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Introduction: Breast cancer was among the most prevalent diseases globally in 2022, accounting for 
31.2% of all cancer diagnoses in the Philippines—the highest across both sexes (GLOBOCAN, 2024). 
This study investigated the antioxidant and antiproliferative potential of Hoya meliflua Merr. (Wax plant) 
and Telosma procumbens (Latok) against breast cancer.
Method: This study utilized an experimental research design, wherein this study characterized the 
therapeutic potentials of Hoya meliflua Merr. (Wax Plant) and Telosma procumbens (Latok). The 
methodology included qualitative determination of the phytochemical constituents and extraction 
of triterpenoid metabolites, with functional groups identified via Fourier Transform Infrared (FTIR) 
spectroscopy. Total Triterpenoid Content (TTC) was quantified, while biological efficacy was evaluated in-
vitro through 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide (MTT) assays to assess potential antioxidant and antiproliferative properties.
Results and Discussion: From the analysis of phytochemical properties of Hoya meliflua Merr. (Wax Plant) 
and Telosma procumbens (Latok), the two were found to contain alkaloids, phenolic compounds, tannin, 
and triterpenoids; Hoya meliflua Merr. (Wax Plant) contained fixed oil and Telosma procumbens (Latok) 
contained volatile oil. From the FTIR analysis, it was found out that the two samples contained functional 
groups such as hydroxyl group, aromatic double bond, and methyl groups; hence, indicating similarity in 
chemical composition in both species from the same plant family (Apocynaceae). It was discovered that 
Telosma procumbens (Latok) sample contained higher amounts of triterpenoid compounds (104.27 mg 
UAE/g extract) compared to Hoya meliflua Merr. (Wax Plant) sample (34.67 mg UAE/g extract). From the 
DPPH radical scavenging activity, Telosma procumbens (Latok) sample showed better antioxidant activity 
(IC50 value = 335.47) as compared to Hoya meliflua Merr. (Wax Plant) sample (IC50 value = 10,042.39). 
Antioxidant activity was dependent on concentration. Extracts of both samples: Hoya meliflua Merr. 
(Wax Plant) and Telosma procumbens (Latok) had antiproliferative effects; with the highest percentage 
inhibition recorded at 11.51% at 128 μg/mL. IC50 was however the IC50 value was not attained within the 
tested concentration range.
Conclusion: This study demonstrated the phytochemical composition and bioactivity of triterpenoids 
extracted from the leaves of Hoya meliflua Merr. and Telosma procumbens, demonstrating their potential 
as natural antioxidants, with Telosma procumbens showing higher triterpenoid content. Also, Telosma 
procumbens demonstrated modest antiproliferative properties against the MCF-7 breast cancer cell line, 
suggesting a pharmacological basis for future research.
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Cancer encompasses a group of diseases caused 
by complex biological processes (World Health 
Organization, 2019; Majérus, 2022). Due to its 
evolving and progressive nature, Brown et al. (2023) 
established an updated definition of it as “...a disease 
of uncontrolled proliferation by transformed cells 
subject to evolution by natural selection.” This genetic 
variability poses a major challenge in developing a 
universal treatment that is effective for all patients 
(National Cancer Institute, 2021). Hence, cancer 
remains among the leading causes of mortality 
globally (WHO, 2025). 
	 In 2022, breast cancer is the most prevalent 
malignancy in the Philippines, with 33,079 new cases 
accounting for 31.2% of all female cancer diagnoses 
(Global Cancer Observatory, 2022). According to 
the same statistics, it also had the highest 5-year 
prevalence, at 100,556 cases (179 people per 100,000 
population), suggesting both high incidence and 
survivorship. Despite advances in prognosis and 
treatment, it remains the second leading cause of 
tumor-related deaths, with 11,587 fatalities reported 
in 2022. While most cases of breast cancer occur in 
women over 50, an increasing number are seen in 
younger, premenopausal women, which makes this a 
significant public health challenge (Chen et al., 2025). 
Accordingly, recent studies indicate that the burden 
of breast cancer in the Western Pacific region will 
remarkably affect low- and middle-income countries, 
emphasizing the urgent need to prioritize breast cancer 
prevention efforts at this critical time (Chen et al., 
2025; Houssami, 2025).
	 The National Cancer Institute (2024) cites 
different types of treatment for breast cancer, such 
as surgery as the primary therapy and adjuvant 
therapies, including radiation therapy, chemotherapy, 
hormone/endocrine therapy, targeted therapy, and 
immunotherapy. While several therapy options 
exist, many people find it challenging to even get 
standard diagnostic testing, especially in remote 
areas, particularly in the Philippines. Due to the 
concentration of treatment centers in urban areas, 
accessing specialist care can be expensive and time-
consuming (Eala et al., 2022). On average, treatment 
costs range from PHP 120,000 to over PHP 1 million, 
which is why the use of alternative medicines is now 
of growing interest, especially in cancer treatment 
(Garcia, 2023).
	 Approximately 80% of the population in the 
Philippines, as well as in other developing nations, 

relies heavily on traditional medical practices, 
particularly the use of plants for primary healthcare 
(Sampang, 2024). As a matter of fact, plants make a 
substantial contribution to the list of natural product 
anticancer medications and constitute a significant 
source of some common anticancer medications, 
including topotecan, etoposide, and vincristine 
(Newman & Cragg, 2020).
	 According to the World Health Organization 
(2022), the use of alternative medicinal plants 
has significantly increased among the population 
from 20%% to 88% over the past 20 years. Given 
the growing use of medicinal plants as a valuable 
foundation for drug development and discovery, 
it is essential to explore local botanical families 
with significant therapeutic potential, including the 
Apocynaceae. It includes varieties of trees, shrubs, 
herbs, and flowering plants located in tropical and 
subtropical regions. They exhibit antibacterial and 
antiproliferative properties linked to their secondary 
metabolites, such as indole alkaloids and terpenes 
(Bamidele, 2024). Interestingly, many of these 
medicinal plants are found in the Philippines, which 
is one of the world’s biodiversity hotspots. However, 
many of these natural resources have not yet been 
sufficiently scientifically explored.
	 Among the Apocynaceae species identified in 
the Philippines are Hoya meliflua Merr., which 
is locally referred to as Wax Plant, and Telosma 
procumbens, which is known as Latok. Latok is an 
edible plant that comprises flavonoids, terpenoids, 
and glycosides, which exhibit cancer cell growth 
inhibiting capabilities (Cajuday & Amparado, 2014). 
On the other hand, Hoya meliflua Merr. (Wax Plant) 
shows antiproliferative capabilities, and this is mainly 
because of the β-sitosterol and stigmasterol found in 
the plant. The plant also contains triterpenoids such as 
lupeol, α-amyrin, oleanone, ursenone, and lupenone. 
However, despite being rich in phytochemicals with 
biological significance, this plant is not known to be 
used for any form of medication. Therefore, there 
is a need for further studies on the phytochemical 
makeup and biological activities of these two plants. 
In this context, this study aimed at determining the 
phytochemical contents and functional groups in the 
ethanolic crude extract of leaves from Hoya meliflua 
Merr. (Wax Plant) and Telosma procumbens (Latok). 
Also, the triterpenoids content in the hexane extract 
will be quantified.
	 In addition, as triterpenoids were found to 
have antioxidant and anticancer properties, the 
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study intends to find out the concentrations of the 
triterpenoids extracts that have the best antioxidant 
property using the DPPH test and the maximum 
antiproliferative property against the MCF-7 breast 
cancer cells using the MTT test. In order to confirm 
their biological properties, the antioxidant activity 
of the extracts will be evaluated against Ascorbic 
Acid, whereas the antiproliferative activity will be 
evaluated against Doxorubicin, by comparing their 
IC50 values. Through this evaluation, it is expected 
that the study will be able to compare the antioxidant 
and antiproliferative activity of Hoya meliflua Merr. 
(Wax Plant) and Telosma procumbens (Latok).

