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ABSTRACT 

Gynochthodes ridsdalei, a member of the Rubiaceae family, is an endemic species found in the 

southern-western Ghats of Kerala and Tamil Nadu, India. This plant is used in traditional 

medicines. This study aimed to determine the chemical composition of G. ridsdalei leaves using 

preliminary phytochemical screening and gas chromatography-mass spectrometry (GC-MS) 

analysis. Preliminary phytochemical screening involved the use of different solvents such as 

petroleum ether, chloroform, ethyl acetate, and methanol. Screening revealed the presence of 

various compounds, including carbohydrates, saponins, tannins, phenols, flavonoids, proteins, 

amino acids, steroids, terpenoids, and cardiac glycosides, in the leaf extract. GC-MS analysis of 

the methanolic leaf extract was performed to obtain a more detailed profile of its constituents. A 

total of 23 compounds were identified in the extract. The major constituents detected were n-

hexadecanoic acid (51%), 2,4-di-tert-butylphenol (3.63%), tetradecanoic acid (2.89%), 2-

butenedioic acid (Z)- dibutyl ester (2.60%), methyl glycocholate, 3TMS derivative (2.59%), and 
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octadecanoic acid (2.21%). Mass spectra were interpreted using the National Institute of Standards 

and Technology (NIST) and Wiley Library databases. The analysis revealed that the leaves of G. 

ridsdalei contain a significant amount of organic compounds. The findings highlight the potential 

pharmacological and therapeutic relevance of this species.  

Keywords: Gynochthodes ridsdalei, GC-MS, Phytochemicals, Therapeutic potential 

INTRODUCTION  

The family Rubiaceae produces various 

bioactive compounds with significant 

pharmacological potential. Gynochthodes 

ridsdalei Razafim. & Bremer, a woody liana, 

is an endangered species endemic to the 

southwestern Ghats [1]. The therapeutic 

importance of this plant has been 

substantiated by the presence of several 

bioactive compounds. Previous studies have 

shown that the methanolic extract of G. 

ridsdalei stem exhibits various 

pharmacological and therapeutic effects, 

including antimicrobial, antioxidant, 

antitumor, muscle relaxant, and anti-

inflammatory properties [2]. Phytochemical 

analysis of the methanolic extract of root 

revealed the presence of sterols, phenols, 

terpenes, coumarins, fatty acids, esters, 

anthraquinones, vitamins, and additional 

terpenes in both stems and roots [3]. Given 

that this plant is both endemic and endangered 

in the southwestern Ghats, it is crucial to 

further explore and investigate its chemical 

composition for future research. This study 

aimed to contribute to the current knowledge 

in this area by reporting the qualitative 

phytochemistry and gas chromatography-

mass spectrometry (GC-MS) analysis of the 

methanolic extract of G. ridsdalei leaves. 

MATERIALS AND METHODS 

Collection of Materials 

Fresh G. ridsdalei leaves were collected from 

Ponmudi hills, Trivandrum, Kerala. The plant 

was identified and voucher specimens were 

deposited in CATH herbarium with voucher 

number CATH 21027.  

Preparation of Extract 

Leaves were chopped and subjected to shade 

drying at ambient temperature. Dried leaves 

were ground into a fine powder and stored in 

a container. A total of 20 g of the leaf powder 

was used for further extraction. Serial Soxhlet 

extraction of the leaf powder was performed 

using different solvents with varying 

polarities: petroleum ether (40-60℃), 

chloroform (50-60℃), ethyl acetate (60-

77℃), and methanol (60°C). Each extraction 

process lasted for 4 h.  

Qualitative phytochemical analysis 
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Phytochemical examinations were carried out 

for the leaves as per standard methods such as 

carbohydrates- Molisch’s test and Benedict’s 

test [4], phenol- Lead acetate test and Ferric 

chloride test [4], tannin- Ferric chloride test 

[5], saponin- Froathing test [6], alkaloid-

Dragendroff’s test and Mayers test [5], 

flavonoid- Alkaline reagent test and Ferric 

chloride test [5], protein and amino acid- 

Millons test and Biurette test [7] and, sterol 

and terpenoids-Salkowski’s test [5], 

glycosides- Liebermann’s test and 

Salkowski’s test [8].  

