
                       TRENDS IN SCIENCES 2026; 23(8): 12697 

https://doi.org/10.48048/tis.2026.12697                         RESEARCH ARTICLE 

Phytochemical Constituents and In Vitro Antioxidant and Anticancer Activities 

of Hornstedtia conoidea Ridl. (Zingiberaceae) from the Simeulue Islands 
 

Zumaidar1,*, Nuzul Asmilia2, Saudah3, Indriaty4 and Muhammad Alfarabi5 

 

1Department of Biology, Faculty of Mathematics and Natural Sciences, Universitas Syiah Kuala, 

Banda Aceh 23111, Indonesia 

2Clinical Laboratory, Faculty of Veterinary Medicine, Universitas Syiah Kuala, Banda Aceh 23111, Indonesia 

3Biology Education, Graduate School, Universitas Serambi Mekkah, Banda Aceh 23245, Indonesia 

4Department of Biology Education, Faculty of Teacher Training and Education, Universitas Samudra, 

Langsa 24354, Indonesia 

5Department of Biochemistry, Faculty of Medicine, Universitas Kristen Indonesia, Jakarta 13630, Indonesia 

 

(*Corresponding author: zumaidar@usk.ac.id) 

 

Received: 18 November 2025,   Revised: 22 December 2025,   Accepted: 25 January 2026,   Published: 25 March 2026 

 

Abstract  

Hornstedtia conoidea (Zingiberaceae) is a traditional medicinal plant in the Simeulue Islands. Previous studies on 

the Hornstedtia genus have reported various pharmacological activities, including antioxidant, toxicity, antimicrobial, 

and glucosidase inhibitory effects; however, its anticancer activity, particularly against breast and cervical cancer, has not 

yet been scientifically validated. This study aimed to examine the antioxidant and anticancer activities of H. conoidea 

leaf extracts. The extraction process used solvents with different polarities (methanol, ethyl acetate, and n-hexane). 

Phytochemical screening and measurements of total phenolic and flavonoid contents were conducted for each extract. 

Antioxidant activity was evaluated using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay, and antiproliferative activity 

against breast (MCF7) and cervical (HeLa) cancer cells was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide (MTT) assay. The results showed that the methanol leaf extract of H. conoidea contained 

alkaloids, phenols, flavonoids, steroids, and terpenoids, with the highest total phenolic (314.69 ± 0.65 mg/g) and flavonoid 

(43.62 ± 1.20 mg/g) contents among the tested extracts. This extract also exhibited the strongest antioxidant activity, with 

an IC₅₀ of 14.21± 0.100 µg/mL against DPPH. In addition, the methanol extract demonstrated higher antiprolifera tive 

activity against cancer cells compared to the other extracts, with IC₅₀ values of 287.09 ± 3.33 µg/mL for MCF7 cells and 

384.78 ± 4.21µg/mL for HeLa cells; however, this activity is classified as weak. The methanolic and ethyl acetate leaf 

extracts of H. conoidea exhibited strong antioxidant activity, indicating their potential for further development as natural 

antioxidant agents. In contrast, the in vitro antiproliferative effects against breast and cervical cancer cells remain limited 

and require further investigation. 
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Introduction 

Oxidative stress-induced DNA damage is a key 

factor in the pathogenesis of cancer, which accounted 

for a substantial proportion of global mortality in 2020, 

especially in Asia [1,2]. In 2022, 9.8 million new cases 

of cancer in Asia, with 5.4 million deaths. Lung cancer 

is most common in male and breast cancer in female 

patients [3]. According to the epidemiological data,  

 

China has the highest rate of cancer in the Asian region 

with lung cancer was the most prevalent type of cancer 

diagnosis in male and breast cancer in female patients 

[2]. In Indonesia, a majority of cancer patients registered 

at hospitals in several regions were women aged over 39 

years with a diagnosis of breast cancer and cervical 

cancer [4]. 
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The presence of dysregulation in redox signals, 

