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Original Research Article 
Phytochemical Profiling of Mysuru Mallige (Jasminum spp.) Buds and Flowers Using GC-MS: Implications for Aromatic and Therapeutic Applications
Abstract

Mysuru mallige (Jasminum spp.), a culturally and economically significant jasmine cultivar from Karnataka, India, is renowned for its unique fragrance and traditional uses in rituals and ornamental applications. Among its numerous cultivars, Mysuru mallige, originating from Mysuru, Karnataka, India, holds a special place due to its distinctive scent and cultural significance in rituals, garland-making and ornamental uses. Its economic importance is evident in its protected status under the Geographical Indications (GI) registry of India, emphasizing its unique regional identity. Despite its prominence, comprehensive phytochemical profiling of Mysuru mallige remains underexplored, particularly concerning its volatile constituents and their potential industrial and therapeutic applications. This study employed gas chromatography-mass spectrometry (GC-MS) to analyze the volatile phytochemical constituents of its buds and flowers, extracted via microwave-assisted hydrodistillation (MAHD). Linalool was the predominant compound, constituting 46.66% in buds and 47.23% in flowers, followed by (E)-3-hexen-1-ol acetate (19.26% in buds, 16.72% in flowers) and α-farnesene (14.15% in buds, 14.87% in flowers). Indole (2.11% in buds, 1.22% in flowers) and bud-specific myrtenyl formate (3.59%) were notable, while flower-specific compounds included α-muurolene (1.82%) and α-cadinol (0.46%). These compounds contribute to the characteristic aroma of Mysuru mallige and suggest potential antimicrobial, anti-inflammatory and antioxidant properties. The findings highlight the phytochemical diversity of Mysuru mallige, underscoring its potential in fragrance, cosmetic and pharmaceutical industries.
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Introduction

Jasmine (Jasminum spp.), a member of the Oleaceae family, is globally celebrated for its fragrant flowers, which are integral to perfumery, cosmetics and traditional medicine. Among its numerous cultivars, Mysuru mallige, originating from Mysuru, Karnataka, India, holds a special place due to its distinctive scent and cultural significance in rituals, garland-making and ornamental uses. Its economic importance is evident in its protected status under the Geographical Indications (GI) registry of India, emphasizing its unique regional identity. Despite its prominence, comprehensive phytochemical profiling of Mysuru mallige remains underexplored, particularly concerning its volatile constituents and their potential industrial and therapeutic applications.

Essential oils from jasmine are complex mixtures of volatile organic compounds, including terpenoids, esters and aromatic compounds, which contribute to their characteristic fragrance and bioactivity. Gas chromatography-mass spectrometry (GC-MS) is a robust analytical technique for identifying these compounds, offering insights into their chemical diversity and functional properties (Baser & Buchbauer, 2015). Previous studies on jasmine species have identified linalool, benzyl acetate and indole as key contributors to aroma and bioactivity (Sharma et al., 2020). However, cultivar-specific variations, such as those in Mysuru mallige, warrant detailed investigation to unlock their full potential in fragrance, cosmetic and pharmaceutical industries.

This study aimed to characterize the volatile phytochemical profiles of Mysuru mallige buds and flowers using microwave-assisted hydrodistillation (MAHD) followed by headspace GC-MS analysis. By comparing the chemical compositions of buds and flowers, the research sought to identify key aromatic and bioactive compounds, elucidate differences between floral stages and explore their implications for industrial and therapeutic applications. The findings aim to enhance the valorization of Mysuru mallige, supporting its integration into high-value markets.

Materials and Methods

Sample Collection and Preparation

Fresh buds and flowers of Mysuru mallige were collected from multiple genotypes during peak blooming hours (early morning, 6:00–8:00 AM) to maximize volatile compound retention. Sampling was conducted in Mysuru, Karnataka, during the peak flowering season (March–April 2024) to ensure optimal quality. Due to limited availability of individual genotypes, samples from each genotype were pooled in equal proportions to create composite bud and flower samples, each weighing 500 g. Samples were immediately transported to the laboratory under controlled conditions (4°C) to prevent volatile loss and processed within 2 hours of collection.