MATERIALS AND METHODS

	 This experimental study aimed to determine 
and compare the phytochemical constituents and 
functional groups present in the crude ethanolic 
and n-Hexane extracts of Hoya meliflua Merr. 
(Wax Plant) and Telosma procumbens (Latok). 
Functional group analysis was performed using the 
Fourier Transform Infrared Spectrometer (FTIR). 
The study also quantified total triterpenoid content 
using the vanillin–glacial acetic acid colorimetric 
assay, evaluated the potential antioxidant properties 
through the 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
assay, and assessed the potential antiproliferative 
properties using the 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assay of the 
extracted triterpenoids.

Collection, Authentication, and Preparation of the 
Plant Sample

	 The fresh leaves of Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens  (Latok) were 
collected in September, 2025. The Hoya meliflua 
Merr. (Wax Plant) was harvested in Lipa, Batangas, 
with coordinates of 13.9414° N, 121.1642° E; Telosma 
procumbens (Latok) was harvested in Dalig, Batangas, 
with coordinates of 13.7719° N, 121.0865° E. Both 
plants were collected under controlled conditions 
with clear, dry weather. After that, the plants were 
authenticated at the Jose Vera Santos Memorial 
Herbarium of the Institute of Biology, College of 
Science, located at Regidor Street, University of the 
Philippines Diliman, Quezon City.
	 The leaves of Hoya meliflua Merr. (Wax Plant) 
and Telosma procumbens (Latok) were washed 
repeatedly until the dirt was removed. After that, the 

leaves were air-dried for 2 weeks at room temperature 
in the University Laboratory Room. After that, to 
ensure uniform size distribution, the dry samples 
were crushed into a coarse powder using an electric 
blender and sieved using a twenty-mesh sieve.

Crude Extract Preparation

	 The crude ethanolic extracts were prepared using 
maceration, wherein equal portions of the powdered 
leaves of Hoya meliflua Merr. (Wax Plant) and 
Telosma procumbens (Latok), weighing 100 grams 
(g) each, were dissolved separately with concentrated 
ethanol in a 1:10 (weight/volume) ratio (Fiardilla et 
al., 2020). Each mixture was placed in amber glass 
containers and left to stand for 48 hours at ambient 
room temperature, with occasional stirring to further 
enhance the extraction. Then, to separate the solvent 
from the solid residue, the extract underwent filtration 
first through a muslin cloth, followed by filter paper. 
Furthermore, the filtrates were evaporated to half 
of its initial volume under reduced pressure using 
a rotary evaporator at 40°C and 50 revolutions per 
minute (rpm), following the extraction protocol. The 
resulting filtrates were transferred to two separate 
amber jars and stored at a cold room temperature (2°C 
to 8°C) until subjected to phytochemical screening 
(Jiregna Gari Negasa et al., 2024).

Phytochemical Screening of the Leaf Extract

	 The qualitative phytochemical testing and 
screening were used for the preliminary examination 
of both Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok). The screening was performed for 
alkaloids, flavonoids, glycosides, phenolics, tannins, 
saponins, triterpenoids, carbohydrates, proteins, fixed 
oils, and volatile oils. The intensity of the color or the 
precipitate generated acted as the basis for whether 
the constituent was present or absent.

Determination of Functional Group of the Crude 
Ethanolic Extract using Fourier Transform 
Infrared Spectrometer (FTIR)

	 Each dried plant sample was equilibrated to room 
temperature. The sample was directly dropped onto 
the ATR crystal without further sample preparation. It 
was scanned using the wavelength range of 4000 cm-1 

to 650 cm-1 with a resolution of 4cm-1 (Vieira et al., 
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2026). The analysis was performed at Centro Escolar 
University - Manila in the Science Laboratories of 
the Biological/Physical Sciences Department using 
the Agilent Cary 630 FTIR-ATR manufactured by 
Agilent Technologies (2019).

Liquid-Liquid Extraction of Triterpenoids

	 The 10 mL crude ethanolic extract of Hoya 
meliflua Merr. (Wax Plant) and Telosma procumbens 
(Latok) were dissolved in 50 mL of methanol and 
separated in a separatory funnel using 100 mL of 
n-Hexane as the solvent. A lower methanol layer and 
an upper n-Hexane layer were obtained. The n-Hexane 
layer was evaporated to half of its initial volume using 
a rotary evaporator operating at 70°C and 40 rpm 
(Sinurat, 2020)

Confirmatory Tests for Triterpenoids

	 The crude ethanolic and n-Hexane extracts 
of Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok) underwent confirmatory tests 
to determine the presence of triterpenoids, namely: 
Liebermann-Burchard Test and Salkowski’s Test 
(Pollo et al., 2025). All of these were utilized to 
determine which solvents produced a higher presence 
of triterpenoids in a solution.

Determination of Functional Group of the 
n-Hexane Extract using Fourier Transform 
Infrared Spectrometer (FTIR)

	 Each dried plant sample was equilibrated to room 
temperature. For the n-hexane extract, the sample 
was directly dropped onto the ATR crystal without 
further sample preparation. It was scanned using the 
wavelength range of 4000 cm⁻¹ to 650 cm⁻¹ with a 
resolution of 4 cm⁻¹ (Vieira et al., 2026). The analysis 
was performed at Centro Escolar University – Manila 
in the Science Laboratories of the Biological/Physical 
Sciences Department using the Agilent Cary 630 
FTIR-ATR manufactured by Agilent Technologies 
(2019).

Total Triterpenoid Content (TTC)

	 Total Triterpenoid Content analysis indicated the 
presence of triterpenoids, which were used in evaluating 
the antioxidant and antiproliferative potential of 

the plant extracts. This was performed through the 
vanillin-glacial acetic acid colorimetric assay by 
creating a colored complex that is measured using 
a Ultraviolet-Visible (UV/Vis) Spectrophotometer. 
Vanillin (4-hydroxy-3-methoxybenzaldehyde) 
functions as a chromogenic reagent in this reaction, 
which is frequently accelerated by acidic environments 
such as glacial acetic acid (Naraparaju et al., 2024).
	 Ursolic acid (3β-hydroxy-urs-12-en-28-oic 
acid) was used as a reference standard due to its 
vital accurate measurement of triterpenoid content. 
Ursolic acid is a pentacyclic triterpenoid molecule 
characterized by five interconnected six-membered 
carbon rings with multifaceted pharmacological 
activity, such as anticancer, antioxidant, antifungal, 
antidiabetic, antibacterial, anti-inflammatory, and 
antiviral properties. In the structure of ursolic acid, the 
hydroxyl group at C-3 and the carboxylic acid group 
at C-17 are the key functional group that possesses 
antioxidant properties (Khwaza & Aderibigbe, 2024).

Preparation of Ursolic Acid Standard Stock Solution

	 Five (5) mg of ursolic acid was dissolved in 60% 
ethanol to reach a volume of 5 mL creating a solution 
with a 1 mg/mL concentration of ursolic acid.