apoptosis, and proliferation processes has been reported 

in cancer cells, a phenomenon attributable to oxidative 

stress triggered by elevated concentrations of cellular 

free radicals [5]. Antioxidants derived from dietary and 

medicinal plants can mitigate cellular oxidative damage, 

and traditional medicine offers a cost-effective source of 

natural antioxidants with fewer side effects. The 

Zingiberaceae family comprises approximately 1,300 

aromatic herb species mainly distributed in tropical 

Asia, including Hornstedtia conoidea, which exhibits 

antioxidant and anticancer potential but remains 

pharmacologically underexplored [6-8]. The genus 

Hornstedtia, which includes around 60 species, is 

traditionally used for culinary and medicinal purposes, 

with seeds, rhizomes, and leaves utilized to treat 

digestive disorders and as spices [9-12]. Previous 

pharmacological studies have reported antioxidant, 

antimicrobial, glucosidase-inhibitory, and toxicity-

modulating activities in Hornstedtia species, indicating 

their considerable therapeutic potential [10,13]. 

The anticancer potential of H. conoidea has not 

been widely reported scientifically in published re-

search. Previous studies employing simple maceration 

techniques using methanol and ethanol as solvents have 

shown that this plant extract has antioxidant and cyto-

toxic activities [12,13]. However, the phytochemical 

composition of the leaves of this plant has not been 

extensively explored. Therefore, it is necessary to 

profile the compounds contained in the leaves using 

various solvents with different polarities to demonstrate 

their various pharmacological effects [14,15]. 

Additionally, research on H. conoidea, especially the 

species native to Aceh, Indonesia, is limited. 

Simeulue Island, located in the Indian Ocean 

northwest of Sumatra and part of Aceh Province, is a 

habitat for H. conoidea, which grows naturally in the 

Mount Sibao region [16]. Locally, this plant is known as 

tagbak or gensong [17]. This plant has not been 

cultivated unlike other species of the Zingiberaceae 

family, and there is no detailed information regarding 

the pharmacological properties of H. conoidea from the 

Simeulue Islands, particularly its antioxidant and 

anticancer activities. This study aimed to evaluate the 

antioxidant and antiproliferative activities against 

cancer cells of H. conoidea leaf extracts from the 

Simeulue Island region of Aceh, Indonesia. The 

phytochemical, total phenolic, and total flavonoid 

contents of the leaf extracts were analyzed. This study is 

important for assessing the pharmacological potential of 

H. conoidea and for increasing its economic value. 

Furthermore, this scientific information can increase 

awareness among local communities about cultivating 

this plant and maintaining its sustainability. 

 

Materials and methods 

Sample collection and extraction 

Hornstedtia conoidea was obtained from Mount 

Sibao, Simeulue Island, Aceh, Indonesia, at coordinates 

2°34'36.8'' N and 96°13'30.4'' E (Figure 1). Taxonomic 

identification of this plant was performed at the 

Herbarium Acehense, Department of Biology, Faculty 

of Mathematics and Natural Sciences, Universitas Syiah 

Kuala, Banda Aceh, Indonesia. Fresh leaf of H. 

conoidea (2 kg) were washed with distilled water, air-

dried without sunlight at room temperature for seven 

days, and ground into a coarse powder. Extraction was 

performed by maceration using 96% methanol (Merck), 

pure (100%, v/v) ethyl acetate (Merck), and pure (100%, 

v/v) n-hexane (Merck). Briefly, 100 g of the powdered 

sample was subjected to maceration using 500 mL of 

each solvent at a solid-to-solvent ratio of 1:5 (w/v) for 

24 h at room temperature. After filtration, the residue 

was re-extracted under the same conditions, and this 

procedure was repeated until the extraction solvent 

became colorless, indicating exhaustive extraction. The 

resulting filtrates were concentrated through reduced 

pressure using a vacuum rotary evaporator (Büchi 

Rotavapor R-300) at 40 - 50 °C, and the crude extract 

from each solvent was stored at 20 °C in an amber bottle 

for further analyses. This extract is hereafter referred to 

as Hornstedtia conoidea of methanol (HC-M), 

Hornstedtia conoidea of ethyl acetate (HC-EA), and 

Hornstedtia conoidea of n-hexane (HC-H). 
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Figure 1 Area collection of Hornstedtia conoidea on Mount Sibao, Simeulue Island, Aceh, Indonesia. 

 

Phytochemical identification 

Qualitative phytochemical screening tests were 

conducted to detect the presence of alkaloids, phenols, 

flavonoids, terpenoids, and steroids in the extracts. 