Extraction of Essential Oil

Essential oil was extracted using a modified microwave-assisted hydrodistillation (MAHD) method, which offers advantages over traditional hydrodistillation by reducing extraction time and improving yield (Rassem et al., 2018). Fresh buds and flowers (500 g each) were placed in separate 2 L flasks containing 1 L of methanol as a solvent to enhance volatile extraction. The samples were heated at 400 W for 120 minutes in a Milestone MWS Ethos E system (2.5 kW, 230 V-60 Hz, 2450 MHz). The vaporized mixture was passed through a condenser connected to a Clevenger-type apparatus and the methanol–oil mixture was collected. The essential oil was separated using dichloromethane in a separating funnel, dried over anhydrous sodium sulfate and stored at -20°C until analysis.

GC-MS Analysis

Volatile compounds were analyzed using a Shimadzu Nexis GC-2030 gas chromatograph coupled with a QP2020 NX mass spectrometer and an HS-20 headspace sampler. Samples (0.1 g of essential oil) were incubated at 90°C for 15 minutes to volatilize compounds. The sample and transfer lines were maintained at 100°C and 110°C, respectively. A pressure of 100 kPa was applied for 1 minute, followed by a 1-minute injection. Helium was used as the carrier gas at a flow rate of 1 mL/min. The GC oven temperature was programmed from 60°C (held for 2 minutes) to 280°C at a rate of 10°C/min, with a final hold of 5 minutes. The injector temperature was set at 280°C with a 1:35 split ratio. Mass spectrometry was performed at 70 eV ionization energy, with a source temperature of 230°C. Compounds were identified by comparing their mass spectra with the NIST 2.0 library.

Results

GC-MS Analysis of Buds and Flowers

Headspace GC-MS analysis revealed distinct volatile profiles for Mysuru mallige buds and flowers, as shown in the chromatograms (Figs. 1 and 2). A total of 20 and 19 compounds were identified in buds and flowers, respectively, with significant overlap but notable stage-specific differences.

Bud Volatile Profile

The volatile profile of Mysuru mallige buds (Table 1) was dominated by linalool (46.66%), followed by (E)-3-hexen-1-ol acetate (19.26%) and α-farnesene (14.15%). Bud-specific compounds included myrtenyl formate (3.59%) and indole (2.11%), contributing to the unique aroma. Other notable compounds included acetic acid, phenylmethyl ester (3.81%), germacrene D (0.81%) and γ-muurolene (0.45%). Retention times ranged from 3.144 to 12.87 minutes, indicating a diverse volatile composition.
Fig. 1: GC-MS chromatograms of Jasmine buds 

Fig. 2: GC-MS chromatograms of Jasmine flowers
Flower Volatile Profile

In flowers (Table 2), linalool was again the dominant compound (47.23%), followed by (E)-3-hexen-1-ol acetate (16.72%) and α-farnesene (14.87%). Flower-specific compounds included α-muurolene (1.82%), α-cadinol (0.46%) and trans-β-ocimene (3.89%). Indole was present at a lower concentration (1.22%) compared to buds. The retention time range (3.269–13.771 minutes) was broader than that of buds, suggesting greater chemical diversity.

Discussion

Aromatic and Bioactive Significance

The GC-MS analysis of Mysuru mallige buds and flowers revealed a rich and diverse volatile profile, with linalool as the predominant compound in both stages (46.66% in buds, 47.23% in flowers). Linalool, a monoterpene alcohol, is widely recognized for its floral, citrus-like scent and multiple bioactivities, including antimicrobial, anti-inflammatory and sedative effects (Peana et al., 2002; Herman et al., 2016). Its high concentration in Mysuru mallige 
Table 1: Phytochemical compounds detected in jasmine buds (Mysuru mallige)
through GC-MS
Note: Important phytochemicals are highlighted in bold
	Retention Time
	Area %
	Height %
	Name

