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Introduction 

Dracaena fragrans ‘Lemon Lime’ is a widely cultivated 

ornamental plant valued for its variegated foliage and 
adaptability to indoor environments, and it also 
contributes to indoor air quality improvement through 
partial removal of volatile organic compounds such as 
formaldehyde and benzene via phytoremediation 
mechanisms (Borzabadi Farahani et al., 2025; Peterson 
et al., 2023; Kumar et al., 2023). 

Although the genus Dracaena has been extensively 

studied for its ornamental and ecological significance, 
its pharmacological potential remains relatively 
underexplored, particularly for horticultural cultivars 
like ‘Lemon Lime’. This creates a research gap regar-
ding its phytochemical composition and possible 
therapeutic applications. 

Plants are known to be rich sources of secondary meta-
bolites such as flavonoids, phenolics, alkaloids, and 

tannins, which exhibit strong antioxidant proper-ties 
(Dai and Mumper, 2010). Among these, flavonoids and 
phenolic compounds are widely recognized for their 
ability to scavenge free radicals and reduce oxidative 
stress through electron donation and hydrogen transfer 
mechanisms (Heim et al., 2002). Oxidative stress, 
caused by excessive reactive oxygen species (ROS), is 
strongly associated with aging and the progression of 
chronic diseases, including cancer, cardiovascular 
disorders, and neurodegenerative conditions (Qin et al., 
2026).                    

Cancer continues to be a leading global health burden, 
characterized by uncontrolled cell proliferation, metas-
tasis, and resistance to therapy. Despite advances in 
conventional treatments such as chemotherapy and 
radiotherapy, issues like toxicity and drug resistance 
persist, driving interest in plant-derived anticancer 
agents (Wu et al., 2024). Natural products such as 
paclitaxel and vincristine highlight the importance of 
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plants in anticancer drug discovery (Talib et al., 2020). 

In vitro assays, MTT is widely used to screen cytotoxic 

potential of plant extracts against cancer cell lines, 
including MCF-7 breast cancer cells (Bellamakondi et 
al., 2014). 

The present study aimed to evaluate the pharma-
cognostic characteristics, total flavonoid content, and 
antiproliferative activity of D. fragrans leaf extract.   
             

Materials and Methods 

Plant materials 

Healthy, disease-free specimens of D. fragrans ‘Lemon 
Lime’ were procured from Shubham Nursery 
(Kupwad) for use in the experimental studies.  The 
collected plant materials were taxonomically 
authenticated and identified by Mr. S. M. Sabale in the 
Department of Botany of College P. V. P. 
Mahavidyalaya, Kavathe Mahankal. The identification 
was carried out based on detailed morphological 
characteristics, including leaf shape, variegation 
pattern, stem structure, and overall growth habit, and 
by comparing these features with standard taxonomic 
descriptions and floras.  

Freshly harvested leaves were thoroughly cleaned 
under running water to remove dust and adhering 
particles, and subsequently rinsed with distilled water. 
The leaves were subsequently dried. Once completely 
dried, they were chopped and ground using a grinder 
to obtain a fine powder. The powdered material was 
passed through a 60-mesh sieve to ensure uniformity of 
particles. The fine powder was then stored in an air-
tight, light-resistant container and kept in a cool, dry 
environment. 

Approximately 50 g of powder of D. fragrans leaf was 
extracted using a Soxhlet apparatus. The powder of 
plant material was packed with a cellulose thimble, and 
continuous reflux extraction was carried out 
sequentially with solvents of increasing polarity, such 
as n-hexane, chloroform, ethyl acetate, and ethanol, to 
isolate phytoconstituents with a wide range of polar 
characteristics. Each solvent was used for an adequate 
period to ensure efficient extraction of the 
phytoconstituents, with multiple extraction cycles 
carried out when necessary. Following extraction, the 
solvents were evaporated using a rotary evaporator to 
obtain concentrated crude extracts, which were utilized 
for phytochemical analysis and biological activity 
studies (Abubakar and Haque, 2020). 

