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Introduction  

In several parts of the world and cultural settings, herbs are 

used as medicine to treat various kinds of ailments.
1
 This is due to the 

existence of phytochemicals also known as specialized metabolites in 

different parts of plants.
2
 Phytochemicals are essential in the 

pharmaceutical industry for the production of drugs and other 

treatment agents.
1
 The development of drugs begins with the 

identification of bioactive compounds and other active principles 

present in plants.
3
 This can only be achieved by the screening of plant 

extracts.
4
 Phytochemical screening of plant extract is the best method 

for finding curatively active principles in plant species.
5
 When 

determining the concentration of certain active compounds in plants 

used in cosmetics, medicines, the food or pharmaceutical industries, 

the environment, or forensic applications, the GC-MS approach can be 

a useful tool.  
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It combines two analytical methods into one to analyse chemical 

component combinations. Mass spectroscopy examines each 

component independently after the gas chromatography process 

separates the mixture's constituent parts. Several of these active 

principles in plants have been found to possess anti-inflammatory, 

anti-diarrhoea, antimutagenic, antiulcerogenic, antimicrobial, 

antidiabetic, hepatoprotective and cardioprotective activities.
6
 Some 

examples of these phytochemicals are flavonoids, tannins, alkaloids, 

saponins and terpenoids.
7
 Lantana camara L. (Lamiales: 

Verbenaceae) is an important ornamental, and medicinal plant.
8
 It is 

mainly composed of seven species, with six reported from America 

and one from Ethiopia.
9
 It is locally known as bunchberry (England), 

baraphulnoo (India), red sage, white sage or wild sage Caribbean. Its 

height is about 1.2 – 2.4 m.
10

 The leaf is structurally ovate-oblong, 

opposite, rough and a little hairy.
11

 It grows in tropical, subtropical 

and temperate regions at a high altitude of up to 2000 m.
12

 

Traditionally, L. camara has been used as a medication to treat various 

diseases such as cancer, tumours, tetanus, cuts, eczema, catarrh, 

measles, chickenpox, swellings, bilious fever, fevers, rheumatism, 

ulcers, malaria, and asthma.
13,14

 There are reports of L. camara 

possessing important biological activities, such as anti-inflammatory, 

anti-ulcerogenic, antioxidant, antibacterial, antiemetic, antispasmodic, 

antitumoral, antifungal, insecticidal, nematocidal, anthelmintic, 

antipyretic, antimalarial, anti-hyperglycaemic, analgesic and 

hepatotoxic activities.
13-22

 Considering the medicinal importance of L. 

camara, there is a need to investigate the phytochemical and bioactive 
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Identification of the phytochemical composition of plants is vital in new drug discovery and lead 

compound development for the management of infectious and non-infectious diseases. Lantana 

camara is an important medicinal essential oil-producing plant used in folklore medicine for the 

treatment of several diseases. This study evaluated the phytochemical composition and profiled 

the biologically active principles present in L. camara leaf extracts collected from Orba, Enugu 

State of Nigeria. The profiling of L. camara leaves methanol and aqueous extracts was done 

using qualitative and quantitative phytochemical and GC-MS techniques. The phytochemical 

screening showed the presence of alkaloids, terpenoids, flavonoids and other phenolic 

compounds. There were no significant differences (p > 0.05) in the steroids, saponins, 

terpenoids, glycosides and phenolic contents of methanol and aqueous extracts. The phenolic 

content in methanol (1563.85±0.07 mg/100g) and aqueous (1425.23±0.36 mg/100g) were 

significantly higher than other phytochemicals tested in this study. There was significantly (p < 

0.05) higher alkaloids (506.74±5.52 mg/100g), flavonoids (372.04±8.39 mg/100g) and tannins 

(1426.43±7.43 mg/100g) in the methanol compared with the aqueous extracts with 

349.92±13.10 mg/100g, 231.99±6.16 mg/100g and 1351.62±20.6 mg/100g respectively. The 

GC-MS analysis showed the presence of 39 biologically important compounds which included 

bis(2-ethylhexyl) phthalate, 9,19-cyclolanostan-3-ol-11-one acetate, 4H-1-benzopyran-4-one-5-

hydroxy-2-(4-hydroxyphenyl), n-hexadecanoic acid, (Z)-7-hexadecenal, phytol acetate, phytol, 