Creation of a Ursolic Acid Calibration Curve

	 Working standard solutions were prepared from 
the stock solution to create solutions of 20 μg/mL 
(micrograms per milliliter), 40 μg/mL, 60 μg/mL, 
80 μg/mL, and 100 μg/mL (0.2 mL, 0.4 mL, 0.6 mL, 
0.8 mL, and 1.0 mL of ursolic acid stock solution 
followed by 60% ethanol to reach a volume of 10 mL). 
A combination of 1 mL solution per concentration 
was transferred to an evaporating dish and was heated 
in a water bath until evaporated. The solution was 
mixed with 1 mL 5% (w/v) vanillin-glacial acetic 
acid solution and 1.8 mL of sulfuric acid solution, and 
heated at 70ºC for 5 minutes, then cooled and diluted 
with a sufficient quantity of glacial acetic acid to make 
it 10 mL. The mixed solution was kept in complete 
darkness for 2 minutes. The absorbance measurements 
were evaluated using a UV-Vis spectrophotometer at 
573 nm, the maximum wavelength. The calibration 
curve and linear regression were determined using:

y = mx + b
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Where:
y is the dependent variable, which represents the 
measured total predicted triterpenoid content in 
the sample
x is the concentration that influences the total 
triterpenoid content; m is the slope of the line, 
which indicates how responsive triterpenoid yield 
is to changes in x
b is the y-intercept, which represents the baseline 
triterpenoid level when concentration is zero

Determination of Total Triterpenoid Content Level

	 A 1 mL extract solution was transferred to an 
evaporating dish and heated in a water bath until it 
evaporated. The heated solution was then mixed with 
1 mL 5% (w/v) vanillin-glacial acetic acid solution 
and 1.8 mL of sulfuric acid. The mixed solution was 
heated again at 70ºC for 5 minutes, then cooled and 
diluted with glacial acetic acid to make it to 10 mL. 
The mixed solution was kept in complete darkness 
for 2 minutes. A UV-Vis spectrophotometer was 
used to analyze the absorbance of the solution at a 
wavelength of 573 nm. The total triterpenoid content 
was determined using the equation:
		         		   						    
			   TTC = ––––––––––

Where:
C is the concentration of the sample from the 
calibration curve (μg/mL)
V is the volume of extract solution in the assay (mL)
m is the mass of the extract used in the assay (g)

Determination of the Antioxidant Property using 
2,2-Diphenyl-1-picrylhydrazyl (DPPH) Radical 
Scavenging Assay

	 A deep-violet molecule that is stable and 
soluble in methanol with a maximum absorption 
wavelength of 515 nm is known as the 2,2-Diphenyl-
1-picrylhydrazyl radical or DPPH. Using this test, the 
antioxidant property of crude extract components is 
frequently assessed (Njoya, 2021). The DPPH test 
was conducted with the methodology provided in the 
study of Baliyan et al. (2022).

Preparation of DPPH Standard Stock Solution

	 Twenty (20) mg of DPPH was transferred to a 10 mL 
volumetric flask and dissolved with methanol (2 mg/mL).

C x V
sample (m)

Preparation of Blank Solution

	 Two (2) mL of the DPPH standard stock solution 
was obtained to fill a 10 mL volumetric flask. 
Methanol was used to fill the volumetric flask up to 
the mark line.

Preparation of Sample Solution

	 Each plant sample of 50 mg was weighed and 
dissolved in 50 mL of methanol in two separate 
volumetric flasks until it reached the mark line 
to serve as the sample stock solution, which was 
completely used for the triplication of results. Each 
sample stock was measured using a micropipette 
with 1 mL, 2 mL, 3 mL, 4 mL, and 5 mL to obtain 
a concentration of 100 parts per million (ppm), 200 
ppm, 300 ppm, 400 ppm, and 500 ppm into 10 mL 
volumetric flasks.

Measurement of Antioxidant

	 Two (2) mL of the DPPH standard stock 
solution was added to each concentration. Finally, 
it was volumed to 10 mL with methanol and was 
homogenized. The solutions were kept in complete 
darkness for 40 minutes, and the absorption was 
measured using a UV-Vis spectrophotometer at the 
maximum absorption wavelength of 515 nm. The test 
was done in triplicate trials.

Data Analysis

The percent inhibition is calculated by the following 
formula:
	 % of Antioxidant Activyt = [(Ac−As)÷ Ac]×100

Where:
Ac is the Control Reaction Absorbance
As is the Testing Specimen Absorbance

IC50 was used to present the results. A lower 
IC50  indicates higher antioxidant activity.

Determination of the Antiproliferative Property 
using the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) Assay

	 The (MTT) assay was used to assess the potential 
antiproliferative property of the n-Hexane extracts 
from Hoya meliflua Merr. (Wax Plant) and Telosma 
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procumbens (Latok) on MCF-7. MCF-7 cell lines were 
cultured using Dulbecco’s Modified Eagle Medium 
(DMEM) with 10% Fetal Bovine Serum (FBS) and 
1% penicillin (100 U/mL), following the methodology 
of De Guzman et al. (2023).
	 All procedures were carried out at the Mammalian 
Tissue Culture Laboratory under the Research Center 
for the Natural and Applied Sciences at the University 
of Santo Tomas, located along España Boulevard, 
Sampaloc, Manila. The cells were seeded in 96-well 
plates at 1 x 105 cells/mL. The cells were treated with 
the n-Hexane extracts and doxorubicin, which were 
stored in 0.1% aqueous DMSO (dimethyl sulfoxide) 
at concentrations up to 128 μg/mL. Doxorubicin was 
used as the positive control, while 0.1% aqueous 
DMSO was used as the blank control. All plates were 
incubated at 37°C with 5% CO₂ for 72 hours.
	 After incubation, media from each well were 
removed, and 10 μL of 3-(4,5 dimethylethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) with a 
5 mg/mL concentration dissolved in phosphate buffer 
saline pH 7.2 was added into each well. The 96-well 
plate containing the cells was then incubated for 4 
hours at 37°C in a humidified incubator with 5% CO2. 
After incubation, 100 μL of DMSO was added to each 
well. The plate was left in the dark for 30 minutes at 
room temperature, then the absorbance was read at 
570 nm using a microtiter plate reader.
	 The MTT assay is based on the principle that 
metabolically active (viable) cells reduce MTT into 
a purple formazan product, and the intensity of this 
color was directly proportional to the number of living 
cells present. Thus, higher absorbance values indicate 
greater cell viability, while lower absorbance reflects 
reduced cell survival (Peeva et al., 2024). This was 
used to compute the % inhibition of each concentration 
of plant extracts, as well as for Doxorubicin, with the 
following formula:

% inhibition: 100 – Cell Viability

Cell Viability (%) = 

Statistical Treatment of Data 

	 Statistical analyses of the antioxidants and 
antiproliferative activities of the extracts have been 
done for a thorough evaluation and comparison. The 
descriptive statistics of each extract were conducted 
using the software Microsoft Excel to gain preliminary 

( –––––––––––––––––––––––––––––––––––––) x 100Mean Abs. of Sample - Mean Abs. of Blank
Mean Abs. of 0(–) – Mean Abs. of Blank

knowledge about the activity of each extract. In 
order to test if the differences between the groups 
were statistically significant, One Way ANOVA test 
followed by Tukey’s post-hoc test was employed to 
identify the significantly different groups. 
	 Furthermore, IC₅₀ values were determined using 
the 4-Parameter Logistic (4PL) model.

RESULTS AND DISCUSSION

Identification Tests and Screenings

	 The crude ethanolic extracts of Hoya meliflua 
Merr. (Wax Plant) and Telosma procumbens (Latok) 
indicate the presence of several phytochemical 
constituents based on the test results. Both extracts 
yielded positive results for Alkaloids using Wagner’s 
Test, Phenolic Compounds and Tannins through 
the Ferric Chloride Test, and Triterpenoids with 
the Liebermann-Burchard and Salkowski’s Tests. 
For Fixed Oils, Hoya meliflua Merr. (Wax Plant) 
showed positive results in both the Spot Test and 
Saponification Test. On the other hand, Telosma 
procumbens (Latok) showed a positive result in the 
Filter Paper Test and Sudan III Test, indicating the 
presence of Volatile Oils.

