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Abstract 

Cancer is a leading cause of death worldwide, with nearly 10 million fatalities reported in 2020, including 2.3 

million new cases of breast cancer. Due to its high prevalence, effective treatment options remain a critical 

priority. Clitoria ternatea L., a medicinal plant widely found in Indonesia, is traditionally used for various 

therapeutic purposes and may possess anticancer properties. This study aimed to evaluate the cytotoxic effects of 

ethanol extracts of Clitoria ternatea L. collected from Ternate Island. Cytotoxicity was assessed using two 

methods: the Brine Shrimp Lethality Test (BSLT) to determine general toxicity, and the PrestoBlue assay to 

evaluate antiproliferative effects on MCF-7 human breast cancer cells. In the BSLT, Artemia salina larvae were 

exposed to various concentrations of the extract (7.81-1000 µg/mL) for 24 hours, and LC50 values were calculated 

using probit analysis. For the PrestoBlue assay, MCF-7 cells were treated with extract concentrations ranging 

from 7.81 to 1000 µg/mL for 48 hours, followed by measurement of cell viability via absorbance at 570 nm. 

Results showed that the LC50 for the BSLT was 105.681 µg/mL, indicating low toxicity of the extract. In contrast, 

the extract did not demonstrate significant cytotoxicity against MCF-7 cells, with an IC50 value exceeding 1000 

µg/mL. In conclusion, the ethanol extract of Clitoria ternatea L. exhibits low general toxicity but lacks significant 

cytotoxic effects on MCF-7 breast cancer cells under the tested conditions. Further studies are warranted to isolate 

active compounds and explore their potential anticancer mechanisms. 
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INTRODUCTION 

Cancer is a major global public health 

issue and one of the leading causes of death 

worldwide (Siegel et al., 2022). According 

to the 2022 Global Cancer Statistics, nearly 

10 million people died from cancer in 2020, 

with more than 19.3 million new cases 

diagnosed globally. Among these, 

approximately 2.3 million women were 

diagnosed with breast cancer, which caused 

around 685,000 deaths worldwide in the 

same year. By the end of 2020, breast 

cancer had become the most frequently 

diagnosed cancer globally, surpassing all 

other types (Sung et al., 2021). The 

International Agency for Research on 

Cancer (IARC) for 2020 provides an 

explanation based on data sources from the 

GLOBOCAN cancer statistics agency. 

According to the primary findings, the 

death rate for new instances of breast cancer 

is 11.7%, whereas the mortality rate for all 

other malignancies is 6.9% (Dhillon et al., 

2018). High cases certainly require a 

treatment strategy, plants have been used to 

prevent and treat various diseases for 
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thousands of years (Kidayi et al., 2023). 

Indonesia, known for its rich biodiversity, 

is home to numerous plant species with 

potential anticancer properties, among 

which is the butterfly pea flower (Clitoria 

ternatea L.) (Rahayu et al., 2023).  

Clitoria ternatea L., a member of the 

Fabaceae family, is commonly found in 

tropical and lowland regions. Known as the 

butterfly pea, this plant is easily recognized 

by its vibrant dark blue flowers. Many 

civilizations throughout the world have 

long utilized this plant as food and 

medicine. Previous studies have indicated 

that Clitoria ternatea exhibits cytotoxic and 

anticancer activities in vitro, suggesting its 

promise as a source of novel anticancer 

agents (Madhumitha et al., 2023). 

Phytochemicals found in Clitoria ternatea 

L. include tannins, flavonoids, steroids, 

anthocyanins, resins, and more. In addition 

to giving plants different qualities, these 

substances may be employed as 

medications to target proteins and other 

molecules implicated in a number of 

illnesses. However, further study is 

required to confirm and create these 

solutions to treat different illnesses 

(Madhumitha et al., 2023). Toxicity 

screening, such as the Brine Shrimp 

Lethality Test (BSLT), serves as a 

convenient and cost-effective preliminary 

assay to detect bioactive compounds in 

natural products (Raihan & Dalimunthe, 

2022). This test is widely used to evaluate 

general toxicity and potential anticancer 

properties before advancing to more 

specific cell-based assays.  