Dragendorff's reagent was used to detect alkaloids, with 

a positive result indicated by the formation of an orange 

color. FeCl3 reagent was used to detect phenols, with a 

positive result indicated by the formation of a black 

color. AlCl3 reagent was used to detect flavonoids, with 

a positive result indicated by the formation of a 

yellowish-green color. Vanillin sulphate reagent was 

used to detect terpenoids, with a positive result indicated 

by the formation of a violet color. Cerium sulphate 

reagent was used to detect steroids, with a positive result 

indicated by the formation of a faded brown color 

[18,19]. 

 

Total phenolic content (TPC) 

The Folin-Ciocalteu method was used to 

determine the total phenolic content of the extract, and 

gallic acid (Sigma-Aldrich) was used as the standard 

compound [20]. Standard gallic acid solutions were 

prepared in methanol (Merck) at different 

concentrations (5, 10, 15, 20, 25, and 30 µg/mL). Extract 

solutions (1 mL) with various concentrations (100 - 500 

µg/mL) were mixed with 10% Folin-Ciocalteu reagent 

and stirred for 1 min. After incubation (room 

temperature) for 5 min, the solution was mixed with 2 

mL of 1 M Na2CO3 (Merck) solution and incubated for 

10 min at 50 °C. The solution was cooled for 30 min at 

room temperature and its absorbance was measured at 

746 nm. The total phenol content was determined using 

a standard curve of absorbance values correlated with 

the standard concentration of gallic acid, and the results 

were expressed as milligrams of gallic acid equivalents 

per gram of fresh weight (mg/g). 

 

Total flavonoid content (TFC) 

Total flavonoid content was determined using 

AlCl3 (Sigma-Aldrich) reagent and quercetin was used 

as the standard solution [21]. Standard quercetin 

solutions in methanol were prepared at different 

concentrations (2, 4, 6, 8, and 10 µg/mL). Samples 

prepared at various concentrations (5 - 200 µg/mL) were 

mixed with 2% AlCl3 and 5% sodium acetate (Merck). 

After incubation for 2.5 h at room temperature, 

absorbance was measured at 440 nm. The data were 

expressed as mg/g of quercetin equivalents in 

milligrams per gram (mg/g) of dry extract. 
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Antioxidant activity 

The DPPH method was used to measure 

antioxidant activity by measuring free radical 

scavenging [22]. A total of 2 mL of extract solution 

(1.56, 3.125, 6.25, 12.5, 25 µg/mL) was dissolved in 

methanol (Merck), followed by 2 mL of DPPH (Sigma-

Aldrich) solution (0.1 mM). The mixture was incubated 

for 30 min, and the absorbance was measured at 517 nm. 

DPPH solution without the sample was used as a 

negative control, and ascorbic acid (Sigma-Aldrich) 

solution (1, 3, 6, 9 and 12 µg/mL) was used as the 

positive control. All measurements were performed in 

triplicate, and the results were expressed as mean ± 

standard deviation (SD). The free radical scavenging 

activity of the extracts and the positive control was 

expressed as the percentage of inhibition, calculated 

based on the difference between the absorbance of the 

negative control and that of the sample relative to the 

absorbance of the negative control. A lower absorbance 

value indicated a higher free radical scavenging activity. 

The IC₅₀ value was determined from the dose-response 

curve of percentage inhibition versus concentration and 

calculated based on triplicate measurements. The IC50 of 

antioxidant activity was determined using a linear 

regression between concentration (X-axis) and percent 

inhibition (Y-axis) through the probit analysis of 

concentration log data with the probit free radical 

scavenger (DPPH) percentage.  

 

Antiproliferative cancer cell assay 

The MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide) assay was used to 

determine the antiproliferative activity against cancer 

cells [22]. MCF7 breast cancer cells and HeLa cervical 

cancer cells used in this assay were obtained from the 

Cell Culture Laboratory, Research Center of Raw 

Materials for Drugs and Traditional Medicine-

LAPTIAB, National Research and Innovation Agency 

(BRIN), Puspiptek Serpong in South Tangerang, 

Banten, Indonesia. Cells were grown in high-glucose 

Dulbeccoʼs minimal Eagleʼs medium (Gibco, Thermo 

Fisher Scientific) containing 10% foetal bovine serum 

(Gibco, Thermo Fisher Scientific), 1% penicillin-

streptomycin (Gibco, Thermo Fisher Scientific), and 

0.5% amphotericin (Gibco, Thermo Fisher Scientific) 

until they reached 80% - 90% confluence. These cells 

were seeded in 96-well plates at a density of 10,000 cells 

per well in 100 μL of medium and incubated for 24 h 

(5% CO2; 37 °C). A 96-well plate containing control 

medium (without cells and samples), negative controls, 

samples, and positive controls was used for analysis. 