GC-MS analysis and Identification of 

Components 

Methanolic extract (0.5 μL) of leaves G. 

ridsdalei was performed using GC-MS 

model: Shimadzu, QP2020 equipped with an 

autosampler series AOI 20i. An SH Rxi 5ms 

fused silica capillary column of 30m length, 

0.25mm diameter and 0.25μm film thickness 

was used for the analysis. For GC-MS 

detection, an electron ionization system with 

ionization energy of 70eV was used. The 

carrier gas was Helium (99.99%) used at a 

constant flow rate of 1.2 ml/min. The extract 

was injected into the instrument and oven 

temperature was programmed from 70 °C (1 

min); followed by 180 °C at the rate of 10 °C 

min−1; and 280 °C, where it was held for 10 

minutes. Injector and ion source temperature 

were set at 300°C and 220°C respectively. The 

total running time of GC-MS was 37 min. The 

identification of compounds was based on 

comparison of their mass spectra with those of 

NIST Libraries. 

RESULTS & DISCUSSION 

Initial screening of G. ridsdalei leaves was 

conducted using various solvents, including 

petroleum ether, chloroform, ethyl acetate, 

and methanol. Preliminary phytochemical 

analysis revealed the presence of fatty acids, 

phenols, terpenoids, esters, and 

carbohydrates. These compounds have been 

reported to exhibit a range of biological 

activities, including anti-inflammatory, 

antimicrobial, antioxidant, anticancer, 

diuretic, and anti-apoptotic properties. 

Table 1 presents the results of the Soxhlet 

extraction of leaves in four solvents, showing 

that the percentage yield of the extract ranged 

from 0.45% to 3.85%. Table 2 provides an 

overview of the phytochemical compounds 

present in the crude extract as well as the 

individual solvents used (petroleum ether, 

chloroform, ethyl acetate, and methanol). The 

chromatogram of the compounds is shown in 

Figure 1. Table 3 showed the constituents in 

the methanol extract.  
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Table 1: Yield from leaves of G. ridsdalei after Soxhlet extraction in 4 solvents 
Extraction solvents % of yield (W/W) 

Petroleum ether 0.8 
Chloroform 3.57 
Ethyl acetate 0.45 

Methanol 3.85 
 
 
 
 
 
 

Table 2: Phytochemical analysis of G. ridsdalei leaves in four solvents 
Tests Petroleum ether Chloroform Ethyl acetate Methanol 

Carbohydrate + + + + 
Tannin - - - + 
Saponin - - - + 
Phenol + - + + 

Alkaloid - - - - 
Flavonoid - + - + 

Protein + - + - 
Sterol and Terpenoid + + + + 

Glycosides + + + + 
 
 
 
 
 
 
 

 
Figure 1: Chromatogram obtained from the GC-MS methanolic leaves extract of G. ridsdalei 
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Table 3: Predominant components detected in methanol extract of G. ridsdalei leaves 

 
 
 

DISCUSSION 

Notably, the analysis identified n-

hexadecenoic acid as a saturated fatty acid 

with the highest peak area (51.07%), which 

has been reported to possess various 

beneficial properties, including anti-

inflammatory, antioxidant, hemolytic, 

nematicidal, and anti-androgenic activities 

[15]. Another compound, phytol, which is 

categorized as a diterpene, has antimicrobial, 

anticancer, anti-inflammatory, and diuretic 

properties [15], while also serving as a 

precursor to vitamins E and K1. Fatty acids 

such as octadecanoic acid exhibit 

antimicrobial activity, and tetradecanoic acid 

possesses antimicrobial, antioxidant, 

anticancer, and cosmetic attributes [15]. 