Characterization of the Functional Group of Crude 
Ethanolic Extract

	 Figure 1 shows the analysis of the FTIR 
spectrum representing the functional groups of Hoya 
meliflua Merr. (Wax Plant) and Telosma procumbens 
(Latok) crude ethanolic extract showing a similar 
phytochemical profile, marked by a broad O–H peak 
(3200–3500 cm⁻¹). Both exhibit C–H stretching 
(2850–3000 cm⁻¹), however, Hoya meliflua Merr. 
(Wax Plant) shows higher absorbance and a stronger 
C=O peak at 1045.5 cm⁻¹.
	 Table 2 shows the FTIR spectrum analysis of Hoya 
meliflua Merr. (Wax Plant) crude ethanolic extract, 
wherein 3334.1 cm⁻¹ (a) corresponds to hydrogen-
bonded O–H stretching, typical of tri terpene 
alcohols (Li et al., 2023); 2970.7 and 2926.0 cm⁻¹ 
(b) suggesting C–H alkane, and correlating regions of 
O–H carboxylic acid stretching, indicating a saturated 
backbone (Ng et al., 2019). The peak at 1559.9 cm⁻¹ 
(c) correlated to C=C stretching, typically found in 
amyrin skeletons or aromatic rings that are often 
isolated from the Hoya genus (Panajon et al., 2016). 
Additionally, peaks at 1271.0 and 1045.4 cm⁻¹ (d) 
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Test Hoya meliflua Merr. 
(Wax Plant) 

Telosma procumbens 
(Latok)  

Alkaloids 

Wagner’s Test + + 

Phenolic Compounds and Tannins 

Ferric Chloride Test + + 

Triterpenoids 

Test + + 

Salkowski’s Test + + 

Fixed Oils 

Spot Test + - 

Saponification Test + - 

Volatile Oils 

Filter Paper Test - + 

Sudan III Test - + 

Note: (+) Present; (-) Absent 

Liebermann-Burchard 

Table 1. Phytochemical screening of crude ethanolic extracts of Hoya meliflua Merr. (Wax Plant) 
and Telosma procumbens (Latok).

Figure 1. FTIR spectra representing potential bands in the crude ethanolic extract of Telosma procumbens (Latok) and 
Hoya meliflua Merr. (Wax Plant).
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represent C–O stretching in alcohols and esters in the 
fingerprint region. The presence of hydroxyl (O–H), 
aliphatic (C–H), and alkene (C=C) groups confirms 
the presence of triterpenoids, as these functional 
groups are primary chemical markers used for the 
rapid identification of bioactive secondary metabolites 
in medicinal plant extracts (Mane & Khilare, 2021). 
These functional groups are recognized for their 
antioxidant and antiproliferative properties which 
allows them to neutralize free radicals and inhibit the 
growth of cancer cells.
	 Table 3 shows the analysis of FTIR spectrum 
analysis representing the functional groups of the 
Telosma procumbens (Latok) crude ethanolic extract, 
wherein a peak at 3589 cm⁻¹ (a) originates from the 
stretching vibration of free O–H groups, while a 
broader and more intense peak at 3345.3 cm⁻¹ (b) 
is attributed to hydrogen-bonded O–H stretching, 
which is commonly associated in triterpenoid 

Wave  
Number  (𝑐𝑐𝑐𝑐−1)

Wave Number  
Range (𝑐𝑐𝑐𝑐−1) 

Type of Bond and Vibration 

(a) 3334.1 3400 - 3200 O–H H-Bonded 

(b) 2970.7 
2926.0 

3000 - 2850 
3400-2400 

C–H Alkane (Stretch) 
O–H Carboxylic Acid 

(c) 1559.9 1475 - 1600 C=C Aromatic 

(d) 1271.0 
1045.4 

1000 - 1300 C–O Alcohol, Esters, Ethers, 
Carboxylic Acid, Anhydrides 

Table 2. All potential bands, corresponding functional groups, and possible compounds 
identified in the crude ethanolic extract of Hoya meliflua Merr. (Wax Plant) using FTIR 
spectroscopy.

alcohols and sterols relative to the flowering 
family of Apocynaceae (Cajuday & Amparo, 2014). 
Additionally, the peaks at 2972.6, 2927.8, and 
2883.1 cm⁻¹ (c) illustrates the presence of aliphatic 
structures which is comparable to the C-H stretching 
vibrations of alkanes an aldehydes demonstrating 
the cyclic hydrocarbon skeleton and triterpenoid’s 
aliphatic side chains (Nandiyanto, 2026). Moreover, 
a peak at 1653.1 cm⁻¹ (d) 1653.1 cm⁻¹ (d) in the 
double bond region exhibits contributions from C=C 
aromatic stretching, C=O amide stretching, or N–H 
vibrations of amines or amides. The peaks at 1448.1 
and 1379.1 cm⁻¹ (e) located in the fingerprint region 
corresponds to methyl group bending. Lastly, a peak 
at 1045.5 cm⁻¹ (f) presents a C-O stretching which is a 
feature of alcohols, esters, ethers, carboxylic acids, or 
anhydrides. The identified functional groups suggest 
potential antioxidant and antiproliferative properties 
(Umar et al., 2021; Nistor et al., 2023).

Wave  
Number  (𝑐𝑐𝑐𝑐−1)

Wave number  
Range (𝑐𝑐𝑐𝑐−1) 

Type of Bond and Vibration 

(a) 3589 3600 - 3650 O–H Free 

(b) 3345.3 3400 - 3200 O–H H-Bond 

(c) 2972.6 
2927.8 
2883.1 

3000 - 2850 
2900 - 2700 

C–H Alkane  (Stretch) 
Aldehyde 

(d) 1653.1 1600 - 1475 
1680 - 1630 

C = C Aromatic 
C = O Amide 

N-H Primary & Secondary Amines & 
Amides (Stretch and Bend) 

(e) 1448.1 
1379.1 

1450 - 1375 C–H3 Methyl (Bend) 

(f) 1045.5 1300 - 1000 C–O Alcohol, Esters, Ethers, Carboxylic 
Acid, Anhydrides 

Table 3. All potential bands, corresponding functional groups, and possible compounds 
identified in the crude ethanolic extract of Telosma procumbens (Latok) using FTIR 
spectroscopy.
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Confirmatory Tests for Triterpenoids

The extracted Hoya meliflua Merr. (Wax Plant) and 
Telosma procumbens (Latok) plant consistently 
produced positive findings in all the confirmatory 
tests for triterpenoids, including the Liebermann-
Burchard test and Salkowski’s test. The consistency 
of the results across all tests was performed to support 
the reliability of the techniques used to successfully 
identify triterpenoids in the examined plant.

Characterization of Functional Group of n-Hexane 
Extracts

Figure 2 shows the FTIR spectra of Hoya meliflua 
Merr. (Wax Plant) and Telosma procumbens (Latok) 
n-Hexane extracts, with key bands at 2850–3000 cm⁻¹ 
(C–H alkane stretching), 2400–3000 cm⁻¹ (O–H), 

Table 4. Confirmatory Tests for the Extracted Triterpenoids of Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens (Latok).