Samples were dissolved in dimethyl sulfoxide (Sigma-

Aldrich) at serial concentrations (62.5, 125, 250, 500, 

750, and 1000 μg/mL). Approximately 100 µL of this 

was mixed with the cells on the plate and incubated for 

24 h (5% CO2; 37 °C), and each well was washed with 

phosphate buffered saline (Sigma-Aldrich) before 

adding 0.5 mg/mL MTT (Invitrogen, Thermo Fisher 

Scientific). After 4 h of incubation, purple formazan 

crystals were formed from the reaction of MTT with the 

mitochondria of the surviving cells, and the reaction was 

stopped by adding 10% sodium dodecyl sulfate (Sigma-

Aldrich). The absorbance of the purple colour was 

measured at 570 nm after overnight incubation. The 

negative control was a cell culture without the sample. 

Doxorubicin (CKD OTTO Pharmaceuticals) served as a 

positive control (4, 6, 8, 10, and 12 µg/mL), and the 

blank solution was the control medium. All experiments 

were conducted in triplicate, and the results were 

expressed as mean ± standard deviation (SD). Cell 

viability was expressed as a percentage and calculated 

based on the ratio of the absorbance difference between 

the sample and blank solution to the absorbance 

difference between the negative control and blank 

solution. The higher the absorbance, the higher the 

percentage of viable cells. The percentage inhibition of 

proliferation was estimated as the difference in cell 

viability between the sample and the maximum cell 

viability (100%). The IC₅₀ values in the MTT assay were 

determined using linear regression analysis of the 

relationship between extract concentration (X-axis) and 

percentage of cell growth inhibition (Y-axis). 

 

Results and discussion 

Phytochemical profile 

The analysis revealed that the secondary 

metabolites in HC-M and HC-EA included alkaloids, 

phenols, flavonoids, terpenoids, and steroids. HC-H 

contained only terpenoids and steroids (Table 1). This 

indicates that the type and concentration of the solvent 

can affect the extraction of bioactive compounds from 

natural products [23]. The polarity of the solvent also 

affects the extraction process [24]. Therefore, in samples 

extracted using n-hexane, a solvent with a low polarity, 
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only groups of metabolites with highly hydrophobic 

chemical structures, such as terpenoids, were detected 

[25]. In addition, the results of this study are consistent 

with previous research showing that medicinal plants 

contain alkaloids, flavonoids, and terpenoids [26]. 

Metabolite profiling of Hornstedtia leaves showed that 

they contain essential oils in the form of α-pinene, 

camphene, and camphor, in addition to secondary 

metabolites such as flavonoids and terpenoids [27]. 

 

 

Table 1 Phytochemical profile of Hornstedtia conoidea leaf extracts. 

Sample 
Compound 

Alkaloid Phenol Flavonoid Terpenoid Steroid 

HC-M + + + + + 

HC-EA + + + + + 

HC-H - - - + + 

HC-M (methanol extract), HC-EA (ethyl acetate extract), HC-H (n-hexane extract), + (detected), - (not detected)  

 

 

Total phenolic and flavonoid content 

HC-M had the highest phenol and flavonoid 

content compared to the other extracts. The total phenol 

content in HC-M was 314.69 ± 0.65 mg GAE/g, and the 

total flavonoid content in HC-M was 43.62 ± 1.20 mg 

QE/g (Table 2). The total phenol content of HC-M was 

three-fold higher than that of HC-EA and four-fold 

higher than that of HC-H. The total amount of 

flavonoids in HC-M was one and a half-fold greater than 

that in HC-EA and five-fold greater than that in HC-H. 

Methanol had the highest polarity in this study, making 

it capable of effectively extracting metabolites with 

hydrophilic chemical structures, such as phenols and 

flavonoids [28]. The total phenolic and flavonoid 

content can vary because the metabolites contained in 

the extract can be affected by the extraction process [23]. 