The BSLT has been shown to 

correlate positively with cytotoxicity assays 

conducted on cancer cell cultures, so this 

method is often used to screen for 

anticancer compounds where the results 

show that there is a correlation between the 

cytotoxic assay on cancer cells and BSLT 

(Masuda et al., 2011). The BSLT test was 

carried out by observing the level of death 

caused after extract was given to Artemia 

salina leach shrimp larvae after incubation 

for 1x24 hours. The results obtained are 

then calculated as the LC50 (Lethal 

concentration) value of the extract, where 

the concentration of the extract that could 

lead to death of Artemia salina L. is 50% 

(Raihan & Dalimunthe, 2022). Although 

BSLT was although the study successfully 

identified significant anticancer activity in 

the tested compounds, its primary 

limitation was the difficulty in 

distinguishing between different levels of 

sensitivity anticancer candidates with 

strong, moderate, and weak potential. 

Clonogenic techniques, such the Presto 

Blue assay, can be used to assess extracts 

antiproliferation against the development of 

cancer cells in order to implement the 

anticancer activity approach (Masuda et al., 

2011). Cell lines play a crucial role in 

molecular cancer research by serving as in 

vitro models for diagnosis and therapeutic 

testing. Among breast cancer models, 

MCF-7 cells are the most commonly used 

line to study estrogen receptor (ER)-

positive breast cancer due to their well-

characterized biology and responsiveness 

(Comşa et al., 2015). 

 Based on the problem description, 

the butterfly pea flower (Clitoria ternatea 

L.) extract demonstrates cytotoxic potential 

in the BSLT assay; however, variations in 

anticancer activity require further 

evaluation using cancer cell models. 

Therefore, this study aimed to assess the 

anticancer capacity of the ethanol extract of 

Clitoria ternatea L. by evaluating its 

toxicity against Artemia salina larvae and 

comparing the results with its cytotoxic 

effects on MCF-7 breast cancer cells. 
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METHODS 

Instrumentation 

 Biosafety Cabinet (BSC) (Thermo 

scientific 1300 series A2), Centrifuge 

(Thermo scientific microCL17), CO2 

Incubator (Thermo scientific series 

8000DH), Microscope (Thermo scientific 

EVOS XL Core), Multimode Reader 

(Tecan Infinite M200 PRO). 

Material 

 Cisplatin (EDQM C2210000), 

Antibiotic (Sigma Aldrich P4333), and 

Dimethyl Sulfoxide (DMSO) (Merck 

D1435) are the selected compounds for this 

study. For buffering, we use Phosphate 

Buffered Saline (PBS) (Gibco 18912-014) 

was used to assess cell viability assessment, 

the PrestoBlue™ Cell Viability Reagent 

(Thermofisher A13262) is employed. 

Additionally, Roswell Park Memorial 

Institute Medium (RPMI), specifically 

Gibco product number 11875-093 is 

utilized in conjunction with Fetal Bovine 

Serum (FBS) (Gibco 10270-106) and 

Trypsin-EDTA (Gibco 25200-056). Trypan 

Blue solution (Sigma Aldrich T-8154) was 

used for cell viability counting. Shrimp 

larvae, ethanol, and distilled water were 

also utilized as required. 

Sample collection 

 The flowers of the Clitoria ternatea 

L. used were taken from around the island 

of Ternate with advanced stages of 

processing into dried plant material at the 

Pharmacology and Toxicology Laboratory, 

Pharmacy Department, Faculty of 

Medicine, Khairun University, Ternate, 

North Maluku. 

Preparation of extracts 

 The butterfly pea flower extract was 

prepared using the maceration method. Five 

hundred grams of dried Clitoria ternatea L. 

flower powder were placed in a maceration 

container and soaked with 96% ethanol. 