Test Hoya meliflua Merr. 
(Wax Plant) 

Telosma procumbens 
(Latok)  

Liebermann-Burchard test 
+ + 

Salkowski’s test 
+ + 

Note: (+) Present; (-) Absent 

Figure 2. FTIR spectra representing potential bands in the n-Hexane extract of Hoya meliflua Merr. (Wax Plant) and 
Telosma procumbens (Latok)

1450–1600 cm⁻¹ (C=C aromatic), and 1380–1470 
cm⁻¹ (CH₃ bending).
	 The analysis of the FTIR spectrum of the 
n-Hexane extracts for Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens (Latok) demonstrate 
a high degree of chemical correlation, specifically 
in the non-polar region where triterpenes and 
sterols predominate. Both extracts display intense 
C–H stretching vibrations (2957–2857 cm-1) and 
methyl bending (1377 cm-1), which align with the 
aliphatic skeleton and cyclic hydrocarbon framework 
characteristic of the triterpenoid family as described 
by Nandiyanto (2026).
	 A similar reading at 2957-2857 cm-1 also suggests 
contributions to O-H bonding which is relative to 
antioxidant properties. Given that both plant species 
are under the Apocynaceae family which is known 
for the production of secondary metabolites such as 
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Wave 

Number  (𝑐𝑐𝑐𝑐−1)

Wave number  

Range (𝑐𝑐𝑐𝑐−1) 
Type of Bond and Vibration 

2957.6 
2924.1 
2871.9 
2858.9 

2850-3000 
2400-3000 

C–H Alkane (Stretch) 
O–H Carboxylic Acid 

1459.3 1450-1600 

1377.3 1380-1470 

C=C Aromatic 

C–H3 Methyl 

Wave  
Number  (𝑐𝑐𝑐𝑐−1)

Wavenumber  
Range  (𝑐𝑐𝑐𝑐−1)

Type of Bond and Vibration 

2957.6 
2922.2 
2873.8 
2857.0 

2850-3000 
2400-3400 

C–H Alkane (Stretch) 
O–H Carboxylic Acid 

1459.3 1450-1600 

1377.3 1380-1470 

C=C Aromatic 

C–H3 Methyl 

Table 5. All potential bands, corresponding functional groups, and possible compounds 
identified in the n-Hexane extract of Hoya meliflua Merr. (Wax Plant) using FTIR spectroscopy.

Wave 

Number  (𝑐𝑐𝑐𝑐−1)

Wave number  

Range (𝑐𝑐𝑐𝑐−1) 
Type of Bond and Vibration 

2957.6 
2924.1 
2871.9 
2858.9 

2850-3000 
2400-3000 

C–H Alkane (Stretch) 
O–H Carboxylic Acid 

1459.3 1450-1600 

1377.3 1380-1470 

C=C Aromatic 

C–H3 Methyl 

Wave  
Number  (𝑐𝑐𝑐𝑐−1)

Wavenumber  
Range  (𝑐𝑐𝑐𝑐−1)

Type of Bond and Vibration 

2957.6 
2922.2 
2873.8 
2857.0 

2850-3000 
2400-3400 

C–H Alkane (Stretch) 
O–H Carboxylic Acid 

1459.3 1450-1600 

1377.3 1380-1470 

C=C Aromatic 

C–H3 Methyl 

Table 6. All potential bands, corresponding functional groups, and possible compounds 
identified in the n-Hexane extract of Telosma procumbens (Latok) using FTIR spectroscopy.

Figure 3. Ursolic acid calibration curve.

alpha-amyrin, beta-amyrin, and lupeol, it is highly 
probable that their spectra are similar (Cajuday & 
Amparado, 2014; Ng et al., 2022).
	 Structural similarities continue in the fingerprint 
region, where both plants show C=C aromatic 
stretching at exactly 1459.3 cm-1 and C-H3 methyl 
bending at 1377.3 cm-1, indicating a common 

framework of cyclic or branched hydrocarbons. 
Consequently, the consistency in these functional 
groups suggests that both extracts are rich in bioactive 
triterpenoids, which have been established as natural 
sources for the antioxidant and antiproliferative 
properties discussed by Umar et al. (2021) and Nistor 
et al. (2023).
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	 A calibration curve with a R2 value 20.952 was 
obtained after plotting the recorded absorbance 
at the wavelength maximum of 573 nm against 
concentrations of respective ursolic acid standard 
solutions (Figure 3). These suggested that the model 
accurately predicted the dependent variable and 
interpreted all the data points as being close to the 
regression line. The amount of ursolic acid was 
determined using the linearity of the graph with 
a regression equation of y = 0.00199x + (-0.028), 
which was obtained from the calibration curve. These 
findings indicate a strong connection between ursolic 
acid content and absorbance, which shows that the 
calibration curve is precise and reliable for analytical 
purposes.
	 As presented in Table 7, the total predicted 
triterpenoid content of the plant extracts of Hoya 
meliflua Merr. (Wax Plant) is 34.67 mg UAE/g of 
extract and 104.27 mg UAE/g of extract for Telosma 
procumbens (Latok). The Standard Deviation (SD) 
of Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok) are 0.125 and 0.25 respectively 
and both exhibit a p-value of <0.001. This indicates 
that there is a significant difference between Hoya 
meliflua Merr. (Wax Plant) and Telosma procumbens 
(Latok) plant extract.
	 Moreover, the triterpenoid content of Telosma 
procumbens (Latok) extract is approximately 3.06 
times higher than in Hoya meliflua Merr. (Wax 
Plant). According to Pan et al. (2024), the leaves of 
Ziziphus jujuba Mill. have the highest triterpenoid 
content at 41,570 μg/g. It was found in the specific 
triterpenoic compound of Ziziphus jujuba Mill. (2α, 
3β, 28-trihydroxy-urs-20(30)-ene) has the highest 
antioxidant property. Therefore, it is interpreted as 
higher triterpenoid content may be associated with 

Plant Sample Total Predicted Triterpenoid Content 
(mgUAE/g extract) 

SD p-value 

Hoya meliflua Merr. 
(Wax Plant) 34.67 0.125 

<0.001 

Telosma procumbens 
(Latok) 104.27 0.25 <0.001 

Note: mg UAE/g extract: milligrams of ursolic acid equivalents per gram of extract; p-value 
<0.05 significant, while >0.05 not significant 

Table 7. Total triterpenoid content of Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok)

greater antioxidant property. Triterpenoids have 
been studied for their pharmacological properties, 
especially their role in cancer inhibition. According 
to Aly et al. (2024), triterpenoids exert anticancer 
effects through their antiproliferative properties, 
which interfere with processes such as angiogenesis 
and cellular differentiation. Therefore, the triterpenoid 
levels in Telosma procumbens (Latok) may indicate 
greater potential for its anti-cancer properties 
with processes such as angiogenesis and cellular 
differentiation. Therefore, the triterpenoid levels in 
Telosma procumbens (Latok) may indicate greater 
potential for its anti-cancer properties.

Antioxidant Property using DPPH Radical 
Scavenging Assay

	 In this assay, ascorbic acid was used as positive 
control due to its established antioxidant activity, 
whereas Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok) were compared to each other 
as comparator groups to measure their antioxidant 
potential.
	 The data showed the antioxidant properties of 
triterpenoid extracts from Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens (Latok) using percent 
inhibition values calculated at concentrations ranging 
from 100 ppm to 500 ppm. As shown in Figure 4, 
Ascorbic Acid (positive control) maintained a nearly 
flat, maximal inhibition level of over 92% whereas, 
the extract with the highest antioxidant property in 
the DPPH assay was Telosma procumbens (Latok). 
The antioxidant property of Telosma procumbens 
(Latok) extract exhibited 29.01% (SD = 0.740) 
inhibition at 100 ppm, and reached its peak by 62.93%  
(SD = 0.016) at 500 ppm. According to Antonio & 
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Vivit (2017), Telosma procumbens (Latok) showed a 
rich array of phytochemicals, notably for its potential 
antioxidant property, and exhibited the highest DPPH 
radical scavenging activity. On the other hand, 
Hoya meliflua Merr. (Wax Plant) exhibited weaker 
antioxidant activity, with the inhibition percentage 
increasing from 26.33% (SD = 0.875) at 100 ppm 
to 37.14% (SD = 0.018) at 500 ppm, compared to 
Telosma procumbens (Latok). Despite its lower 
inhibition values, Hoya meliflua Merr. (Wax Plant) 
extract exhibited a steady increase, which suggests 
that its antioxidant capacity increases proportionally 
with concentration. Park et al. (2023) confirmed 
the antioxidant properties of Lupeol, a pentacyclic 