Furthermore, the location where the plant grows also 

affects the metabolite levels contained in an extract. For 

example, H. conoidea grown in Kibawe, Bukidnon, 

Philippines, has a total phenol content of 1.67 mg 

GAE/g [12]. Another report showed that the leaves of 

this plant, which grows in Mindanao, Philippines, 

contain 6.87 mg QE/g of flavonoids, which is different 

from the total flavonoid content in HC-M, HC-EA, and 

HC-H [13]. 

 

 

Table 2 Total phenolic and flavonoid content of Hornstedtia conoidea leaf extracts. 

Sample Total phenolics (mg /g) Total flavonoids (mg /g) 

HC-M 314.69 ± 0.65 43.62 ± 1.20 

HC-EA 101.06 ± 0.31 27.23 ± 1.20 

HC-H 72.65 ± 1.73 8.08 ± 1.22 

HC-M (methanol extract), HC-EA (ethyl acetate extract), HC-H (n-hexane extract) 

 

 

Antioxidant activity 

Each extract demonstrated its ability to scavenge 

free radicals (DPPH), with activity increasing as the 

extract concentration increased. At the highest extract 

concentration (25 µg/mL), HC-M inhibited free radicals 

by 76.93%, HC-EA by 72.75%, and HC-H by 12.99%. 

The IC50 values of HC-M, HC-EA were 14.21± 0.100 

µg/mL and 39.01± 0.160 µg/mL, respectively (Table 3). 

According to the results of this analysis, HC-M 

exhibited the strongest antioxidant activity among the 

extracts. 
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Table 3 Antioxidant activity of Hornstedtia conoidea leaf extracts. 

Samples Concentration (μg/mL) 
Free Radical Inhibition 

(%) 
IC50 (µg/mL) 

HC-M 

1.56 8.27 ± 0.001 

14.21 ± 0.100 

3.12 16.86 ± 0.004 

6.25 27.63 ± 0.001 

12.5 53.21 ± 0.005 

25 76.93 ± 0.002 

HC-EA 

1.56 10.52 ± 0.008 

39.01 ± 0.160 

3.12 16.18 ± 0.002 

6.25 37.39 ± 0.007 

12.5 57.05 ± 0.009 

25 72.75 ± 0.009 

HC-H 

1.56 2.75 ± 0.010 

> 1000 

3.12 4.94 ± 0.004 

6.25 7.48 ± 0.002 

12.5 10.45 ± 0.007 

25 12.99 ± 0.008 

Ascorbic acid 

1.0 63.87 ± 0.001 

4.47 ± 0.025 

3.0 66.26 ± 0.003 

6.0 68.11 ± 0.001 

9.0 79.32 ± 0.002 

12 89.55 ± 0.002 

HC-M (methanol extract), HC-EA (ethyl acetate extract), HC-H (n-hexane extract).  

The results of triplicate experiments are presented with standard deviations. 

 

 

The IC50 value in this test indicates the 

concentration of a compound or extract that can inhibit 

free radicals by 50%. Therefore, the lower the IC50 value 

measured for a compound or extract to inhibit free 

radicals, the higher the antioxidant activity of that 

compound or extract [22]. The results showed that HC-

M possessed the highest antioxidant activity compared 

to the other extracts. This is possible based on previous 

analysis results that HC-M contains the highest phenols 

and flavonoids compared to other extracts. The 

Zingiberaceae family was recognized for its content of 

flavonoids and phenolic compounds, with the 

concentration of these compounds being influenced by 

the geographical location of the plantʼs cultivation. 

These compounds exhibit antioxidant properties by 

scavenging free radicals [29,30]. At the molecular level, 

higher phenolic and flavonoid contents are associated 

with enhanced antioxidant capacity due to their ability 

to donate hydrogen atoms or electrons, chelate pro-

oxidant metal ions, and stabilize radical intermediates. 

The presence of hydroxyl groups in flavonoid structures 

plays a crucial role in these mechanisms, facilitating 

effective interactions with reactive oxygen species and 

contributing to the overall antioxidant potential of the 

extracts [31,32]. However, the antioxidant activity of 

HC-M was weaker than that of ascorbic acid. As a single 

compound, ascorbic acid can be sourced from nature or 

produced synthetically and can act as an antioxidant by 

acting as a direct electron donor to free radicals. This 

mechanism can increase the antioxidant activity of 

ascorbic acid compared to extracts from natural products 

containing many compounds [33]. The IC50 range value 

of ascorbic acid in antioxidant assays was 0.2 - 22.5 

μg/mL [34]. 