 Bangladesh J Pharmacol 2026; 21: 66-71                                                                 67 

Box 1: MTT Assay  

Principle 

This colorimetric assay is based on the capacity of 
mitochondria succinate dehydrogenase enzymes in living cell 
store reduce the yellow water-soluble substrate 3-(4,5-
dimethylthiazol 2-yl)-2,5-diphenyl tetrazolium bromide (MTT) 
into an insoluble, purple colored formazan product is 
measured spectrophotometrically. As MTT reduction occurs 
only in metabolically active cells, the extent of this reduction 
reflects the viability of the cells.   

Requirements 

96-Well microplates (tissue culture grade); Aluminum foil; 
Biosafety cabinet (SAS filtration technologies Pvt. Ltd. Pune); 

CO₂ Incubator (Thermo Scientific BB150); DMSO; MCF-7 
(Human mammary gland breast adenocarcinoma) cell line; 
MEM Medium supplemented with 10% fetal bovine serum; 
Microplate reader (Bioline BD 206); MTT reagent (5 mg/mL in 
PBS); Phosphate-buffered saline (PBS)  

Procedure 

Step 1: MCF-7 (human mammary gland breast adeno-
carcinoma) cells were taken from the National Centre for Cell 
Science (NCCS), Pune, and maintained in Minimum Essential 
Medium (MEM) with 10% fetal bovine serum. 

Step 2: The cells were incubated at 37°C in a humidity contain-

ing 5% CO₂ and seeded at a density of 1 × 10⁴ cells/mL for 24 
hours. 

Step 3: For the test assay, cells were plated in 96-well tissue 

culture plates at a conc of approximately 1 × 10⁴ cells per well 

in 100 µL of culture medium, followed by the addition of 100 
µL of test samples at concentrations from 10 to 100 µg/mL. 

Step 4: Control wells contained cells treated with 0.2% DMSO 
in PBS. 

Step 5: All treatments were performed in triplicate. 

Step 6: Control experiments were maintained for baseline cell 
survival and to determine the percentage of viable cells 
following treatment. 

Step 7: The cell cultures were incubated for 24 hours at 
temperature 37°C in a humidified atmosphere containing 5% 

CO₂ using a CO₂ incubator (Thermo Scientific BB150). 

Step 8: After incubation, the culture medium was completely 
removed, and 20 µL of MTT reagent (5 mg/mL in PBS) was 
added to each well. 

Step 9: The reduction, formazan crystal was observed under 
microscope, where these viable cells produced the yellow 
MTT to dark-color crystals. 

Step 10: Subsequently, the medium was removed, and 200 µL 
of DMSO added to dissolve the formazan crystals, and incu-
bated for 10 min at temperature 37°C under light-protected 
conditions.  
Step 11: The absorbance of sample was measured in triplicate 
at 570 nm using a technique ELISA microplate reader (Bioline 
BD 206). 

Reference 
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Phytochemical screening 

The extracts were examined for phytoconstituents such 
as tannins, flavonoids, alkaloids, glycosides, terpenoids, 
steroids, fats and oils, proteins, and saponins. 

Total flavonoid content 

The dried leaf powder was subjugated to ethanol 
extraction using a Soxhlet apparatus. One milliliter 
aliquot of the resulting extract was mixed with 0.3 mL 
of 5% sodium nitrite solution and incubated for 5 min. 
Subsequently, 0.3 mL of 10% aluminum chloride was 
added and allowed to stabilize for 6 min. This was 
followed by the addition of 2 mL of 1 M sodium 
hydroxide, and the final volume was marked up to the 
spectrophotometer (Shimadzu UV-1900i, Japan). A 
calibration curve was created using quercetin, and the 
total flavonoid content was calculated as milligrams of 
quercetin equivalents (Shraim et al., 2021). 