Figure 4. DPPH percent (%) inhibition of Hoya meliflua Merr. (Wax Plant) and Telosma procumbens (Latok), and 
ascorbic acid (Positive Control).

triterpenoid found in fruits and vegetables, against 
nitric oxide (NO), hydroxyl, and superoxide radical 
scavenging activities. This suggests that triterpenoids 
were used as potent natural antioxidants, capable of 
scavenging free radicals.
	 The antioxidant property of Hoya meliflua Merr. 
(Wax Plant) is lower than that of Telosma procumbens 
(Latok). It yielded an IC50 value of 10,042.39 parts 
per million, which indicated low radical-scavenging 
activity, with its response lying beyond the 50% 
range. Nonetheless, the antioxidant property exhibits 
a concentration-dependent behavior. Across the tested 
concentrations of 100 ppm to 500 ppm, the percent 
inhibition rose steadily from 26.33% to 37.14%. This 

Figure 5. Dose-response curve of Hoya meliflua Merr. (Wax Plant) on 2, 2-diphenyl-1-picrylhydrazyl (DPPH) assay.
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suggests that significantly higher concentrations of 
the extract will be required to achieve substantial 
antioxidant effects.
	 Te losma  procumbens  (La tok )  exh ib i t ed 
significantly greater antioxidant properties than 
Hoya meliflua Merr. (Wax Plant). It yielded an IC50 
value of 335.47 ppm. The antioxidant property of 
Telosma procumbens (Latok) exhibits a concentration-

Figure 6. Dose-response curve of Telosma procumbens (Latok) on 2, 2-diphenyl-1-picrylhydrazyl 
(DPPH) assay.

dependent behavior. The dose-response curve of its 
DPPH assay followed a sigmoidal pattern consistent 
with the Four-Parameter Logistic (4PL) model. 
At concentrations of 100 ppm and 200 ppm, the 
response remained relatively low. However, when 
the concentration increased to about 300 ppm, the 
response rose steeply and continued to do so until 
500 ppm.

200 ppm 7267.731 <.001 
Within 
Groups 

2.820 6 0.470 

Total 6834.002 8 

300 ppm 

Between 
Groups 

6305.563 2 3152.782 

6136.071 <.001 Within 
Groups 

3.083 6 0.514 

Total 6308.646 8 

400 ppm 

Between 
Groups 

5132.118 2 2566.059 

14743.700 <.001 Within 
Groups 

1.044 6 0.174 

Total 5133.162 8 

500 ppm 

Between 
Groups 

4653.885 2 2326.942 

2732.115 <.001 Within 
Groups 

5.110 6 0.852 

Total 4658.995 8 

Concentration 
(ppm) 

Source Sum of 
Squares 

df Mean 
Square 

F-value p-value 

100 ppm 

Between 
Groups 

8306.808 2 4153.404 

9117.896 <.001 Within 
Groups 

2.733 6 0.456 

Total 8309.542 8 

Between 
Groups 

6831.182 2 3415.591 

Note: <0.05 significant, while >0.05 not significant 

Table 8. ANOVA test result of % inhibition on IC50 of antioxidant property per concentration using 
DPPH assay.
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	 The One-way Analysis of Variance (ANOVA) 
was performed on the radical scavenging activity, 
which showed a highly significant effect of treatment 
type across 100 ppm, 200 ppm, 300 ppm, 400 ppm, 
and 500 ppm concentrations. The ANOVA results 
demonstrated that significant variation exists in the 
DPPH inhibition properties of Hoya meliflua Merr. 
(Wax Plant) and Telosma procumbens (Latok) groups 
when compared to Ascorbic Acid (Positive Control). 
The null hypothesis is rejected at all concentration 
levels because the observed p-value (<.001) is 
consistently below the established alpha threshold of 
<0.05. This clearly shows that the type of treatment 
has a significant effect on antioxidant properties. 
	 Across all concentration levels, the exceptionally 
high F-value of 14,743.700 at 400 ppm, along with 
a p-value of <0.001, indicates that statistically 
significant differences exist in the DPPH percent 
inhibition values for Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens (Latok). Across the 
concentration range, the consistency of these findings 
suggests that the specific plant extract utilized, 
regardless of concentration, is a key determinant of 
antioxidant effectiveness.
	 The data revealed that the treatment groups 
are primarily responsible for the majority of the 
variability observed in percent inhibition. At a 100 
ppm concentration, the Sum of Squares Between 
Groups (8306.808) exceeds the Within Groups 
variance (2.733), indicating a significant effect of 
the plant species on the results. This observation 
underscores the characteristics of Hoya meliflua 
Merr. (Wax Plant) and Telosma procumbens (Latok) 
exert distinct effects on their antioxidant properties. 
It remains statistically significant regardless of 
variations in concentration.
	 As treatment conditions consistently influenced 
antioxidant property measurements across all 
concentrations, the results indicated a significant 
change in the relationship under study. The extract 
composition interacts with concentration levels to 
yield a particular antioxidant property, indicated in 
the systematic results. It is clear that the variance 
in potency of Hoya meliflua Merr. (Wax Plant), 
and Telosma procumbens (Latok) are not a result of 
random occurrence, since the p-values are <.001 at 
all levels from 100 ppm to 500 ppm, establishing a 
standardized foundation for their potential therapeutic 
uses.
	 This potential antioxidant inhibition analysis 
provided a detailed comparison at 100 ppm to 

500 ppm concentrations between Ascorbic Acid 
(Positive Control) and the treatment groups Hoya 
meliflua Merr. (Wax Plant) and Telosma procumbens 
(Latok). The Tukey post-hoc test conducted pairwise 
comparisons to reveal the specific effectiveness levels 
of treatments, which proved significant in the initial 
ANOVA analysis.
	 Pairwise comparisons showed that Ascorbic Acid 
(Positive Control) exhibited significantly higher 
antioxidant properties than both plant extracts at all 
concentrations. The significant mean differences, 
for instance, at 100 ppm concentration, are 65.75 of 
Ascorbic Acid (Positive Control) vs. Hoya meliflua 
Merr. (Wax Plant) and 63.06 Ascorbic Acid (Positive 
Control) vs. Telosma procumbens (Latok). However, 
the comparison between Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens (Latok) revealed a 
significant difference as concentration increased. 
Indicated by the mean differences from -2.68 at 100 
ppm, increasing to -25.76 at 500 ppm concentration, 
and a significant p-value of <.007 at 100 ppm and 
a p-value of <.001 at 500 ppm. This suggests that 
although both plants have antioxidant properties, 
Telosma procumbens (Latok) is more effective at 
blocking free radicals than Hoya meliflua Merr. (Wax 
Plant). Moreover, the results indicated that Ascorbic 
Acid (Positive Control) has higher antioxidant 
properties between the two plant samples. Moreover, 
Telosma procumbens (Latok) is a more effective plant-
derived antioxidant when used for DPPH percent 
inhibition than Hoya meliflua Merr. (Wax Plant) 
across all concentrations.

Antiproliferative Property using MTT Assay

	 Doxorubicin served as the positive control 
whereas the experimental comparator extracts 
were Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok), which allowed for a direct 
comparison of their antiproliferative properties.
	 Doxorubicin exhibited the lowest cell viability 
among a l l  t rea tments ,  indica t ing  i t s  s t rong 
antiproliferative effect on the breast cancer cells. For 
Hoya meliflua Merr. (Wax Plant), at a concentration of 
8 μg/mL, Hoya meliflua Merr. (Wax Plant) exhibited a 
cell viability of approximately 79.55%, corresponding 
to a 20.45% inhibition of breast cancer cell growth.
This shows measurable but limited antiproliferative 
properties, suggesting that both extracts contain 
bioactive constituents that are capable of producing 
ant ipro l i fe ra t ive  proper t ies .  At  the  h ighes t 
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Telosma procumbens 

300 ppm 

Ascorbic acid vs. 
Hoya meliflua Merr. 60.93 0.585 <.001 

Ascorbic acid vs. 
Telosma Procumbens 49.65 0.585 <.001 

Hoya meliflua Merr. 
vs.  