3,7,11,15-tetramethyl-2-hexadecen-1-ol and bicyclo [4.4.0] dec-2-ene-4-ol 2-methyl-9-(prop-1-

en-3-ol-2-yl). The phytochemical analysis and the GC-MS profiling of the extracts of L. camara 

showed the presence of biologically important phytochemicals which could be responsible for 

the ethnomedicinal effects of L. camara. 
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constituents of L. camara harvested from Agu-Orba in Udenu Local 

Government Area of Enugu State, Nigeria, as no such information 

exists. Therefore, the purpose of this study was to evaluate the 

phytochemical constituents and identify important biologically active 

compounds in the plant using standard biochemical techniques and gas 

chromatography-mass spectroscopy (GC-MS) respectively. 

 

Materials and Methods 
 

Collection and Identification of plant 

Fresh leaves of L. camara were collected in March, 2020 from a 

garden in Orba town (GPS: 6.867 °N, 7.109 °E) in Enugu State, 

Nigeria. The leaves were identified and authenticated by Mr. 

Chibuoke J. Onyeukwu a plant taxonomist with the Department of 

Plant Science and Biotechnology, University of Nigeria, Nsukka, 

Nigeria. The plant specimen was deposited (Voucher No. UNH – 580) 

at the departmental herbarium for reference purposes.  

 

Extraction of plant material 

The fresh leaves of L. camara were shade-dried with regular turning 

until crispy. The dried leaves were pulverized using a multifunctional 

grain milling machine (M6FFC-230). The pulverized leaves (3000 g 

each) were cold-macerated separately in 10 L of absolute methanol 

and 10 L of distilled water using a maceration flask
23

. The mixtures 

were left for 72 h with occasional stirring, after which they were 

filtered into a flat-bottomed flask using a muslin cloth. Further 

filtration was done using Whatman filter paper No. 1 to remove fine 

residues. The filtrates were concentrated under vacuum and freeze 

respectively to obtain the crude methanol (LCM) and aqueous (LCA) 

extracts. The concentrated extracts were stored in a labelled sterile 

screw-capped bottle at 5 ± 3°C. 

 

Solvent partitioning of extracts 

Fractionation of the crude extracts was done using solvent-solvent 

partition protocol.
23

 Ethyl acetate and n-hexane were used in the 

fractionation process. A 20 g each of the crude extracts was weighed 

and dispersed separately in 250 mL of aqueous methanol (20%v/v) 

and transferred to separation funnels. Thereafter, 250 mL of n-hexane 

(GHTECH) was added to the solution in the separation funnels. To 

ensure adequate separation, the mixture was left to stand for 20 

minutes, after which the upper portion was decanted into a 500 ml 

beaker. The various n-hexane fractions were then combined after the 

methanol and aqueous extracts underwent several n-hexane 

partitioning. Equal volumes of ethyl acetate were also used to 

duplicate the previously described process.
24

 The combined n-hexane 

(LCH) and ethyl acetate (LCE) fractions were concentrated using a 

rotary evaporator (RVC 2-25 CD, Martin Christ, Harz) and freeze 

dryer (Apha 1-4 LDplus, Martin Christ GmbH, Harz) respectively. 

 

Phytochemical screening of the extracts 

Qualitative phytochemical analysis  

The preliminary qualitative phytochemical screening of the crude 

extracts (LCM and LCA), ethyl acetate and n-hexane fractions of the 

leaves of L. camara was carried out to ascertain the presence of some 

secondary metabolites. The determinations of saponins, alkaloids, 

tannins, flavonoids, terpenoids, steroids, phenols, glycosides, and 

hydrogen cyanide were done using standard protocols as described by 

Harborne.
25 

 

Quantitative phytochemical analysis  

Quantitative phytochemical tests for saponins, alkaloids, tannins, 

flavonoids, terpenoids, steroids, and phenols were determined 

spectrophotometrically using UV- visible spectrophotometer (Thermo 

Fisher Scientific, China), following the procedures outlined by 

Ekwueme et al.
26

  

 