The mixture was stirred several times and 

allowed to stand at room temperature for 

three days. This process is repeated three 

times, after which the extract is filtered 

from the residue using filter paper. After 

that, evaporation is carried out at low 

pressure at a set temperature until a thick 

paste extract is obtained. 

Research Stages 

In vivo cytotoxic assay using the BSLT 

method 

 The cytotoxic assay treatment was 

carried out 5 times on 96% ethanol extract. 

Preparation of Artemia salina L larvae by 

hatching Artemia salina L eggs for 48 hours 

before testing. Then a stock solution was 

made by mixing 100 mg of 96% ethanol 

Dissolve in 100 mL of distilled water to 

create a stock solution with a concentration 

of 1000 ppm, then a series of dilutions at 

concentrations of 7.81, 15.63, 31.25, 62.5, 

125, 250, 500 ppm were carried out. As a 

control, distilled water was used and then 

10 Artemia salina L larvae were added. 

Observations were carried out for 24 hours 

by counting the number of larval deaths. 

Analysis was carried out on the percentage 

of deaths of shrimp larvae by looking for 

the LC50 value with probit analysis. 

In vitro cytotoxic assay using the 

PrestoBlue assay method 

Media preparation and controls 

 Roswell Park Memorial Institute 

Medium (RPMI), supplemented with 50 µL 

of antibiotics per 50 mL and 10% Fetal 

Bovine Serum (FBS), was prepared as the 

culture medium. Cisplatin was used as the 

positive control. The test samples were 

prepared as stock solutions at specific final 

concentrations using a solvent that is non-

toxic to cells. The working solution for the 

antiproliferation assay was prepared using 

PrestoBlue™ Cell Viability Reagent. 

Cell preparation 

 The cells are rinsed twice with 1 mL 

of PBS once the medium is disposed of on 
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a dish and the cells are at least 70% 

confluent. To disperse the cell layer, add 1 

mL of Trypsin-EDTA solution and 

incubate for 5 minutes. The cells will seem 

to float when seen under an inverted 

microscope. Place the cells in a media- 

filled tube. For five minutes, centrifuge the 

cells at 3000 rpm. After discarding the 

supernatant once more, dissolve the pellet 

in the media-containing tube. 

Seeding cells into 96-well plates 

 After assessing the viability and 

quantity of cells using trypan blue 

exclusion, resuspend the cells in media to 

achieve a final density of 170,000 cells/mL, 

with a concentration of 17,000 cells per 

well. To perform cell counting, prepare 10 

µL of trypan blue solution in a sterile 

microtube, then mix it thoroughly with 10 

µL of the cell suspension. Clean the 

hemocytometer and cover slip with 70% 

ethanol and allow them to dry completely. 

Carefully load 10 µL of the trypan blue–cell 

mixture into one chamber of the 

hemocytometer. Count the number of 

viable (unstained) cells under the 

microscope to determine the cell 

concentration per milliliter. Once this step 

is complete, seed the cells into 96-well 

Place the plates placed in an incubator 

maintained at 37°C with 5% CO2 for a 

duration of 24 hours, or until they achieve a 

minimum confluence of 70%. 

Treatment of cells with sample, positive 

control, and negative control 

 Eight 1.5 mL microtubes were 

prepared and labeled with the respective 

dilution concentrations. The stock sample 

was serially diluted with solvent media to 

obtain eight concentration levels. Cells 

were removed from the incubator and 

cultured in a 96-well plate. The layout 

indicating which rows were assigned to 

samples or controls was marked along the 

left edge of the plate. The culture medium 

in each well was then carefully aspirated. 

Using a micropipette, 100 µL of each 

sample dilution was added to the designated 

wells. The positive control, cisplatin, was 

also added to the appropriate wells from its 

respective microtube. Following treatment, 

the plate was incubated for an additional 48 

hours at 37°C in a humidified atmosphere 

with 5% CO₂. 