 

Antiproliferative activity against cancer cells 

The analysis results showed that each H. conoidea 

leaf extract inhibited the proliferation of MCF7 and 
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HeLa cancer cells (Table 4). This inhibition increased 

with increasing extract concentration. Except for HC-M, 

at the lowest test concentration (62.5 μg/mL), the 

extracts did not inhibit the proliferation of MCF7 and 

HeLa cells. The highest inhibition of cancer cell 

proliferation was observed at the highest tested 

concentration (1,000 μg/mL) in both MCF-7 and HeLa 

cell lines. At this concentration, the methanolic extract 

(HC-M) exhibited the highest inhibitory activity against 

MCF-7 cells (91.96%), followed by the ethyl acetate 

extract (HC-EA; 82.97%) and the hexane extract (HC-

H; 42.99%). Similarly, in HeLa cells, HC-M showed the 

highest inhibition (89.16%), followed by HC-H 

(50.37%) and HC-EA (26.34%). The methanolic extract 

(HC-M) exhibited the highest cytotoxic potency among 

all tested extracts, as indicated by its lowest IC₅₀ value 

against MCF-7 cells (287.09 ± 3.33 µg/mL). This result 

suggests a stronger inhibitory effect of HC-M on MCF-

7 cell proliferation compared to the other extracts. A 

similar trend was observed in HeLa cells, where HC-M 

also demonstrated superior activity, with an IC₅₀ value 

of 384.78 ± 4.21 µg/mL, indicating greater effectiveness 

relative to the remaining extracts. Notably, the lower 

IC₅₀ value obtained for MCF-7 cells compared to HeLa 

cells implies that HC-M is more effective in inhibiting 

the proliferation of MCF-7 cells, suggesting a higher 

sensitivity of MCF-7 cells to the methanolic extract. 

However, in this analysis, the inhibition of all extracts 

was weaker than that of doxorubicin, which was used as 

a positive control. The IC50 of doxorubicin was 2.08 

µg/mL for MCF7 cells and 1.82 µg/mL for HeLa cells 

(Table 4). Doxorubicin is a chemotherapeutic agent 

used for the treatment of various types of tumours, such 

as breast, gastric, lung, ovarian, thyroid, and soft tissue 

sarcoma, by inhibiting cellular macromolecular 

biosynthesis, inhibiting topoisomerase II, and relaxing 

DNA supercoils, thereby preventing DNA replication 

[35]. 