Gas chromatography-mass spectrum GC-MS analysis
 

The GC-MS analysis was carried out in a combined 7890A gas 

chromatograph system and mass spectrophotometer (GCMS-QP2010 

SE, Shimadzu, Japan), fitted with an HP-5 MS fused silica column 

(5% phenyl methyl siloxane 30.0 m × 250 μm, film thickness 0.25 

μm), interfaced with 5675C Inert MSD with Triple-Axis detector. The 

carrier gas used was helium gas and was adjusted to 1.0 mL/min 

column velocity flow. Other GC-MS conditions are an ion-source 

temperature of 230 °C; interface temperature of 300 °C; pressure of 

16.2 psi; out time of 1.8 mm; and 1 μL injector in split mode with a 

split ratio 1:50 with injection temperature of 250 °C. The column 

temperature began at 36 °C for 5 minutes and transformed to 150 V at 

the rate of 4 °C/min. The temperature was increased to 250 °C at the 

rate of 20 °C/min and held for 5 min. The total elution was 47.5 min. 

The relative percentage amount of each component was calculated by 

comparing its average peak area to the total area. The MS solution 

software provided by the manufacturer was used as a system control 

and for the acquisition of data. 

 

Identification of compounds  

Identification of components was achieved based on their retention 

indices and interpretation of the mass spectrum was conducted using 

the database of the National Institute of Standards and Technology 

(NSIT). This database consists of above 62,000 patterns of known 

compounds. The spectra of the unknown components of the L. camara 

extract obtained were compared with the standard mass spectra of 

known components stored in the NIST library.
27 

 

Statistical analysis 

The data collected from the study were subjected to a one-way 

analysis of variance (ANOVA). Significant means were separated 

using a posthoc test (Tukey's Honest significant difference test) at a 

0.05 probability level. Results were presented as mean ± standard 

error of the mean. All data analyses were done using SPSS version 

23.0. 

 

Results and Discussion 
 

Phytochemicals content of L. camara  

The qualitative phytochemical screening of L. camara showed the 

presence of phenolic compounds, alkaloids, flavonoids and terpenoids 

in all the extracts and fractions except for LCH (Table 1). Tannins 

were absent in the LCE while terpenoids and flavonoids were present 

in the four extracts/fractions. In the quantitative phytochemical 

screening of L. camara, there was a significant difference (p < 0.05) in 

the concentration of the phenolic compounds in the different fractions 

of the extract. The phenolic content of LCM (1563.85 ± 0.07 

mg/100g) was significantly greater (p < 0.05) than that of ethyl acetate 

(1121.25 ± 0.03 mg/100g) and n-hexane fractions (102.16 ± 0.06 

mg/100g) respectively. There was also a significant difference (p < 

0.05) but higher contents of alkaloids, flavonoids and tannin in LCM 

compared with LCA. However, no significant difference (p >0.05) 

was found between the phenolic content of LCM and LCA (1425.23 ± 

0.36 mg/100g) (Table 2). These variations suggest that both water and 

methanol could serve as suitable extracting solvents, especially for 

polar compounds of L. camara. However, methanol extraction is 

mostly preferred in most extractions due it its ability to also extract 

non-polar contents, ease of drying the extract and the potential to 

preserve the extracts from microbial degradation resulting from 

residual aqueous environment.
28

  

 

Table 1: Qualitative phytochemical compositions of L. camara 
Phytochemicals LCM LCA LCH LCE 

Phenols + + - + 

Alkaloids + + - + 

Flavonoids + + - + 

Tannins + + - + 

Saponins - - - - 

Steroids - - - - 

Terpenoids + + + - 
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Glycosides - - - - 

HCN - - - - 

present (+), absent (-) 

 

This observation was in line with previous reports of high content of 

phenolic extraction using polar solvent such as methanol which could 

account for the diverse therapeutic benefits of L. camara such as 

antioxidant, anti-inflammatory, anti-allergic, anti-carcinogenic, 

antihypertensive, cardioprotective, anti-arthritic and antimicrobial 

activities.
29

 

The presence of alkaloids was detected in LCM, LCA and LCE with 

trace amounts in LCH (Table 1). There was a significant difference (p 

< 0.05) in the concentration of the alkaloids in all the extracts and 

fractions L. camara. The alkaloids in the LCM (506.74 ± 5.52 

mg/100g) were significantly higher (p < 0.05) than that of LCA 

(349.92 ± 13.10 mg/100g), LCE (227.32 ± 4.42 mg/100g), and LCH 

(102.90 ± 10.0 mg/100g) (Table 2). There was a significant difference 

(p < 0.05) in the flavonoid content of the different fractions of LCM. 