Administration of PrestoBlue reagent and 

absorbance measurement 

 The PrestoBlue working solution was 

prepared by mixing 9 mL of culture 

medium with 1 mL of PrestoBlue™ Cell 

Viability Reagent (1:10 dilution). Each well 

of a 96-well plate was supplemented with 

100 µL of this mixture and incubated for 1–

2 hours to allow color development. 

Resazurin in the reagent is reduced to 

resorufin by metabolically active cells. This 

conversion, proportional to the number of 

viable cells, was quantitatively measured 

using a microplate reader at 570 nm, with 

600 nm as the reference wavelength to 

correct for background. 

 

RESULTS 

Extraction of butterfly pea flower 

(Clitoria ternatea L.) 

A total of 500 grams of dried 

butterfly pea flower powder was extracted 

using the maceration method using 5 L of 

96% ethanol solvent, then evaporated 

utilizing a rotary evaporator, the solution 

was concentrated to yield a viscous extract 

weighing 69.54 grams. 

In vivo cytotoxic assay using the BSLT 

method  

The cytotoxicity of the ethanol 

extract was evaluated using the BSLT. This 

bioassay determines the concentration of 

the extract required to cause mortality in 

50% of the test organisms (Artemia salina 

larvae). Larval mortality induced by the 

extract reflects its toxic effects (Jelita et al., 
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2020). The results of the cytotoxicity assay 

for butterfly pea flowers can be seen in 

Table 1. 

In vitro cytotoxic assay using the 

PrestoBlue method 

Resazurin, the active compound in 

the PrestoBlue reagent (a derivative of 

Alamar Blue), serves as an indicator of 

cellular metabolic activity through redox 

reactions involving reduction and oxidation 

processes (Puasa et al., 2018). The results 

of the cytotoxicity assay using the 

PrestoBlue method on MCF-7 cells can be 

seen in Table 2.

Table 1. Cytotoxicity of Clitoria ternatea L. ethanol extract against Artemia salina larvae using 

BSLT method 

No 
Concentration 

(µg/mL) 

Treatment 1 Treatment 2 Treatment 3 
Average % 

Mortality 
Dead 

Curve 

% 

Mortality 

Dead 

Curve 

% 

Mortality 

Dead 

Curve 

% 

Mortality 

1 Control 0 0 0 0 0 0 0 % 

2 7,81 1 10 2 20 0 0 2,12 % 

3 15,63 0 0 1 10 2 20 5,12 % 

4 31,25 2 20 3 30 2 20 13,40 % 

5 62,5 1 10 1 10 2 20 21,79 % 

6 125 4 40 7 70 7 70 50 % 

7 250 5 50 2 20 7 70 68,05 % 

8 500 8 80 9 90 8 80 91,35 % 

9 1000 10 100 10 100 8 80 98,07 % 

 

Figure 1. Standard curve of butterfly pea flower extract (Clitoria ternatea L.)  

 

PrestoBlue reagent is the cells have 

been supplemented, and the final outcome 

is an absorbance measurement obtained 

with a multimode reader. In this assay, 

dimethyl sulfoxide (DMSO) solution is 

employed both as a negative control and as 

the solvent for the sample, because DMSO 

has non-volatile solvents. Apart from that, 
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DMSO is the strongest organic solvent 

which can dissolve various kinds of organic 

materials effectively (Dinnar, 2022). 

Cisplatin was employed as the positive 

control. This synthetic anticancer agent is 

widely used in clinical cancer treatment due 

to its cytotoxicity, which primarily arises 

from its ability to damage DNA in cancer 

cells, but the side effects of these drugs can 

cause resistance in patients (Sami, 2020). 

