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ABSTRACT 

Invasive species, despite posing a threat to the environment, can serve as a valuable source of therapeutic agents. 

By utilizing them as raw materials, their population can be controlled in a profitable manner, offering a potential 

solution to mitigate their negative impact. Therefore, present research investigates the bioactive compounds of 

Chromolaena odorata flowers through qualitative phytochemical analysis and thin layer chromatography (TLC). 

The qualitative phytochemical analysis revealed the presence of tannins, saponins, phenols, and reducing sugars in 

the hydroethanolic and acetone extracts. TLC using different mobile phases further confirmed the presence of 

various bioactive compounds, with distinct Rf values. These findings suggest that C. odorata flowers possess 

potential medicinal properties and further advance research and exploration of their therapeutic applications are 

needed. 
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INTRODUCTION 

Invasive species have become a significant concern globally, causing ecological, 

economic, and environmental problems (Kumar and Singh, 2020). These non-native 

species can outcompete native species for resources, alter ecosystems, and disrupt 
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biodiversity (Leger and Espeland, 2010). However, while their impact is often 

viewed as solely negative, invasive species can also serve as a valuable resource 

(Peter et al., 2021). One potential use of invasive species is as a source of raw 

materials for the isolation of bioactive compounds, which can be used in the 

development of herbal drug formulations (Pereira et al., 2021). Many invasive 

species contain unique compounds that have medicinal properties, making them a 

potential source of new drugs (Uzelac et al., 2023). By utilizing invasive species as 

a resource, we can reduce their populations and mitigate their negative impacts. The 

plant Chromolaena odorata (L.) R.M. King & H. Rob.is referred to as Jack in the 

Bush. This blooming shrub belongs to the Asteraceae family and grows in tropical 

and subtropical regions. It is a perennial shrub that scrambles, with shallow, fibrous 

roots, and straight, pithy, brittle stems that branch easily. Its ovate-triangular, three-

veined leaves are arranged opposite one other. At the tips of branches, panicles of 

10 to 35 white to pale pinkish tubular flowers bloom (Zachariades et al., 2009). West 

African and Asian countries use C. odorata as a source of medicine in their 

traditional medical treatments. The plant is renowned for its therapeutic qualities, 

particularly in wound care. In various sub-Saharan nations, C. odorata has long been 

used as a folk remedy for a variety of ailments, including colds and coughs, skin 

infections, wounds, dysentery, headaches, toothaches, malaria fever, stomach issues, 

fungal infections, stomach ulcers and as an antiseptic. Additionally, people in 

numerous West African nations, including Cameroon, have discovered a variety of 

traditional uses for this plant (Omokhua et al., 2016). Traditional Indian medicine 

uses C. odorata to treat eye issues and diabetes (Onkaramurthy et al., 2013). 

Therefore, present study explores the potential of using Chromolaena odorata 

(Figure 1), an invasive species. There is limited research on the bioactive 

compounds of C. odorata flowers. Hence, flowers are selected for phytochemical & 

TLC analysis. Therefore, the current findings indicate that flowers of C. odorata 

could be a significant source of bioactive compounds for application in herbal drug 

formulations. 
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Figure 1: Flowers of C. odorata 

METHODOLOGY 

The flowers of C. odorata were collected from nearby Mahanadi areas of CDA 13 

of Cuttack district, Odisha, India (Figure 2). The plant species was identified by the 

authors (Figure 1; Nayak and Kumar, 2023). The Soxhlet extraction method was 

adopted using three extracts for phytochemical analysis (Devi et al., 2023; Marndi 

et al., 2024; Jaiswal et al., 2024; Hossain et al., 2025). 

Test for tannin: 1 ml of flower extract was taken in a test tube and added 3-5 drops 

of 10% lead acetate solution into it. The gelatinous precipitate formation confirmed 

the presence of tannin. 

Test for saponin: About 1 ml of the flowers extract was added to 1 ml of distilled 

water and shaken well. The formation of persistent froth was observed confirming 

the presence of saponin. 

Test for flavonoids: About 1 ml of the flowers extract was taken. Added 2 ml of 

NaOH solution and 3-5 drops of dilute HCl to it. The colour initially turned to an 
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intense yellow colour with NaOH solution and later became colourless which 

confirmed the presence of flavonoids. 

 

Figure 2: Collected flowers of C. ododrata for experimental work 

Test for terpenoids: To 1 ml of the flower extract, 5-6 drops of chloroform were 

added. Then 4-6 drops of concentrated sulphuric acid were added into it. The 

reddish-brown interface confirmed the presence of terpenoids. 

Test for phenols: About 1 ml of the flowers extract was taken. A few drops of 5% 

ferric chloride solution were added. The dark bluish-black appearance confirmed 

the presence of phenolic compounds. 

Test for reducing sugars: About 1 ml of the flowers extract was taken. 2 drops of 

Fehling’s solution A followed by Fehling’s solution B were added and kept in the 
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water bath for few minutes. The presence of red-orange precipitate confirmed the 

presence of reducing sugars. 