Telosma procumbens 
-11.28 0.585 <.001 

400 ppm 

Ascorbic acid vs. 
Hoya meliflua Merr. 58.45 0.341 <.001 

Ascorbic acid vs. 
Telosma procumbens 31.16 0.341 

<.001 

Hoya meliflua Merr. 
vs. Telosma 
procumbens 

-27.29 0.341 <.001 

500 ppm 

Ascorbic acid vs. 
Hoya meliflua Merr. 55.65 0.754 <.001 

Ascorbic acid vs. 
Telosma procumbens 29.88 0.754 <.001 

Hoya meliflua Merr. 
vs.  

Telosma procumbens 
-25.76 0.754 <.001 

Note: <0.05 significant, while >0.05 not significant 

Concentration 
(ppm) 

Pair-wise 
Comparison 

Mean Difference Std. Error p-value 

100 ppm 

Ascorbic acid vs. 
Hoya meliflua Merr. 65.75 0.551 <.001 

Ascorbic acid vs. 
Telosma Procumbens 63.06 0.551 <.001 

Hoya meliflua Merr. 
vs.  

Telosma procumbens 
-2.68 0.551 <.007 

200 ppm 

Ascorbic acid vs. 
Hoya meliflua Merr. 62.06 0.560 <.001 

Ascorbic acid vs.  
Telosma Procumbens 53.99 0.560 <.001 

Hoya meliflua Merr. 
vs.  -8.07 0.560 <.001 

Table 9. Tukey’s post-hoc test pair-wise comparison on antioxidant property per 
concentration using DPPH assay.
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Figure 7. Cell  viability (%) of Hoya meliflua Telosma procumbens (Latok), and doxorubicin (Positive 
Control) against breast cancer cell line (MCF-7).

Percent Inhibition (%) 

Concentration H. meliflua Merr. 
 (Wax Plant) 

T. procumbens 
(Latok) 

Doxorubicin 
(positive control) 

at 2 μg/mL  

8 μg/mL 20.45% 8.79% 

75.38% 

16 μg/mL 7.13% 7.84% 

32 μg/mL 11.92% 4.49% 

64 μg/mL 9.67% 9.73% 

128 μg/mL 8.51% 11.51% 

Table 10. % Inhibition of breast cancer cell line (MCF-7) treated with Telosma procumbens (Latok) 
extracts in different concentrations.

concentration of 128 μg/mL, Telosma procumbens 
(Latok) exhibited a cell viability of approximately 
89% with a %inhibition of approximately 11%. 
Compared to the positive control, both extracts 
demonstrated relatively low antiproliferative 
properties. However, this still suggests the presence of 
bioactive compounds with potential antiproliferative 
properties. Further studies particularly optimization of 
concentration ranges and isolation of the compounds 
may provide a clearer understanding of the extracts’ 
antiproliferative properties.
	 As shown in Table 10, Doxorubicin was used as 
the positive control at a single concentration of 2 μg/
mL. Ramazi et al. (2023) identified this concentration 

as the half-maximal inhibitory concentration for 
certain conditions, which also exhibited the highest 
antiproliferative property in this study with a mean % 
inhibition of 75.38%. This suggests its effectiveness 
as a positive control for this study.
	 In comparison, Hoya meliflua Merr. (Wax Plant) 
demonstrated measurable antiproliferative activity 
across all tested concentrations. The highest % 
inhibition for Hoya meliflua Merr. (Wax Plant) was 
observed at the concentration of 8 μg/mL (20.45%), 
indicating an early and notable cytotoxic response even 
at the lowest concentration. The observed pattern may 
reflect a non-linear dose–response relationship, which 
may be resolved by isolating specific constituents. 
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Overall, the results indicate that Hoya meliflua Merr. 
(Wax Plant) may not be up to par with the positive 
control, but still possess antiproliferative potential.
	 The % inhibition of Telosma procumbens (Latok) 
ranged from 4.49% to 11.51%, with the highest 
activity observed at 128 μg/mL (11.51%), followed by 
64 μg/mL (9.73%) and 8 μg/mL (8.79%). The results 
indicate that Telosma procumbens (Latok) may not 
reach the level of activity exhibited by the positive 
control, but it demonstrates antiproliferative potential.
Although this reflected relatively low antiproliferative 
activity, previous studies have demonstrated that 

isolated triterpenoids exhibit stronger cytotoxicity. 
Nistor et al. (2023) reported that pentacyclic 
triterpenoids decrease cancer cell proliferation by 
inducing apoptosis, cell cycle arrest, and modulating 
signal pathways. Furthermore, Al-Ghruabi et al. 
(2023) observed that triterpenoid compounds have 
potent inhibitory activity against MCF-7 breast cancer 
cells. Despite being known to contain triterpenoids, 
results could be further enhanced through the isolation 
and purification of active compounds.
	 The One-way Analysis of Variance (ANOVA) 
was performed to evaluate the percent inhibition 

Concentration 
(µg/mL) 

Source Sum of 
Squares 

df Mean 
Square 

F-value p-value 

8 μg/mL 

Between 
Groups 

6829.856 2 3414.928 

38.870 <.001 Within 
Groups 

527.133 6 87.856 

Total 7356.989 8 

16 μg/mL 

Between 
Groups 

8300.650 2 4150.325 

405.486 <.001 Within 
Groups 

61.413 6 10.235 

Total 8362.063 8 

32 μg/mL 

Between 
Groups 

8198.495 2 4099.247 

227.432 <.001 Within 108.144 6 18.024 

Total 8306.639 8 

64 μg/mL 

Between 
Groups 

7766.803 2 3883.402 

397.205 <.001 Within 
Groups 

58.661 6 9.777 

Total 7825.464 8 

128 μg/mL 

Between 
Groups 

7705.814 2 3852.907 

616.208 <.001 Within 
Groups 

37.516 6 6.253 

Total 7743.329 8 

Note: <0.05 significant, while >0.05 not significant 

Groups 

Table 11. ANOVA test result of % inhibition on antiproliferative activity per concentration using 
MTT assay.
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of the triterpenoid extract of Telosma procumbens 
(Latok) across concentrations of 8 μg/mL, 16 μg/mL, 
32 μg/mL, 64 μg/mL, and 128 μg/mL. The results 
consistently demonstrated a highly significant effect 
of treatment at all concentration levels, with p-values 
of less than .001 (p-value <.001). Thus, the null 
hypothesis is rejected across all tested concentrations, 
indicating that the type of treatment significantly 
affects antiproliferative property. At 8 μg/mL, the 
ANOVA revealed a statistically significant difference 
among treatment groups, with an p-value of <.001. 
There was a substantially higher difference between 
the sum of squares between groups (6829.856) 
and sum of squares within groups (527.133). This 
indicates that the observed variation in percent 
inhibition is significantly relative to treatment effects 
rather than experimental error. 
	 At 16 μg/mL, the p-value was <.001, similar 
across all concentrations, still suggesting a significant 
difference among treatment groups. The between-
group variation (8300.650) exceeded the within-group 
variation (61.413), indicating high consistency in the 
observed responses and minimal variation within 
replicates. At 32 μg/mL, the ANOVA maintained 
significant variation in antiproliferative property, with 
a p-value of  <.001. The measurable gap between the 
sum of squares between groups (8198.495) and within 
groups (108.144) suggests that treatment type remains 