 

Table 2. Absorbance values and cell viability percentages of MCF-7 cells following exposure 

to various concentrations of Clitoria ternatea L. Extract 

 Media 
Media 

+ Cells 

Cisplat

in 
Solvent 

Sample Concentration (µg/mL) 

1000,00 500,00 250,00 125,00 62,50 31,25 15,63 7,81 

Absorban

ce 

0,4511 0,7292 0,5627 0,7242 0,7244 0,7223 0,7257 0,7282 0,7262 0,7178 0,7322 0,7191 

0,4590 0,7248 0,5649 0,7322 0,7143 0,7261 0,7290 0,7349 0,7314 0,7428 0,7354 0,7403 

% Cell 

Viability 

0 100,81 39,58 98,97 99,04 98,27 99,52 100,44 99,71 96,62 101,91 97,10 

0 99,19 40,39 101,91 95,33 99,67 100,74 102,90 101,62 105,81 103,09 104,89 

Average 

% Cell 

Viability 

0 100,00 39,99 100,44 97,19 98,97 100,13 101,67 100,66 101,21 102,50 100,99 

SEM 0 0,81 0,40 1,47 1,86 0,70 0,61 1,23 0,96 4,60 0,59 3,90 

Normaliz

ed % Cell 

Viability 

0 99,56 39,81 100,00 96,76 98,54 99,69 101,23 100,22 100,77 102,05 100,55 

 

Media 
Media 

+ Cells Cisplatin Solvent 
Sample Concentration (µg/mL) 

500,00 500,00 250,00 125,00 62,50 31,25 15,63 7,81 

 
Figure 2. PrestoBlue assay colorimetric results for MCF-7 cells treated with Clitoria ternatea 

L. extract and controls. 

 

 

Figure 3. Cytotoxicity dose-response curve of Clitoria ternatea L. extract on MCF-7 cells 
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Figure 4. Morphology of MCF-7 cells following treatment with Clitoria ternatea L. extract 

and controls. 

DISCUSSION 

In vivo cytotoxic assay using the BSLT 

method  

 The observed larval mortality 

ranged from 0% to 100%, which allowed 

for the generation of a linear dose-response 

curve, enabling an accurate determination 

of the LC50 value in the BSLT assay. The 

concentration used for cytotoxicity is the 

percentage of larval death in the range 

between 0% and 100%, specifically at 500 

to 1000 µg/mL. 

 Consistent with established 

toxicological principles, the results 

demonstrated that the higher the 

concentration of the extract, the greater the 

number of larvae that died. So, the 

percentage of larval death was also higher. 

This would increase the death of the larvae 

(Raihan & Dalimunthe, 2022). Larval death 

is related to the function of the content of 

secondary metabolite compounds in 

butterfly pea flowers, namely flavonoids 

and saponins, which can inhibit the eating 

ability of brine shrimp larvae (Slamet et al., 

2020).  

 Flavonoid compounds can induce 

DNA fragmentation to become damaged, 

resulting in a cell apoptosis process which 

results in cell death (Raihan & Dalimunthe, 

2022). Artemia salina L larvae died after 

administration of the extract because of the 

presence of phenolic compounds, namely 

flavonoids, in the extract which could cause 

the death of Artemia salina L larvae. 

Flavonoids and alkaloids enter the bodies of 

Artemia salina L larvae through the mouth 

and affect the digestive tract by disrupting 

the larvae's taste receptors, resulting in the 

larvae dying due to starvation (Kurniawan 

& Ropiqa, 2021) (Temarwut, 2022). 

Flavonoids inhibit larval growth by 

inhibiting signals to the cell nucleus 

because the activity of these receptors plays 

a role in increasing the malignant growth of 

cancer cells (Raihan & Dalimunthe, 2022). 

Flavonoid compounds also work as 

antioxidants that inhibit the formation of 

free radicals, where free radicals can trigger 

cell damage or the emergence of cancer 

cells. Saponins contribute to larval 

mortality by binding oxygen in the aquatic 
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environment, reducing its availability and 

causing hypoxia in Artemia salina larvae 

(Nuralifah et al., 2021). 