According to the test results, HC-M is an extract 

with good potential to inhibit the proliferation of MCF7 

and HeLa cancer cells. This can be observed from the 

inhibition values at each test concentration and the IC50 

values, indicating that the antiproliferative activity of 

HC-M cancer cells is higher than that of the other ex-

tracts. The lower the IC50 value of an extract for inhibit-

ing cancer cell proliferation, the higher its antiprolifera-

tive activity against cancer cells [22]. This was evi-

denced by its higher inhibition percentages at the tested 

concentrations and its comparatively lower IC₅₀ values, 

indicating greater antiproliferative effectiveness relative 

to the other extracts. However, based on commonly used 

classification criteria, the IC₅₀ values of HC-M (> 200 

µg/mL) indicate weak cytotoxic activity. Overall, these 

findings suggest that the antiproliferative effect of HC-

M remains preliminary and limited, warranting further 

fractionation, chemical characterization, and mechanis-

tic studies to identify the active constituents and enhance 

efficacy. In contrast, the antioxidant activity of HC-M 

can be classified as very strong, as indicated by its low 

IC₅₀ value (< 50 µg/mL), suggesting the presence of po-

tent bioactive compounds that may contribute to its 

overall biological profile. Members of the Zingiberaceae 

family are rich in bioactive phytochemicals, particularly 

flavonoids, terpenoids, and essential oils, which are 

known to exhibit cytotoxic and antiproliferative 

activities through the modulation of cancer-related 

signaling pathways while maintaining relatively low 

toxicity toward normal cells [36]. In line with this, the 

ethanolic leaf extract of H. conoidea has demonstrated 

significant in vitro cytotoxic activity, with an LC₅₀ value 

of 24.61 mg/L [13]. Flavonoids are considered key 

contributors to these effects due to their ability to 

regulate critical intracellular pathways such as 

PI3K/Akt/mTOR, which govern cell growth, survival, 

and cell cycle progression [37]. Furthermore, synergistic 

interactions among phenolic and flavonoid compounds 

within plant extracts may enhance anticancer efficacy 

through multiple mechanisms, including apoptosis 

induction, oxidative stress modulation, MAPK signaling 

regulation, and PI3K/Akt inhibition. Similar 

observations in other Zingiberaceae species, such as 

Etlingera elatior, indicate that higher phenolic and 

flavonoid contents—often influenced by environmental 

factors like cultivation altitude—are associated with 

stronger cytotoxic activity. Overall, these findings 

underscore the combined influence of phytochemical 

composition and environmental conditions on the 

antiproliferative potential of Zingiberaceae-derived 

extracts [30]. 
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Table 4 Antiproliferative activity of Hornstedtia conoidea leaf extracts. 

Samples 
Concentration 

(μg/mL) 

MCF7 Cell 

Inhibition (%) 

HeLa Cell 

Inhibition (%) 

IC50 (µg/mL) for 

MCF7 Cell 

IC50 (µg/mL) 

for HeLa Cell 

HC-M 

62.5 ‒1.50 ± 0.90 ‒29.54 ± 9.20 

287.09 ± 3.33 384.78 ± 4.21 

125 8.68 ± 5.70 10.79 ± 5.70 

250 40.86 ± 5.10 35.75 ± 2.60 

500 83.42 ± 2.90 63.09 ± 1.40 

750 86.75 ± 1.70 70.77 ± 5.30 

1000 91.96 ± 0.60 89.16 ± 0.70 

HC-EA 

62.5 3,09 ± 9.00 2.56 ± 7.20 

648.18 ± 5.46 709.36 ± 9.09 

125 19,72 ± 5.30 8.34 ± 0.10 

250 27,61 ± 0.40 5.06 ± 2.70 

500 31,51 ± 9.10 6.89 ± 1.40 

750 81,39 ± 2.00 22.57 ± 3.70 

1000 82,97 ± 1.90 26.34 ± 4.00 

HC-H 

62.5 1.95 ± 4.90 21.68 ± 7.30 

> 1000 > 1000 

125 5.44 ± 4.50 28.56 ± 12.30 

250 7.74 ± 5.40 31.26 ± 4.50 

500 8.53 ± 4.60 31.3 ± 4.90 

750 26.81 ± 2.50 54.65 ± 9.90 

1000 42.99 ± 5.70 50.37 ± 5.20 

Doxorubicin 

4.0 52.37 ± 2.39 75.99 ± 1.59 

2.08 ± 3.28 1.82 ± 2.45 

6.0 58.22 ± 9.85 80.72 ± 3.33 

8.0 64.22 ± 4.71 80.25 ± 0.70 

10 64.92 ± 2.16 87.48 ± 3.49 

12 63.84 ± 6.42 81.78 ± 1.34 

HC-M (methanol extract), HC-EA (ethyl acetate extract), HC-H (n-hexane extract).  

The results of triplicate experiments have been presented with standard deviation. 

 

 

Conclusions 

Hornstedtia conoidea leaf extracts contain various 

bioactive secondary metabolites, with methanol identi-

fied as the most effective solvent for extracting phenolic 

and flavonoid compounds. The methanol and ethyl ace-

tate extracts demonstrated notable antioxidant activity, 

highlighting their potential as natural antioxidant 

sources. In contrast, their in vitro antiproliferative 

effects against breast (MCF-7) and cervical (HeLa) 

cancer cell lines were relatively weak, as indicated by 

high IC₅₀ values. These findings suggest that, while the 

extracts possess promising antioxidant properties, their 

anticancer potential remains limited at the crude extract 

level. Therefore, further studies involving bioactivity-

guided fractionation, comprehensive phytochemical 

characterization, and in vivo evaluation are necessary to 

identify the responsible bioactive compounds and to 

elucidate the mechanisms underlying the observed 

biological activities. 
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