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GC-MS analysis of bioactive compounds from ethanolic 

leaves extract of Eichhornia crassipes (Mart) Solms. 

and their pharmacological activities 
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Abstract 
Bioactive compounds are the frontline potent agents in both nutraceutical and pharmaceutical industries. 

Recently, the bioactive compounds are gaining much importance for their ability in enhancing resistance 

to various diseases and to improve the health of people both by traditional and modern ways of 

administrations. Therefore, in the present investigation was undertaken to explore the potential bioactive 

components present in the ethanolic leaves extract of Eichhornia crassipes (Mart.) Solms. by Gas 

Chromatography-Mass Spectrometry (GC-MS) analysis. The GC-MS analysis showed 18 bioactive 

compounds. The major compounds identified are Propiolic acid, phytol, Dibutyl phthalate, Hexasiloxane, 

Ethyl 9, 12,15octadecatrienoate, Octasiloxane, Dlà Tocopherol, Stigmasterol and 17-Pentatriacontene. In 

a mass spectrum, each compounds were identified based on their retention time and peak area. The 

results of this study offer a platform of using E. crassipes leaves as herbal alternative for various 

diseases. 

 

Keywords: Medicinal plant, Eichhornia crassipes, GC-ms, bioactive components 

 

1. Introduction 

Plants are rich source of the traditional medicine in several countries and produce a diverse 

array of bioactive molecules, the source of potential and powerful drugs. The medicinal plants 

are useful for healing as well as for curing of human diseases because of the presence of 

phytochemical constituents. Phytochemicals are naturally occurring in the medicinal plants, 

leaves, vegetables and roots that have defense mechanism and protect from various diseases [1]. 

The herbal medicines have wide therapeutic actions and safety profile [2] from different survey 

it has been estimated that around 80% of the world populations used traditional medicine for 

cure as primary health care. It is also reported that traditional medicines played an important 

role in the primary health care system [3]. The role of World Health Organization (WHO) is to 

encourage, promote and facilitate the effective herbal medicine for the primary use in 

developing countries for different health programs. Different biological activities like anti-

microbial, anti-oxidant, sedative and anxiolytic effects of the plant extracts may be due to 

presence of the active compounds. Consequently, due to some other biological activities on the 

same time make excellent leads for new drug development [4].  

Eichhornia crassipes is an important medicinal plant belongs to family Pontederiaceae 

commonly called as water hyacinth. The plants have been traditionally used to heal wounds, 

antioxidant activity, antitumor activity, antimicrobial activity and Larvicidal activity. The plant 

is also considered to be adsorb ate efficiently removes a vast range of pollutants, from 

suspended materials, nutrients and organic matter to heavy metals [5]. Hence the present study 

focused on Phytochemical Screening and analysis of Bioactive Compounds of Ethanolic 

Leaves Extract of Eichhornia crassipes using Gas chromatography and mass spectrometry. 

 
Materials and Methods  

Collection of plant materials  

The leaves of Eichhornia crassipes were collected from Saliyamangalam area of Thanjavur region 

and authenticated by professionals in the Department of Botany, St. Joseph’s College, 

Tiruchirappalli, Tamil Nadu, India. The herbarium number of the plant is GD001.  

 

Processing of plant material 

After authentication, the defoliated leaves was washed with running tap water and later dried at 

room temperature. Thus obtained leaves dried and powdered using a electric blender.  
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The powder obtained was sieved and stored in a air tight 

container at room temperature for further analysis [6]. 

Preliminary phytochemical tests were carried out on the 

methanolic extract of E. crassipes leaves using standard 

procedures to identify the constituents as described by Malick 

and Singh, 1980 [7], Segelman et al., 1969 [8] and Harborne [9-

10]. 

 

Preparation of leaves extract 

The dried and powdered leaves of E. crassipes (500 g) were 

extracted using Soxhlet extractor by evaporating with 75% 

ethanol. The Soxhlet extraction was carried out for 3 days, 

and the extract was collected. The excess ethanol was 

evaporated using vacuum evaporator. The sample is 

evaporated to dryness under boiling water bath at 55 °C. 