	3.273
	0.77
	0.80
	3-Hexen-1-ol, (Z)-

	5.001
	19.26
	22.00
	3-Hexen-1-ol, acetate, (E)-

	5.116
	0.92
	0.96
	2-Hexen-1-ol, acetate, (Z)-

	5.491
	0.42
	0.40
	Benzyl alcohol

	5.617
	3.59
	2.74
	Myrtenyl formate

	6.226
	1.37
	1.49
	trans-Linalool oxide (furanoid)

	6.373
	46.66
	43.48
	Linalool

	6.946
	0.44
	0.44
	Benzene, 1-isocyano-2-methyl-

	7.269
	3.81
	3.79
	Acetic acid, phenylmethyl ester

	7.542
	0.49
	0.58
	Butanoic acid, 3-hexenyl ester, (Z)-

	8.568
	0.41
	0.43
	Acetic acid, 2-phenylethyl ester

	9.172
	2.11
	1.94
	Indole

	11.708
	0.81
	0.88
	Germacrene D

	11.84
	14.15
	15.15
	α-Farnesene

	11.89
	0.38
	0.43
	γ-Elemene

	12.08
	0.45
	0.41
	γ-Muurolene

	12.119
	1.07
	1.18
	1-Isopropyl-4,7-dimethyl-1,2,3,5,6,8a-hexahydronaphthalene

	12.675
	0.47
	0.41
	Supraene

	12.712
	1.03
	1.10
	3-Hexen-1-ol, benzoate, (Z)-

	12.87
	1.40
	1.39
	(2E,4S,7E)-4-Isopropyl-1,7-dimethylcyclodeca-2,7-dienol


Table 2: Phytochemical compounds detected in jasmine flowers (Mysuru mallige) through GC-MS
	Retention Time
	Area %
	Height 

%


	Name

	3.269
	0.75
	0.78
	3-Hexen-1-ol, (Z)-

	4.995
	16.72
	18.79
	3-Hexen-1-ol, acetate, (E)-

	5.11
	1.50
	1.52
	2-Hexen-1-ol, acetate, (Z)-

	5.605
	3.89
	3.06
	trans-β-Ocimene

	6.22
	2.17
	2.30
	trans-Linalool oxide (furanoid)

	6.363
	47.23
	45.57
	Linalool

	6.54
	0.41
	0.47
	Cyclohexane, 2-ethenyl-1,1-dimethyl-3-methylene-

	6.938
	0.65
	0.63
	Imidazole, 4-heptadecafluorooctyl-

	7.263
	2.71
	2.49
	Acetic acid, phenylmethyl ester

	8.562
	0.45
	0.46
	Acetic acid, 2-phenylethyl ester

	9.168
	1.22
	1.08
	Indole

	11.703
	0.82
	0.84
	Germacrene D

	11.835
	14.87
	15.58
	 α-Farnesene

	11.885
	0.43
	0.47
	(1S,2E,6E,10R)-3,7,11,11-Tetramethylbicyclo [8.1.0] undeca-2,6-diene

	12.075
	0.52
	0.45
	γ-Muurolene

	12.112
	1.17
	1.26
	1-Isopropyl-4,7-dimethyl-1,2,3,5,6,8a-hexahydronaphthalene

	12.675
	0.84
	0.80
	Supraene

	12.707
	1.34
	1.39
	3-Hexen-1-ol, benzoate, (Z)-

	12.866
	1.82
	1.64
	α-Muurolene

	13.771
	0.46
	0.41
	α-Cadinol


Note: Important phytochemicals are highlighted in bold 

underscores its role as the primary contributor to the cultivar’s signature fragrance, making it a valuable component for perfumery and aromatherapy. Recent studies have further highlighted linalool’s potential in neuroprotection and anxiolytic applications, expanding its therapeutic scope (Li et al., 2023; Zhang et al., 2024).

(E)-3-Hexen-1-ol acetate, present at 19.26% in buds and 16.72% in flowers, imparts a fresh, green and fruity aroma, enhancing the sensory profile of Mysuru mallige. This compound has demonstrated antimicrobial and anti-inflammatory properties, making it a candidate for pharmaceutical formulations (Api et al., 2022; Joshi et al., 2011). Similarly, α-farnesene (14.15% in buds, 14.87% in flowers) contributes woody and fruity notes while playing a role in plant defense mechanisms (Pickett et al., 1997; Dewick, 2002). Its presence suggests ecological benefits, such as pest repulsion and potential industrial applications in natural insect repellents (Wang et al., 2023).