The flavonoids in LCM (372.04 ± 8.39 mg/100g) were significantly 

higher (p < 0.05) than that of LCE (265.05 ± 6.16 mg/100g), LCA 

(231.99 ± 6.16 mg/100g) and LCH (132.26 ± 4.27 mg/100g) (Table 

2). Tannins and terpenoids were detected in both LCM and LCA. 

However, there were traces of both LCE and LCH respectively (Table 

1). The study showed that there was no significant difference (p > 

0.05) in the concentration of the tannins in LCM (1426.43 ± 7.43 

mg/100g) and LCE (1403.49 ± 4.94 mg/100g). However, there was a 

significant difference (p < 0.05) in the concentration of tannins in 

LCM, LCA (1351.62 ± 20.60 mg/100g) and LCH (716.08 ± 2.50 

mg/100g). The terpenoid content of LCM (122.26 ± 0.10 mg/100g) 

was significantly greater (p < 0.05) than the LCE (82.52 ± 4.14 

mg/100g) and LCH (14.97 ± 2.31 mg/100g) (Table 2). Saponins, 

steroids and glycosides were not detected in the qualitative 

phytochemical analysis (Table 1). However, traces of the 

phytochemicals were quantified (Table 1). There was low saponins 

content in LCM (0.20 ± 0.01 mg/100g) and LCA (0.19 ± 0.01 

mg/100g) differing significantly (p < 0.05) in the LCE (0.15 ± 0.01 

mg/100g) and LCH (0.08 ± 0.01 mg/100g) (Table 2). The results 

showed no significant difference (p > 0.05) in the steroid 

concentration of all the fractions except the LCE (0.08 ± 0.01 

mg/100g). The glycosidic content of the plant extract was significantly 

different (p < 0.05) in all the fractions. However, there was no 

significant difference (p > 0.05) in the LCM (0.20 ± 0.01 mg/100g) 

and LCA (0.19 ± 0.01 mg/100g). Both extracts differed significantly 

(p < 0.05) from the LCE (0.15 ± 0.01 mg/100g) and LCH (0.08 ± 0.01 

mg/100g) (Table 2). 

 

 

Table 2: Quantitative phytochemical compositions of L. camara 
Phytochemical LCM LCA LCH LCE 

Phenolics 1563.85±0.07
a
 1425.23±0.36

ab
 102.16±0.06

c
 1121.25±0.03

b
 

Alkaloids  506.74±5.52
a
 349.92±13.10

b
 102.90±10.0

d
 227.32±4.42

bc
 

Flavonoids  372.04±8.39
a
 231.99±6.16

b
 132.26±4.27

c
 265.05±6.16

b
 

Tannins  1426.43±7.43
a
 1351.62±20.6

b
 716.08±2.50

c
 1403.49±4.94

a
 

Saponins  0.20±0.01
a
 0.19±0.01

a
 0.08 ±0.01

b
 0.15±0.01

ab
 

Steroids  0.26±0.04
a
 0.25±0.01

a
 0.08±0.01

b
 0.25±0.01

a
 

Terpenoids  122.26±0.10
a
 100.88±1.57

a
 14.97±2.31

c
 82.52±4.14

b
 

Glycosides  0.20±0.01
 a
 0.19±0.01

a
 0.08±0.01

c
 0.15±0.01

b
 

HCN  0.39±0.00
a
 0.25±0.24

b
 0.24±0.06

b
 0.12±0.05

c
 

Data expressed as Mean ± SE (n = 3), data in the same row with the same letter superscript (a-c) are not significantly different; the phytochemical 

content is expressed in mg/100g 

 

Alkaloids are polar compounds whose relative partitioning in polar 

solvents has been established.
30

 The roles of alkaloids such as quinine 

(antimalarial), vincristine (anticancer), ephedrine (anti-asthmatic), and 

morphine (analgesic) in phytomedicine originated from several 

chemotherapeutic alkaloids that have been discovered from plants.
31

 