Among the identified phytochemicals, 

S. No. RT Name of the compound Area % Pharmacological action 
1 4.71 Z-3-methyl-2-hexenoic acid 0.98 Not reported 
2 9.47 2-methoxy-4-vinylphenol 1.67 Antimicrobial and anti- oxidant [9] 
3 10.19 d-mannose 0.91 Antimicrobial activity [10] 
4 12.92 2,4-di-tert-butylphenol 3.63 Antioxidant activity [11] 
5 13.32 2-butenedioic acid (Z)-, dibutyl ester 2.60 Anti-bacterial [12] 
6 13.69 2-bromotetradecanoic acid 0.93 Antioxidant [12] 
7 15.57 Hexadecane, 1,1-bis (dodecyloxy)- 0.78 Antioxidant [13] 
8 16.60 (E)-4-(3-hydroxyprop-1-en-1-yl)-2-

methoxyphenol 
0.87 Antimicrobial, antioxidant, anti-

inflammatory and analgesic [14] 
9 16.86 Tetradecanoic acid 2.89 Anti-oxidant, anti-microbial, anti-

cancerous, cosmetics [15] 
10 18.03 Ethanol, 2-(9-octadecenyloxy)-, (Z)- 1.18 Anticancer, anti-gonorrheal [10] 
11 18.13 2-Pentadecanone, 6,10,14-trimethyl- 1.44 Hypocholestrolemic, antioxidant 

and lubrication [10] 
12 19.26 Cyclopropanebutanoic acid, 2-[[2-[[2-[(2-

pentylcyclopropyl) methyl] cyclopropyl] 
methyl] cyclopropyl] methyl]-, methyl ester 

2.15 Not reported 

13 19.51 Benzothiazole, 2-(2-hydroxyethylthio)- 0.79 Anthelmintic activity[16] 
14 19.82 n-hexadecanoic acid 51.07 Anti- inflammatory, antioxidant, 

hemolytic, nematicide, anti- 
androgenic flavor [15] 

15 21.79 Phytol 1.37 Antimicrobial, anti-cancerous, anti-
inflammatory and diuretic 

properties [15] 
16 22.18 Z-(13,14-Epoxy) tetradec-11-en-1-ol acetate 1.06 Anti-tumour [17] 
17 22.38 Octadecanoic acid 2.21 Antimicrobial activity [15] 
18 22.60 Hexadecanoic acid, 1-(hydroxymethyl)-1,2-

ethanediyl ester 
1.04 Anti-microbial activity[18] 

19 26.71 Octadecanal, 2-bromo- 0.99 Anti-inflammatory and anti-
apoptotic [10] 

20 29.60 (+)-Prostaglandin F2à, 4TMS derivative 1.84 Not reported 
21 32.35 Androsta-1,4-dien-3-one, 6,17-

bis[(trimethylsilyl)oxy]-, (6á,17à)- 
1.61 Not reported 

22 33.87 Octasiloxane, 
1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadeca 

methyl- 

1.92 Antimicrobial[19] 

23 34.92 Methyl glycocholate, 3TMS derivative 2.59 Anti-oxidant [20] 
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phenolic compounds such as 2,4-di-tert-

butylphenol exhibit antioxidant activity, and 

2-methoxy-4-vinylphenol has reported 

antimicrobial and antioxidant properties [9, 

11]. In addition, d-mannose, octasiloxane, 

1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-

hexadeca methyl- displayed antimicrobial 

activity [19]. Other notable compounds, such 

as octadecanal, 2-bromo-, possess anti-

inflammatory and anti-apoptotic properties 

[10]. Sesquiterpene 2-pentadecanone, 

6,10,14-trimethyl-, exhibits 

hypocholesterolemic and antioxidant 

activities [10]. Benzothiazole, 2-(2-

hydroxyethylthio), reportedly exhibits 

anthelmintic activity [16]. Fatty acid esters, 

namely 2-butenedioic acid (Z)- and dibutyl 

ester, display antibacterial properties [12], 

whereas hexadecanoic acid, 1-

(hydroxymethyl)-1,2-ethanediyl ester, is 

associated with antimicrobial activity [18]. In 

addition, hexadecane, 1,1-bis(dodecyloxy)-, 

methyl glycocholate, 3TMS derivative, 2-

bromotetradecanoic acid, and (E)-4-(3-

Hydroxyprop-1-en-1-yl)-2-methoxyphenol 

exhibited antioxidant activity [12, 13, 14, 20]. 