 

GC-MS analysis 

Clarus 500 Perkin-Elmer (Auto System XL) was used to carry 

out GC-MS analysis. GC equipped and coupled to a mass 

detector turbo mass gold - Perking Elmer Turbo mas 5.2 

spectrometer with an Elite-1 (100% dimethyl poly siloxane), 

300 m × 0.25 mm × 1 μm DF capillary column. Initially, the 

instrument was maintained at temperature of 110 °C for 2 

minutes. The temperature was raised up to 280 °C at the rate 

of 5°C/min and maintained for 9 minutes during the end of 

this period. Injection port temperature and helium flow rate 

were ensured as 250 °C and 1 ml/min, respectively. The 

ionization voltage was 70 eV. The samples were injected in 

split mode as 10:1. MS scan range was set at 45-450 (mHz). 

The chemical constituents were identified by GC-MS. The 

fragmentation patterns of mass spectra were compared with 

those stored in the spectrometer database using National 

Institute of Standards and Technology MS database. The 

percentage of each component was calculated from relative 

peak area of each component in the chromatogram. 

 

Identification of Compounds  
Interpretation of mass spectrum of GC-MS was conducted 

using the database of National Institute Standard and 

Technology (NIST) having more than 62,000 patterns. The 

spectrum of the known component was compared with the 

spectrum of the known components stored in the NIST 

library. The name, molecular weight and structure of the 

components of the test materials was ascertained. 

 

Results 

The phytochemical analysis of ethanolic extract of Eichhornia 

crassipes revealed the presence of phytochemical compounds 

such as alkaloids, flavonoids, saponins, phenols, steroid, 

Glycoside, Triterpenoids, Tannin and carbohydrates. 

  

Phytochemicals 
Phytochemical Analysis of Ethanolic 

leaves extracts of E. crassipes 

Alkaloid + 

Anthraquinone - 

Coumarin - 

Flavonoid + 

Phenols + 

Quinone + 

Reducing sugars + 

Saponin + 

Steroid + 

Tannin + 

Glycoside + 

Triterpenoids + 

Carbohydrate + 

 

The GC - MS chromatogram of the ethanolic leaf extract of E. 

crassipes showed 18 major peaks indicating the presence of 

eighteen compounds (Fig.1). The active principles with their 

peak, retention time (RT), and molecular weight are presented 

in the Table 2.  

The Cyclohexasiloxane, dodecamethyl, Propiolic acid, 

Ethanol, 2(9octadecenyloxy),(Z), Octadecanal,2bromo, 

Hexadecanoic acid, methyl ester, Dibutyl phthalate, 

Ethyl,9,12,15octadecatrienoate, Tetracosamethyl, 

cyclododecasiloxane, Hexasiloxane, 9, 12, 15 

Octadecatrienoic Acid,1-Monolinoleoylglycerol trimethylsilyl 

ether, Octasiloxane, Dlà Tocopherol, Stigmasterol, Acetic 

acid, Oleic acid, eicosyl ester and 17-Pentatriacontene. The 

GC-MS identified compounds shows various pharmacological 

activities and are ascertained as in the Table 1. 

 

 
 

Fig 1: GC-MS Chromatogram of ethanolic leaves extract of E. crassipes 
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Table 1: GC-MS analysis of ethanolic extract of Eichhornia crassipes leaves 
 

S. No. Peak Name 
Retention 

time 

Molecular 

Weight 
Pharmacological Activities 

1 
Cyclohexasiloxane, 

dodecamethyl 
8.95 444 Emollient, in personal care products, lubricant and de-foaming agent. 