Flavonoids are polar to moderately polar compounds and extraction 

with methanol and ethyl acetate has been reported.
32

 Flavonoids 

possess antioxidant, anticonvulsant, antidepressant, antiproliferative, 

anti-inflammatory, sedative, anticancer, antiulcerogenic, 

antimicrobial, antidiabetic, hepatoprotective and cardioprotective 

activities which are in line with the ethnomedicinal uses of L. 

camara.
33 

Previous studies had reported high tannins and terpenoid 

content L. camara extract.
34,35

 Tannins are medically important due to 

their styptic and astringent properties.
35

 They facilitate the healing and 

formation of new tissues on wounds and inflamed mucosa.
35

 Tannins 

are also used in the treatment of frostbite, minor burns, haemorrhoids, 

varicose ulcers and inflamed gums.
35 

Terpenoids have been found to 

possess antitumor, antimalarial, antifungal, antiviral, antibacterial, 

anti-inflammatory, cardioprotective and anti-glycaemic potentials.
34

 

Despite the trace amounts of saponins, steroids and glycosides in L. 

camara, their importance in phytomedicine is pronounced. Saponins 

lower cancer risks, decrease blood lipids and lower blood glucose 

response. Saponins saponins-rich diet can be used in the treatment of 

hypercalciuria, in the inhibition of dental caries and platelet 

aggregation, and as an antidote against acute lead poisoning.
36

 It is 

also commonly known that steroids lessen inflammation, or redness 

and swelling. This can aid in inflammatory problems linked to a 

variety of illnesses. The body's natural defence against disease and 

infection, the immune system, is likewise less active when steroids are 

taken.
37

 Glycosides possess anti-inflammatory, antinociceptive and 

analgesic effects via cyclooxygenase and lipoxygenase pathways, and 

thus marked inhibition of various pain mediators. These findings can 

be useful in identifying new candidates which can be clinically 

developed as analgesics with better bioavailability and reduced side 

effects.
38

 

 

GC-MS analysis of an extract of L. camara  

To further identify the phytochemical compounds that could be 

responsible for the therapeutic potential of L. camara leaf extracts, 

GC-MS analysis of LCM was performed. The results of the GC-MS 

analysis showed the presence of 39 phytochemical compounds, all of 

which have different pharmacological potentials. The GC-MS 

chromatogram showed 39 peaks representing 39 compounds (Figure 

1). The identified compounds with their retention time Rt, molecular 

formula, molecular weight MW and peak area are presented in Table 

3. The first and last elutes were identified as dimethyl phthalate and 

Vitamin E with Rt of 10.021 and 23.121 minutes respectively. The 

most abundant compound was bis-2-ethylhexylphthalate (peak area of 

12.72%) while the least compound was tetradecanamide (peak area of 

0.36%). Other compounds detected are presented in Table 3.   

Some of these compounds have been found to possess significant 

biological activities. For instance, 4H-1-benzopyran-4-one5-hydroxy-
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2-4-hydroxyphenyl is known for its antibacterial activity.
39 

Squalene is 

a well-known antioxidant.
40

 Vitamin E is known to prevent coronary 

heart disease, support immune function, prevent inflammation, 

promote eye health and lower the risk of cancer.
41

 The compound 

9,19-cyclolanostan-3-ol-11-one acetate is known for its antimicrobial 

activity.
42

 Octadecanal is an aldehyde which helps in hormonal 

development and functions, such as the development and function of 

pheromones in animals.
43

 Carbamic acid has been identified to possess 

fungicidal, algicidal and antimicrobial activity.
44

 Hexadecanamide 

possesses tissue regenerative ability and anti-convulsant activity and is 

active in reducing oedema formation and inflammatory hyperalgesia.
45  

 

 
Figure 1: GC-MS chromatogram of crude extract of L. camara 

leaves 
 

Z-7-Hexadecenal possesses antibacterial activity.
46

 Phytol is known 

for its anti-ageing, anti-inflammatory, antihyperalgesic and anti-

mutagenic activities.
47

 Hexadecanoic acid, ethyl ester and 

Hexadecanoic acid possess antimicrobial activities.
48

 Phthalic acid, 

nonyl tridec-2-yn-1-yl ester and bis2-ethylhexyl phthalate are reported 

to possess allelopathic, antimicrobial and insecticidal activities.
49-50

 