Furthermore, octadecanal, 2-bromo- 

demonstrate anti-inflammatory and anti-

apoptotic properties, whereas ethanol, 2-(9-

octadecenyloxy)-, (Z)- possess anti-cancer 

and anti-gonorrheal properties [10]. Finally, 

Z-(13,14-epoxy) tetradec-11-en-1-ol acetate, 

a cyclic ester, is associated with antitumor 

activity [17]. Overall, this study highlights the 

prominent bioactive compounds in the 

methanol extract. 

CONCLUSION 

An initial investigation of the chemical 

composition of the methanolic extract 

obtained from the leaves of G. ridsdalei was 

conducted through preliminary 

phytochemical screening and gas 

chromatography-mass spectrometry (GC-MS) 

analysis. The results revealed the presence of 

various organic compounds, including 

carbohydrates, saponins, tannins, phenols, 

flavonoids, proteins, amino acids, steroids, 

terpenoids, and cardiac glycosides. 

Subsequent GC-MS analysis identified 23 

compounds within the leaf extract of G. 

ridsdalei, all of which exhibited significant 

biological activity. Particularly noteworthy is 

the fact that this study represents the first 

report of GC-MS analysis conducted on the 

methanol leaf extract of G. ridsdalei, thereby 

reinforcing the significance of this plant 

species due to its abundant content of various 

bioactive compounds. 

ACKNOWLEDGEMENT 

 The author thanks to the School of 

Bioscience, Mahatma Gandhi University, 

Kottayam, Kerala, India for providing 



Gopika G et al                                                                                                                                                   Research Article 
 

 
655 

IJBPAS, February, 2025, 14(2) 

facilities to conduct GC-MS analysis and 

Forest Department of Kerala, for granting 

permission for plant collection. 

REFERENCES 

[1] Mohanan N, Sivadasan M, Flora of 

Agasthyamala,  Bishen Singh 

Mahendra Pal Singh, Dehradun, 2002, 

333. 

[2] Nair RR, Gangaprasad A, GC-MS 

analysis of methanolic stem extract of 

Gynochthodes ridsdalei Razafim. and 

B. Bremer, an endemic, endangered 

medicinal plant of southern western 

ghats, Plant Science Today, 5(2), 

2017, 98–101, doi: 

10.14719/pst.2018.5.2.384. 

[3] Nair RR, Gangaprasad A, GC-MS 

analysis of root methanolic extract of 

Gynochthodes ridsdalei Razafim. and 

B. Bremer, an endemic, endangered 

species of southern Western Ghats of 

India, Plant Science Today, 6, 2018, 

64–67. 

[4] Singh V, Kumar R, Study of 

Phytochemical Analysis and 

Antioxidant Activity of Allium 

sativum of Bundelkhand Region, 

International Journal of Life-Sciences 

Scientific Research, 3(6), 2017, 1451–

1458, doi: 10.21276/ijlssr.2017.3.6.4. 

[5] Makhawi AM, Hamadnalla H, 

Phytochemical Screening of Leaves 

and Roots of Stylochiton Borumensis: 

A Medicinal Plant, Earth & 

Environmental Science Research & 

Reviews, 2(1), 2019, 1–5, doi: 

10.33140/eesrr.02.01.03. 

[6] Kokate C, Practical Pharmacognosy, 

4th ed, Vallabh Prakashan Publication, 

New Delhi, India, 1999. 

[7] Dhrumi S, Pooja S, Sonali M,Charmi 

P, Rathod ZR, Saraf MS, Scientific 

Tools and Techniques for Qualitative 

and Quantitative Analysis of Bacterial 

Proteins, Acta Scientific 

Microbiology, 5(5), 2022, 152–160, 

doi: 10.31080/asmi.2022.05.1072. 

[8] Panchal P, Parvez N, Phytochemical 

analysis of medicinal herb (Ocimum 

sanctum), International Journal of 

Nanomaterials, Nanotechnology and 

Nanomedicine, 5(2), 2019, 008–011, 

doi: 10.17352/2455-3492.000029. 

[9] Sai Nandhini R, Nirmala Nithya R, 

Vidhya K, GC-MS analysis of 

phytochemical compounds in different 

extracts of Curculigo orchiodes, 

Research Journal of Pharmacy and 

Technology, 14(8), 2021, 4355–4360, 

doi: 10.52711/0974-

360X.2021.00756. 