Test for steroid: To 1 ml of the flowers extract, added 1 ml of chloroform followed 

by 1 ml of concentrated sulphuric acid into it. The appearance of upper red and lower 

yellow with green fluorescence provides the presence of steroids. 

Test for alkaloid: About 1 ml of the flowers extract was taken. Added 3-4 drops of 

Dragendroff’s reagent to it. The formation of a reddish-brown precipitate confirmed 

the presence of alkaloids. 

Test for carbonyl compounds: About 1 ml of flowers extract was taken and added 

3-4 drops of 2,4- Dinitrophenylhydrazine (DNPH) reagent. The formation of yellow 

crystal confirmed the presence of carbonyl compounds. 

TLC (Thin layer chromatography) analysis 

TLC plates were prepared on 6 cm glass slides using silica gel powder. Slides were 

washed with clinical laboratory detergent and distilled water, followed by drying. 

Clean and dried slides were wiped with ethyl acetate for removing surface adherents. 

3 g of silica was taken in 20 ml of distilled water and slurry was prepared by 

constantly stirring, and finally was poured over the slides and slides were left 

undisturbed till the drying of silica layer. Then the slides were activated at 105ᵒ C 

for 15-20 minutes before running the TLC. Methanol: chloroform (50%), ethyl 

acetate: chloroform (1:9) and ethyl acetate: water: acetic acid (8:1:1) were used as 

mobile phases. Then spots were marked, recorded the Rf (Retention Factor) values 

and visualized under UV chamber (Kumar and Jena 2014; Mishra and Bhatnagar 

2024).  

RESULTS AND DISCUSSION 

The present study identified various bioactive compounds in C. odorata flowers 

(Table 1). The qualitative analysis revealed the presence of tannins, saponins, 

phenols, and reducing sugars in the hydroethanolic and acetone extracts. These 
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compounds are known for their potential medicinal properties (Sorrenti et al., 2023; 

Mehra et al., 2025).  

Table 1: Qualitative analysis of secondary metabolites of Chromolaena odorata 

using hydroethanolic extract 

Bioactive compounds n-hexane  Acetone  Hydroethanolic 

Tannin Not detected Detected Detected 

Saponin Not detected Detected Detected 

Flavonoids Not detected Not detected Not detected 

Terpenoids Not detected Not detected Not detected 

Phenols Not detected Detected Detected 

Reducing sugars Not detected Detected Detected 

Steroids Not detected Not detected Not detected 

Alkaloids Not detected Not detected Not detected 

 Carbonyl compounds Not detected Not detected Not detected 

 

 

Figure 3: Detection of secondary metabolites of C. odorata flowers using hydroethanolic 

extract 
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Figure 4: Spots on TLC plates under UV light; a) (Chloroform: methanol) acetone 

extract; b (Chromophyll: methanol) hydroethanolic extract; c) (Ethyl acetate: 

water: acetic acid) hydroethanolic extract & d) acetone extract 

Table 2: TLC analysis of Chromolaena odorata flowers using different mobile 

phases 

Mobile phases Extracts Rf values 

S1 S2 S3 S4 

Chloroform: 

methanol (1:1) 

Acetone 0.67 0.73 0.78 0.87 

Hydroethanolic 0.76 Nil Nil Nil 

Ethyl acetate: 

chloroform (1:9) 

Acetone 0.94 Nil Nil Nil 

Hydroethanolic 0.88 Nil Nil Nil 

Ethyl acetate: 

water: acetic acid 

(8:1:1) 

Acetone 0.78 0.83 0.96 0.98 

Hydroethanolic 0.81 0.96 Nil Nil 
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The TLC analysis using different mobile phases further confirmed the presence of 

bioactive compounds in the flowers (Table 2). Hydroethanolic and acetone extracts 

showed distinct Rf values, indicating the presence of different compounds. The 

results suggest that C. odorata flowers may have potential therapeutic applications. 

The phytochemical analysis of C. odorata leaves showed that it contains alkaloids, 

flavonoids, saponins, tannins and steroids which will contribute to its medicinal 

values (Usunomena and Efosa, 2016). Ugwoke and his colleagues reported that the 

leaf, stem and root extracts of C. odorata have significant antimicrobial effect 

against A. niger and C. albicans (Ugwoke et al., 2017). Further research is needed 

to isolate and characterize the bioactive compounds present in C. odorata flowers. 

This could lead to the development of new herbal medicines or other products with 

potential health benefits. The study highlights the importance of exploring invasive 

species as a source of raw materials for the isolation of bioactive compounds. 

CONCLUSION 

The phytochemical analysis of Chromolaena odorata flowers has revealed the 

presence of various bioactive compounds, including tannins, saponins, phenols, and 

reducing sugars. These findings suggest that C. odorata may be a valuable source 

of bioactive compounds for use in herbal drug formulations. Further research is 

needed to isolate and characterize the bioactive compounds present in C. odorata 

flowers, and to explore their potential therapeutic applications. 
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