2 Propiolic acid 14.58 74 Antiinflammatory-analgesic agents 

3 Phytol 15.10 296 Antimicrobial, anti-inflammatory, diuretic, Anti-cancer, 

4 
Ethanol, 

2(9octadecenyloxy),(Z) 
15.36 312 

Drug for genital, sexual disorders, antiabortive agent, Antiacne agents 

Antiinfective, antibiotics, Astiseptics, chemotherapeutic, Antiparasitic, 

antineoplastic agent, 

5 Octadecanal, 2bromo 15.53 347 anti-inflammatory and anti-apoptotic effects 

6 
Hexadecanoic acid, 

methyl ester 
15.97 270 

Antioxidant, Hypocholesterolemic, Nematicide, Pesticide, 

Antiandrogenic flavor, Hemolytic, Alphareductase inhibitor 

7 Dibutyl phthalate 16.45 278 Antitumor agent 

8 
Ethyl 

9,12,15octadecatrienoate 
18.08 306 Cell viability 

9 
Tetracosamethyl-

cyclododecasiloxane 
24.24 889 

hepato protective activity, antispasmodic, antirheumatic, anti-soporific 

baths, insecticides for mosquito control, appetizing agent 

10 Hexasiloxane 29.52 430 
Antimicrobial, Antiseptic, Hair Conditioning Agent, Skin- Conditioning 

Agent-Emollient; Solvent 

11 
9,12,15 Octadecatrienoic 

Acid 
30.24 278 

Antiinflammatory, Hypocholesterolemic, Cancer preventive, 

Hepatoprotective, Nematicide, Insectifuge Antihistaminic, Antiarthritic, 

Anticoronary, Antieczemic, Antiacne, 5-Alpha reductase inhibitor 

Antiandrogenic 

12 
1-Monolinoleoylglycerol 

trimethylsilyl ether 
31.74 498 

Antimicrobial, Antioxidant, Anti-inflammatory, Antiarthritic, 

Antiasthma and Diuretic 

13 Octasiloxane 32.81 577 Antimicrobial, Antioxidant 

14 Dlà Tocopherol 33.25 430 Not intended for therapeutic purpose 

15 Stigmasterol 35.87 412 Antimicrobial, Anticancer, Diuretic, Anti - inflammatory, Antioxidant. 

16 Acetic acid 37.19 60 Anti-bacterial and Anti-fungal 

17 Oleic acid, eicosyl ester 38.37 563 
Insectifuge, antiinflammatory, cancer preventive and 

hypocholesterolemic 

18 17-Pentatriacontene 38.87 490 Antiinflammatory Anticancer Antibacterial Antiarthritic 

Source of reference: Dr. Duke's Phytochemical and Ethnobotanical Databases, 1992-2016 

 

Discussion 

GCMS is one of the most precise methods to identify various 

secondary metabolites present in the plant extract The 

ethanolic extract of E. crassipes was analyzed by GCMS to 

detect various compounds with the help of NIST library. The 

GC-MS analysis revealed the 18 chemical compounds. 17-

Pentatriacontene (38.87 RT) is the highest retention time 

chemical compound and Cyclohexasiloxane, dodecamethyl 

(8.95) as the lowest retention time chemical compound. The 

compound Phytol, 9, 12, 15-Octadecatrienoic acid, 

Hexadecanoic acid, methyl ester, showed pharmacological 

activity as reported in the plants of Cassia italic [11]. Similarly, 

Stigmasterol, Octadecanal, 2bromo and 1-

Monolinoleoylglycerol trimethylsilyl ether also showed the 

various biological activities as reported for Mollugo 

pentaphylla Linn [12]. However, isolation and characterization 

of individual phytochemical constituents may proceed to 

discover the novel drugs and their pharmacological activities. 

 

Conclusion  

The ethanolic leaf extract of E. crassipes has 18 different 

chemical compounds and they have different pharmacological 

activities. Each chemical compound can be extracted 

individually and can be used in clinical trials to check 

efficacy, and to develop a novel drug from a crude drug. The 

GC-MS analysis of leaf extract will also be a part of database 

of bioactive products of natural drugs. 
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