inhibit NADPH oxidase,
291 a key enzyme involved in ROS production, particularly relevant in neurodegenerative
292 conditions such as Alzheimer’s and Parkinson’s disease (Das et al., 2023; Kim et al., 2011).
290
291 • Anti-inflammatory Applications - Phenolic acids such as apocynin and sterols like γ-
292 sitosterol are known to modulate inflammatory pathways. γ-Sitosterol, for instance, is
293 implicated in reducing vascular inflammation through the suppression of pro-inflammatory
294 cytokines, making it promising for inflammatory bowel disease and endothelial dysfunction
295 (Latief, 2019).
296
297 • Cardioprotective Applications- Fatty acids such as linoleic acid derivatives and sterols like
298 γ-sitosterol contribute to lipid-lowering effects by inhibiting cholesterol absorption and
299 improving lipid profiles. These mechanisms may reduce the risk of atherosclerosis and
300 coronary artery disease (Namasudra et al., 2021; Swamy et al., 2017).
301 These activities collectively highlight the potential of H. antidysenterica bark extract as a
302 source of bioactive molecules for the development of phytopharmaceuticals and functional
303 foods, consistent with previous comprehensive studies on the therapeutic roles of phenolic-
304 rich medicinal plants (Afrokh, 2022).
305 4. Conclusion

306 The present  study  offers  a  comprehensive  GC-MS-based  phytochemical  analysis  of
307 Holarrhena antidysenterica (L.) bark extract, revealing fifteen bioactive compounds including
308 phenolic acids, sterols, and fatty acids. Notably, compounds such as vanillic acid (Sawitri,
309 2025), apocynin (Swamy, 2017), γ-sitosterol (PJD., 2001), and 9,12-octadecadienoic acid ethyl
310 ester (Oseni, 2024) were identified, each associated with significant pharmacological activities
311 like antioxidant, anti-inflammatory, antimicrobial, and cardioprotective effects.
312 These findings not only affirm the traditional medicinal use of H. antidysenterica but also align
313 with growing interest in evidence-based validation of ethnobotanical resources. The study
314 underscores the bark’s potential in phytopharmaceutical development and paves the way for
315 further pharmacological evaluations and bioactivity-guided fractionation.
316 Future investigations, including in vitro, in vivo, and clinical studies, are essential to validate
317 the biological activities of these compounds and explore their mechanisms of action. Such
318 efforts will help in standardizing plant-based formulations and support the integration of
319 traditional medicine with modern drug discovery, potentially contributing to the development
320 of standardized, plant-derived therapeutic agents.



1 Study Highlights:
2 	GC-MS profiling of H. antidysenterica bark revealed 15 bioactive compounds.
3 	Compounds include phenolic acids, sterols, and fatty acids.
4 	Pharmacological relevance includes antioxidant, antimicrobial, and anti-inflammatory
5 roles.
6 	Phytochemical profile compared with allied ethnomedicinal plant studies
7 	Findings reinforce bark’s therapeutic role in traditional medicine
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