Hexadecanoic acid ethyl ester possesses antioxidant, 

hypocholesterolemic, nematocidal and pesticidal activities.
51

 

Octadecanoic acid possesses antimicrobial and anti-inflammatory 

activities. Globulol possesses antimicrobial, sedative and anaesthetic 

activities.
52

 The compound 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 

possesses antimicrobial and antioxidant activities.
53

 Phytol acetate has 

antibacterial, antinociceptive, immune-modulating, cytotoxic, 

metabolism-modulating, autophagy- and apoptosis-inducing, and 

antinociceptive properties.
54

 Bicyclo 4.4.0 dec-2-ene-4-ol 2-methyl-9-

prop-1-en-3-ol-2-yl possesses antimicrobial activity. 3-

Butylindolizidine is known for its hormonal activity.
55

 Tetradecanoic 

acid has been found to possess diverse biological action against fungi, 

viruses, cancerous cells and parasitic microbes.
56

 There are 

suggestions that longifolenaldehyde may possess antifungal, anti-

inflammatory and anticancer activities. Cycloheptane, 4-methylene-1-

methyl-2-2-methyl-1-propen-1-yl-1-vinyl- possess anti-inflammatory 

activities.
57

 o-Mentha-17,8-dien-3-ol is known for its antimicrobial 

activity.
58

 The compound 1,6-Octadien-3-ol, 3,7-dimethyl-formate 

possesses antimicrobial and antifungal properties.
59

 The compound 

1,6,10-Dodecatrien-3-ol, 3,7,11-trimethyl- has been reported to 

possess anti-schistosomal activity.
60

 The compound 1H-

Cyclopropeazulen-7-ol,decahydro-1,1,7-trimethyl-4-methylene-,1ar 

1aalpha,4aalpha,7beta,7abeta,7balpha possesses antimicrobial 

activity.
61

 Diethyl phthalate possesses antibacterial activity; also, it has 

been found useful in making plastics, insecticides, cosmetics and 

aspirin.
62

 β-D-Glucopyranose, 1,6-anhydro is known for its role in the 

production of ATP in humans.
58

  Not much is known about the 

pharmacological activities of erythro-9,10-dibromopentacosane, 3-

debenzoyloxy-anhydrocarpesteerol, naphthalene 2,3,4,4a,5,6,7,8-

octahydro-2-, tetradecanamide 2,2-dimethyl-3-3,7,16,20-tetramethyl-

hen and 4-oxazolecarboxylic acid, 4,5-dihydro-2-p. 

 

 

Table 3: Bioactive compounds in crude extract of Lantana camara 

S/No Rt (min) % Peak 

area 

Compound name Molecular formula Weight 

(g/mol) 

SI 

1 10.021 1.1 Dimethyl phthalate C10H10O4 CAS:131-11-3 194 95 

2 10.537 3.30 .β.-D-Glucopyranose-1,6-anhydro C6H10O5 CAS:498-07-7 162 75 

3 11.270 0.75 Diethyl phthalate C12H14O4 CAS:84-66-2 222 78 

4 11.393 0.98 1H-Cyclopropeazulen-7-ol, decahydro-

1 

C15H24O CAS:6750-60-3 220 93 

5 11.698 2.64 1,6,10-Dodecatrien-3-ol, 3,7,11-

trimethyl- 

C15H26O CAS:7212-44-4 222 76 

6 11.763 1.34 1,6-Octadien-3-ol, 3,7-dimethyl- C10H18O CAS:78-70-6 154 75 

7 11.849 0.93 o-Mentha-1(7),8-dien-3-ol C10H16O CAS:15358-81-3 152 69 

8 12.412 0.48 Cycloheptane, 4-methylene-1-methyl-2-

(2-methyl-1-propen-1-yl)-1-vinyl- 

C15H24  

CAS:0-00-0 

204 80 

9 12.512 1.37 Longifolenaldehyde C15H24O CAS:19890-84-7 220 76 

10 12.763 1.09 Tetradecanoic acid C14H28O2 CAS:544-63-8 228 78 

11 12.827 1.86 Bicyclo[4.4.0]dec-2-ene-4-ol 2-methyl-

9-(prop-1-en-3-ol-2-yl) 