the primary reason for the observed variability.
	 At 64 μg/mL, it resulted in a p-value of <.001, this 
indicates a substantial treatment effect. The relatively 
low within-group variation (58.661) compared to 
the between-group variation (7766.803) suggests 
reliable reproducibility and consistent biological 
response. 	
	 At 128 μg/mL, which is the highest concentration, 
the p-value yielded <.001. This indicates that there 
is a significant difference among the group. The 
negligible value of the mean square within groups 
(6.253) suggests minimal experimental error, while 
the predominance of the between-group variation 
(7705.814) verifies that the observed antiproliferative 
effects are primarily driven by treatment differences. 
	 Overal l ,  the ANOVA results  showed that 
the treatment type has a statistically significant 
effect on percent inhibition across all of the tested 
concentrations. Nevertheless, regardless of the strong 
statistical significance, it is important to note that the 
extent of inhibition remains relatively low, suggesting 
that while differences between treatments exist, the 
extensive antiproliferative activity of the extract is 
limited under the conditions tested.
	 The specific differences between treatments were 
evaluated using Tukey’s Post-Hoc Test to determine 
pairwise comparisons of antiproliferative activity 
across concentrations in the MTT assay. Across all 

Concentration 
(μg/mL) 

Pair-wise 
Comparison 

Mean Difference Std. Error p-value 

8 μg/mL 
(Doxorubicin at 

2mcg/mL) 

Doxorubicin vs 
T. procumbens 

(Latok) 
63.175 7.653 <.001 

16 μg/mL 
(Doxorubicin at 

2mcg/mL) 

Doxorubicin  vs. 
T. Procumbens 

(Latok) 
64.085 2.612 <.001 

32 μg/mL 
(Doxorubicin at 

2mcg/mL) 

Doxorubicin vs. 
T. Procumbens 

(Latok) 
67.260 3.466 <.001 

64 μg/mL 
(Doxorubicin at 

2mcg/mL) 

Doxorubicin vs. 
T. Procumbens 

(Latok) 
62.285 2.553 

<.001 

128 μg/mL 
(Doxorubicin at 

2mcg/mL) 

Doxorubicin  vs. 
T. Procumbens 

(Latok) 
60.598 2.042 <.001 

Note: <0.05 significant, while >0.05 not significant 

Table 12. Tukey’s post-Hoc test pair-wise comparison on antiproliferative property per 
concentration using MTT assay.
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concentrations, the positive control (Doxorubicin 
at 2 μg/mL) consistently showed significantly 
higher % inhibition than Telosma procumbens 
(Latok), with all comparisons yielding statistically 
significant differences (p ≤ .001). This confirms the 
expected superior cytotoxic efficacy of the standard 
chemotherapeutic agent relative to the plant extracts.
	 At 8 μg/mL, Doxorubicin showed a significantly 
higher antiproliferative activity compared to Telosma 
procumbens (Latok) with a mean difference = 63.175, 
p < .001. At 16 μg/mL, plant extracts remained 
significantly less cytotoxic than the positive control 
(p < .001). The mean difference between Doxorubicin 
and Telosma procumbens (Latok) was 64.085. At 32 
μg/mL, Doxorubicin continued to exhibit significantly 
higher % inhibition compared to Telosma procumbens 
(Latok) with a mean difference = 67.260, p < .001. At 
64 μg/mL, the same trend persisted, with Doxorubicin 
showing significantly greater antiproliferative 
activity than Telosma procumbens (Latok) with a 
mean difference = 62.285, p < .001. At 128 μg/mL, 
Doxorubicin still demonstrated significantly higher % 
inhibition compared to Telosma procumbens (Latok) 
with a mean difference = 60.598, p < .001.
	 Overall, Tukey’s Post-Hoc analysis demonstrates 
that while Telosma procumbens (Latok) exhibit 
measurable antiproliferative activity, it does not 
significantly outperform Doxorubicin across all tested 
concentrations.
	 In the final analysis, antioxidants act as a 
defense mechanism to prevent the buildup of a 
chain reaction caused by oxidative stress that leads 
to the development of mutations and DNA damage 
in the early phases of carcinogenesis. On the other 
hand, the mechanism of antiproliferative agents is to 
inhibit the proliferation of cancer cells by processes 
such as apoptosis or oxidative stress. In this manner, 
antioxidants effects do not always correlate with 
antiproliferative properties but, studying both assays 
provides comprehensive analysis of how bioactive 
compounds influence both oxidative stress and 
regulation of cell growth that is critical for developing 
anticancer therapies with maximal efficacy and 
minimal adverse effects.

CONCLUSION

	 This study investigated the phytochemical 
composi t ion and comparat ive bioact ivi ty  of 
triterpenoids extracted from the leaves of Hoya 
meliflua Merr. (Wax Plant) and Telosma procumbens 

(Latok). The findings indicate that both plant extracts 
contain functional groups attributed to significant 
constituents known for exhibiting antioxidant and 
antiproliferative properties. A comparative analysis 
showed that Telosma procumbens (Latok) contains a 
greater amount of triterpenoids than Hoya meliflua 
Merr. (Wax Plant), which is consistent with the 
findings of the DPPH antioxidant assay. This is further 
supported by data showing that Telosma procumbens 
(Latok) reduced its performance gap relative to the 
Ascorbic Acid (Positive Control) by more than 50% 
at 500 ppm. Consequently, Telosma procumbens 
(Latok) demonstrated a distinct dose-dependent 
response, with radical scavenging activity increasing 
in direct proportion to concentration, marking it as 
a promising candidate for treating oxidative stress-
related disorders. Overall, the results suggest the 
therapeutic potential of Hoya meliflua Merr. (Wax 
Plant) and Telosma procumbens (Latok) as sources of 
natural antioxidants, which may provide a probable 
pharmacological basis for future therapeutic studies. 
Furthermore, the findings suggest that the two plant 
extracts at any concentration (8, 16, 32, 64, and 128 
μg/mL) demonstrated comparable antiproliferative 
effects throughout the assay, despite increasing dose 
levels, and while both extracts showed measurable 
but relatively low antiproliferative properties, neither 
outperformed the other significantly. Particularly, 
Hoya meliflua Merr. (Wax Plant) showed its highest 
antiproliferative property at 8 μg/mL (20.45%), while 
Telosma procumbens (Latok) reached its peak activity 
at 128 μg/mL (11.51%). Importantly, IC50 values 
were not computed for the experimental samples 
because neither plant extract achieved 50% inhibition 
within the tested concentration range. This further 
suggests that, under the conditions of the assay, the 
extracts did not reach a level of potency sufficient for 
IC50 determination.

RECOMMENDATIONS

•	 Future studies should proceed with the isolation of 
triterpenoids to further investigate the reliability 
of the constituents’ activity.

•	 Future studies should utilize Gas Chromatography-
Mass Spectrometry (GC-MS) to further identify, 
quantify,  and different iate  the part icular 
components of triterpenoids.

•	 F u t u r e  s t u d i e s  s h o u l d  e x p l o r e  s a m p l e 
concentrations that are higher than the established 
IC₅₀ to determine what concentration of the 



Far Eastern University - Dr. Nicanor Reyes Medical Foundation Medical Journal, Vol. 32, No. 1 - January - June  202690

extracts may achieve comparable antioxidant 
activity to the positive control.

•	 Future studies should assess the potential 
antiproliferative activity of Telosma procumbens 
(Latok) at lower concentrations to better analyze 
its dose–response relationship.

•	  Future studies should explore other plant parts 
of Hoya meliflua Merr. (Wax Plant) and Telosma 
procumbens (Latok), such as the flower, stems, 
and bark.
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