Stage-Specific Compounds

Bud-specific compounds, such as myrtenyl formate (3.59%) and indole (2.11%), enrich the fragrance profile with balsamic and musky undertones, respectively. Indole, known for its pollinator-attracting properties, also exhibits antimicrobial activity, enhancing the ecological and therapeutic value of buds (Cna’ani et al., 2018; Pichersky et al., 2002). Myrtenyl formate, a monoterpene ester, is noted for its anti-inflammatory potential, suggesting applications in topical formulations (de Cássia da Silveira e Sá et al., 2013). Germacrene D (0.81% in buds) adds woody, spicy notes and has shown antioxidant and antimicrobial effects, further supporting the bioactivity of Mysuru mallige (Baser & Buchbauer, 2015; Kumar et al., 2024).

Flower-specific compounds, including α-muurolene (1.82%), α-cadinol (0.46%) and trans-β-ocimene (3.89%), contribute to the chemical diversity of the floral stage. α-Cadinol is recognized for its antifungal and antioxidant properties, making it a promising candidate for pharmaceutical and cosmetic applications (Pripdeevech et al., 2010; Lyu et al., 2023). Trans-β-ocimene, with its sweet, herbaceous aroma, enhances the floral bouquet and has been associated with insect-repellent properties (Liu et al., 2024). The broader retention time range in flowers (3.269–13.771 minutes) compared to buds (3.144–12.87 minutes) indicates greater chemical complexity, likely due to developmental changes during flowering.
Industrial and Therapeutic Implications
The phytochemical diversity of Mysuru mallige positions it as a valuable resource for multiple industries. In perfumery, the high linalool content, combined with esters like (E)-3-hexen-1-ol acetate and sesquiterpenes like α-farnesene, supports its use in high-value fragrances. The presence of bioactive compounds, such as indole and α-cadinol, suggests potential in developing natural antimicrobial and anti-inflammatory products for cosmetics and pharmaceuticals. The ecological role of compounds like α-farnesene and germacrene D highlights their potential in sustainable agriculture, particularly in pest management (Wang et al., 2023).

The differences between bud and flower profiles suggest stage-specific applications. Buds, with higher indole and myrtenyl formate content, may be preferred for products requiring musky or balsamic notes, while flowers, with their broader chemical diversity, could be utilized for complex fragrance blends or therapeutic formulations. The MAHD extraction method used in this study proved effective in preserving volatile compounds, offering a scalable approach for industrial production (Rassem et al., 2018; Patel et al., 2025).

Future Research Directions

Future studies should focus on validating the bioactivities of identified compounds through in vitro and in vivo assays, particularly for antimicrobial, anti-inflammatory and antioxidant properties. Genotype-specific analyses could further elucidate variations within Mysuru mallige, supporting the development of tailored cultivars for specific applications. Additionally, exploring the environmental and agronomic factors influencing volatile profiles could optimize cultivation practices for enhanced yield and quality (Sharma et al., 2024). Comparative studies with other jasmine cultivars, such as Jasminum sambac or Jasminum grandiflorum, could provide insights into the unique attributes of Mysuru mallige (Cai et al., 2023).

Conclusion

This study provides a comprehensive phytochemical profile of Mysuru mallige buds and flowers, identifying linalool, (E)-3-hexen-1-ol acetate and α-farnesene as key contributors to its aroma and bioactivity. The presence of stage-specific compounds, such as myrtenyl formate in buds and α-cadinol in flowers, highlights the chemical diversity between floral stages. These findings underscore the potential of Mysuru mallige in fragrance, cosmetic and pharmaceutical industries, as well as its ecological value in sustainable agriculture. By elucidating the volatile composition of this culturally significant cultivar, the study supports its valorization and encourages further research to harness its therapeutic and industrial potential.
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