C15H24O2  

CAS:0-00-0 

236 79 

12 12.907 1.80 3-Butylindolizidine Formula:C12H23N CAS:0-00-0 181 82 

13 13.134 0.89 Naphthalene 2,3,4,4a,5,6,7,8-octahydro-

2- 

C12H20O  

CAS:0-00-0 

180 79 

14 13.278 1.36 Bicyclo[4.4.0]dec-2-ene-4-ol 2-methyl- Formula:C15H24O2 CAS:0-00-0 236 76 
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9-(prop-1-en-3-ol-2-yl) 

15 13.456 6.37 Phytol, acetate Formula:C22H42O2 CAS:0-00-0 338 93 

16 13.625 1.39 3,7,11,15-Tetramethyl-2-hexadecen-1-

ol 

Formula:C20H40O CAS:102608-53-7 296 93 

17 13.765 2.14 3,7,11,15-Tetramethyl-2-hexadecen-1-

ol 

C20H40O CAS:102608-53-7 296 92 

18 13.817 0.95 Globulol :C15H26O CAS:51371-47-2 222 74 

19 13.976 0.70 Hexadecanoic acid, methyl ester C17H34O2 CAS:112-39-0 270 92 

20 14.098 1.56 Phthalic acid, nonyl tridec-2-yn-1-yl 

ester 

C30H46O4 CAS:0-00-0 470 85 

21 14.255 7.85 n-Hexadecanoic acid C16H32O2 CAS:57-10-3 256 95 

22 14.459 0.81 Hexadecanoic acid, ethyl ester C18H36O2 CAS:628-97-7 284 88 

23 14.721 1.60 4-Oxazolecarboxylic acid, 4,5-dihydro-

2-p 

C13H15NO3 CAS:37592-54-4 233 84 

24 15.309 5.85 Phytol C20H40O CAS:150-86-7  96 

25 15.437 7.23 7-Hexadecenal, (Z)- C16H30O CAS:56797-40-1 238 86 

26 15.598 1.32 Octadecanoic acid C18H36O2 CAS:57-11-4 284 87 

27 15.633 1.06 Hexadecanamide C16H33NO CAS:629-54-9 255 86 

28 17.163 0.36 Tetradecanamide C14H29NO CAS:638-58-4 227 85 

29 17.350 0.42 2,2-Dimethyl-3-(3,7,16,20-tetramethyl-

hen 

C29H48O  

CAS:0-00-0 

412 71 

30 17.441 1.96 Carbamic acid, N-phenyl-, 1-methyl-1-

(4-methylcyclohex-3-enyl) ethyl ester 

C17H23NO2 CAS:1224-46-0 273 75 

31 17.633 0.91 Octadecanal C18H36O CAS:638-66-4 268 79 

32 18.008 0.50 erythro-9,10-Dibromopentacosane C25H50Br2 CAS:59907-02-7 508 55 

33 18.161 2.22 Bis(2-ethylhexyl) phthalate C19H38O4 CAS:23470-00-0 330 77 

34 18.465 12.72 Bis(2-ethylhexyl) phthalate C24H38O4 CAS:117-81-7 390 96 

35 19.626 10.14 9,19-Cyclolanostan-3-ol-11-one, acetate C32H52O3 CAS:0-00-0 484 59 

36 20.322 2.04 3-Debenzoyloxy-anhydrocarpesteerol C30H48O CAS:0-00-0 424 52 

37 20.658 1.04 Squalene Formula:C30H50 CAS:111-02-4 410 95 

38 21.745 7.50 4H-1-Benzopyran-4-one, 5-hydroxy-2-

(4-hy 

C17H14O6 CAS:6601-62-3 314 63 
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39 23.121 1.21 Vitamin E C29H50O2 CAS:59-02-9 430 96 

 

 

 

 

 

 

 

 

Conclusion 

 
The study evaluated the phytochemical composition and GC-MS 

analysis of extracts of L. camara, Alkaloids, terpenoids, flavonoids 

and other phenolic compounds were detected in varying amounts of 

both methanol and aqueous extracts. The GC-MS analysis identified 

39 potential bioactive compounds of variable peak areas and retention 

times in the methanol extract. The study has provided useful insights 

into the phytochemistry of L. camara which could be useful in the 

bioassay-guided isolation and characterization of important bioactive 

compounds in L. camara. 
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