Statistical analysis 

Data were shown as mean ± SD. For data analysis, three 
replicates of the results were made. An analysis of 
variance (ANOVA) test was conducted in one direction 
to determine how the conditions differed. A p-value of 
less than 0.05 (p<0.05) was deemed significant. 

  

Results 

Extracts yield 

The extraction yield varied considerably among the 
solvents, ranging from 1% to 8%. The ethanolic extract 
exhibited the highest yield (8%). The n-hexane extract 
showed a moderate yield (4%). Chloroform exhibited 
the lowest yield (1%). 

Phytochemical screening 

Initial phytochemical analysis of extracts obtained 
using different solvents indicated variations in the 
distribution of bioactive compounds (Table I). 

The ethanol extract shows the most diverse phytoche-
mical composition, with the presence of tannins, 
alkaloids, glycosides, flavonoids, and carbohydrates. 

The ethyl acetate extract was found to contain tannins, 
flavonoids, and glycosides. The chloroform extract 
shows the presence of flavonoids alone. The n-hexane 

extract did not show the presence of any of the tested 
phytoconstituents. Saponins were absent in all extracts. 

The plant extract (ethanolic) shows a total flavonoid 
content of 161.7 mg QE/g of extract. 

Antiproliferative activity 

Figure 1 shows the cell viability test of plant extract 
(ethanolic) against MCF-7 cells. 5-Fluorouracil (5-FU) 
was used as a standard. 

The decrease in cell viability was concentration-depen-
dent (in case of plant extract: 89.8% at 20 µg/mL to 
40.0% at 100 µg/mL; in case of 5-fluorouracil: 52.8% at 
20 µg/mL to 20.0% at 100 µg/mL) with IC₅₀ of 64.9 µg/
mL and 16.0 µg/mL, respectively (Table II). 

Table I 

Phytochemical screening of D. fragrans ‘Lemon Lime’ 
leaves extracts in different solvents  

Phytoconstituent Ethyl 
acetate 

Chloro-
form 

n-
Hexane 

Ethanol 

Alkaloid Absent Absent Absent Present 
Flavonoid Present Present Absent Present 
Glycosides Present Absent Absent Present 
Carbohydrate Absent Absent Absent Present 
Saponin Absent Absent Absent Absent 
Tannin Present Absent Absent Present 

A B 

Figure 1: Microscopic view (100x) of MCF-7 cell in presence of none (A), 100 µg/mL of extract (B), or 100 µg/mL of 5-fluuorouracil 
(C) 

Table II 

Effects of plant extract on MCF-7 cell lines using MTT 
assay 

 Cell viability (%)  

Concentration  
(µg/mL) 

Extract 5-Fluorouracil 

20 89.8 52.8 

40 83.2 37.2 

60 72.2 29.7 

80 57.5 24.8 

100 40.0 20.0 

C 

68 Bangladesh J Pharmacol 2026; 21: 66-71                                                                  



 

Discussion 

The present study provides a comprehensive evaluation 
of the phytochemical composition and biological activi-
ties of D. fragrans ‘Lemon Lime’, an ornamental plant 

that has not been previously explored for its pharmaco-
logical potential. The findings demonstrate that the 
plant possesses a diverse range of phytoconstituents 
along with notable antioxidant activity and moderate 
cytotoxic effects against MCF-7 breast cancer cells. 
While antioxidant activity was observed, it is widely 
recognized that such properties are common among 
plant extracts (Brglez Mojzer et al., 2016). Therefore, the 
principal significance of this study lies in the demons-
trated anti-cancer activity. 

The phytochemical analysis indicates that solvent pola-
rity plays a vital role in extracting bioactive com-
pounds. The ethanol extract displayed the greatest 
diversity of phytochemical constituents, likely due to its 
high polarity, which allows it to solubilize a broad 
spectrum of compounds, including alkaloids, flavo-
noids, glycosides, and tannins.  

The flavonoids presence in extract of ethyl acetate and 
chloroform suggests that these compounds are moder-
ately polar, allowing extraction in both intermediate 
polarity solvents. In contrast, the absence of phytocons-
tituents in the solvent n-hexane extract indicates that 

non-polar solvents are less effective for extracting these 
secondary metabolites. 