[10] Altameme HJ, Hameed IH, Abu-



Gopika G et al                                                                                                                                                   Research Article 
 

 
656 

IJBPAS, February, 2025, 14(2) 

Serag NA, Analysis of bioactive 

phytochemical compounds of two 

medicinal plants, Equisetum arvense 

and Alchemila valgaris seeds using 

Gas Chromatography-Mass 

Spectrometry and Fourier-Transform 

Infrared Spectroscopy, Malaysian 

Appied Biology, 44(4), 2015, 47–58. 

[11] Yang JF, Yang CH, Gao ZJ, Liang 

MT, Wu YW, Chuang LY, 

Chromatographic-mass 

spectrometric analysis of ethanol 

extract of Maesa perlaria var 

formosana, Tropical Journal of 

Pharmaceutical Research, 15(5), 

2016, 1025–1029, doi: 

10.4314/tjpr.v15i5.18. 

[12] Hameed HI, Hamza LF, Kamal SA, 

Analysis of bioactive chemical 

compounds of Aspergillus niger by 

using Gas Chromatography-Mass 

Spectrometry and Fourier-Transform 

Infrared Spectroscopy, Journal of 

Pharmacognosy and Phytotherapy, 

7(8), 2015, 132–163, doi: 

10.5897/JPP2015.0354. 

[13] Flora G and Rani S, GC-MS Analysis 

Of Acanthophora spicifera, 

International  Journal of  Pharma and 

Bio Science, 4(1), 2013, 649–653. 

[14] Ashwathanarayana R, Naika R, 

Antioxidant and cytotoxic properties 

of Pavetta crassicaulis Bremek. leaf 

crude extract and its isolated pure 

compound, Indian Journal of Natural 

Product and Resource, 8(4), 2017, 

335–350. 

[15] Bano  I, Deora GS, Preliminary 

Phytochemical Screening and GC-

MS Analysis for Identification of 

Bioactive Compounds From 

Abutilon fruticosum Guill and Perr. a 

Rare and Endemic Plant of Indian 

Thar Desert,  International Journal of 

Pharmaceutical Science and 

Research, 11(6), 2020, 2671–2679, 

doi: 10.13040/IJPSR.0975-

8232.11(6).2671-79. 

[16] Thooyavan G, Karthikeyan J, 

Phytochemical profiling and GC-MS 

analysis of Butea monosperma seed 

methanol extract, Journal of 

Pharmacognosy and Phytochemistry, 

5(55), 2016, 152–157. 

[17] Vasuki B, Chitra P, Vijayabaskaran 

M, Mahadevan N, Sambathkumar R, 

Gas Chromatography-Mass 

Spectrometry Analysis of Hugonia 

Mystax Leeaves,  International 

Journal of  Pharmaceutical Research, 

13(1), 2022, 409–416, doi: 

10.13040/IJPSR.0975-



Gopika G et al                                                                                                                                                   Research Article 
 

 
657 

IJBPAS, February, 2025, 14(2) 

8232.13(1).409-16. 

[18] Kadhim MJ, Al-Rubaye AF, Hameed 

IH, Determination of Bioactive 

Compounds of Methanolic Extract of 

Vitis vinifera Using GC-MS, 

International Journal of  

Toxicological and Pharmacological 

Research, 9(02), 2017, doi: 

10.25258/ijtpr.v9i02.9047. 

[19] More K, Tayade S, Gawande P, 

Manik S, Shelke D, Antioxidant and 

antimicrobial potential of Canavalia 

gladiata (Jacq.) DC. leaves and 

seeds: GC-MS based metabolic 

profiling, Indian Journal of Natural 

Products and Resources, 13(2), 2022, 

163–169,  doi: 

10.56042/ijnpr.v13i2.47499. 

[20] Arsana IN, Juliasih N, Widyantari A, 

Suriani N, Manto A , GC-MS 

Analysis of the Active Compound in 

Ethanol Extracts of White Pepper 

(Piper nigrum L.) and 

Pharmacological Effects, Cellular, 

Molecular and Biomedical Reports, 

2(3), 2022, 151–161, doi: 

10.55705/cmbr.2022.351720.1051. 

 

 

 
 