Tannins and glycosides were predominantly extracted 
in polar and semi-polar solvents, supporting previous 
findings that these compounds are generally polar in 
nature. The absence of saponins across all extracts may 
indicate either their true absence in the plant material or 
their presence below detectable limits.  

The amount of total flavonoids is within the range 
commonly reported for flavonoid rich plant extracts 
(Gidamo, 2023), suggesting a moderate to high presence 
of polyphenolic constituents. Furthermore, the flavo-
noids present in the extract may act synergistically with 
other phytoconstituents, enhancing the overall bioacti-
vity. The findings of this study highlight the plant’s 
potential as a promising source for natural antioxidants 
and provide a strong basis for further exploration in its 
pharmacological properties. 

The phytochemical screening revealed the presence of 
flavonoids, alkaloids, glycosides, and tannins, particu-
larly in the ethanolic extract (Agarwal et al., 2016). 
These classes of compounds have been extensively 
reported in the literature for their biological activities, 
including anti-cancer effects (Teodor et al., 2020). 
Previous studies on plant-derived compounds have 
shown that flavonoids and phenolic constituents can 
inhibit cancer cell proliferation and induce apoptosis 
(Abotaleb et al., 2018). Although D. fragrans ‘Lemon 
Lime’ has not been previously studied, similar findings 

have been reported in other plant species, supporting 
the role of these phytochemicals in cytotoxic activity 
(Sun et al., 2019). 

The anti-cancer activity observed in this study may be 
attributed to the combined effect of multiple phyto-
constituents (Wagner and Ulrich-Merzenich, 2009). 
Flavonoids and phenolic compounds are known to 
modulate oxidative stress and interfere with cellular 
signalling pathways involved in cancer progression 
(Kopustinskiene et al., 2020). In addition to their 
antioxidant properties, these compounds may induce 
apoptosis, inhibit cell cycle progression, and disrupt 
mitochondrial function in cancer cells (Wendlocha et 
al., 2024). The presence of alkaloids and glycosides may 
further enhance the cytotoxic potential of the extract, as 
these compounds are also associated with anti-tumour 
activity (Dhyani et al., 2022). 

Although the extract demonstrated significant antioxi-
dant activity, it is important to emphasize that 
antioxidant potential alone does not directly translate 
into anti-cancer efficacy. The cytotoxic effect observed 
against MCF-7 cells suggests that mechanisms beyond 
free radical scavenging are involved. The concentration-
dependent decrease in cell viability indicates that the 
extract may interfere with cell survival pathways, 
possibly through induction of programmed cell death 
or inhibition of cell proliferation. 

This study provides the first scientific evidence of the 
phytochemical composition and anti-cancer activity of 
D. fragrans ‘Lemon Lime’. The observed cytotoxic effect 

against MCF-7 breast cancer cells highlights its poten-
tial as a novel source of bioactive compounds. While 
antioxidant activity was also detected, the primary 
contribution of this study is the demonstration of anti-
proliferative activity, which warrants further investiga-
tion. 

The present study has certain limitations, including the 
use of only a single cancer cell line (MCF-7) and the 
absence of toxicity evaluation on normal cells. In 
addition, the study was performed using crude extracts 
without isolation of specific bioactive compounds, and 
the underlying molecular mechanisms of cytotoxic 
activity were not investigated. Further in vivo and 

mechanistic studies are therefore required to validate 
the therapeutic potential of D. fragrans ‘Lemon Lime’.   

 

Conclusion 

D. fragrans ‘Lemon Lime’ contains diverse phytoconsti-

tuents and exhibits concentration-dependent cytotoxic 
activity against MCF-7 breast cancer cells, along with 
antioxidant activity. The findings indicate that the plant 
possesses measurable anti-proliferative potential, with 
anti-cancer activity representing the primary observed 
biological effect.   
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