 The data were analyzed using probit 

analysis to determine the LC50, which is 

defined as the concentration required to kill 

50% of the test organisms (Saragih et al., 

2022). The calculation is carried out by 

comparing the dead larvae to the total 

number, so that the percentage of deaths 

can be seen in the probit table value. From 

this data it will be known that the probit 

value is entered into the regression 

equation, so that the LC50 value can be 

obtained (Oktaviana et al., 2019). There is 

also another explanation where the LC50 

value can be calculated by entering the 

value 5 (50% probit of test animal death) as 

y to get the x value as the log concentration 

value. The antilog value of x is the LC50 

value (Fadli et al., 2019).  

The parameter shown to determine 

the presence of biological activity in a 

compound on test animals is to count the 

number of larvae that died due to the effect 

of administering a compound with a 

predetermined concentration (Agustini, 

2012). This shows an increase in the 

concentration of the extract followed by an 

increase in the probit value (larval death 

response) (Rani et al., 2022). 

 The test results are presented in 

Table 1. After carrying out the probit 

analysis, it can be seen that the graph of the 

straight-line equation is Y = 37.721x-

26.379. In Figure 1 above, the 

concentration log shows the probit value 

obtained from the percentage of larval 

deaths. Then enter the Y value, namely the 

probit value for 50% of the test animals and 

obtain a value of A compound is toxic and 

has the potential to act as an anticancer in 

the BSLT test if it has an LC50 value less 

than 1000 µg/mL (Sugrani et al., 2023). A 

compound is said to have high toxicity if it 

has an LC50 value of 1000 ppm 

(Rohmawati et al., 2023). The LC50 

obtained for the ethanol extract of the blue 

butterfly pea flower was 105.681 µg/mL, 

indicating low toxicity with potential 

anticancer propertie. The Brine Shrimp 

Lethality Test (BSLT) is widely used to 

assess the toxicity of compounds by 

calculating the LC50 based on mortality 

rates of Artemia salina larvae following 

exposure to the test substances (Rani et al., 

2022). 

In vitro cytotoxic assay using the 

PrestoBlue method 

Eight concentrations of ethanol 

extract from butterfly pea flower (Clitoria 

ternatea L) were prepared, 1000.00, 

500.00, 250.00, 125.00, 62.50, 31.25, 

15.63, and 7.81 µg/mL, to evaluate the 

correlation between extract concentration 

and MCF-7 breast cancer cell viability. 

The BSLT indicated potential 

cytotoxicity with an LC50 value below 

1000 µg/mL, suggesting biological activity 

of the extract (Abriyani et al., 2022). 

However, based on the data presented in 

Table 2, the PrestoBlue assay on MCF-7 

cells revealed no significant cytotoxic 

effect, with an IC50 value equal to or 

greater than 1000 µg/mL, indicating weak 

or no cytotoxicity against these cancer 

cells. 

Cytotoxic activity is typically 

classified by IC50 values as follows: values 

less than 100 µg/mL indicate strong 

cytotoxic potential; values between 100 and 

1000 µg/mL indicate moderate 

cytotoxicity; and values exceeding 1000 

µg/mL suggest lack of significant cytotoxic 

effect (Arifin et al., 2023). The color in 

Figure 2 shows the positive control 

(Cisplatin) produced, namely purple, 

indicating a cytotoxic effect on MCF-7 

breast cancer cells. Meanwhile, the ethanol 

extract of butterfly pea flower (Clitoria 
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ternatea L.) does not change color, 

meaning that there is no inhibition of cell 

growth. The decrease in cancer cell activity 

is influenced by increasing the 

concentration used. The following curve 

shows the relationship between 

concentration and cell uptake.  

Figure 3 illustrates that the ethanol 

extract of Clitoria ternatea L. does not 

significantly reduce the viability of MCF-7 

cells even at the highest tested 

concentration (1000 µg/mL). The dose-

response curve appears relatively flat, with 

an IC50 value exceeding 1000 µg/mL. This 

dose-response profile indicates weak or 

negligible antiproliferative activity and 

minimal cytotoxic effects on this breast 

cancer cell line under the tested conditions 

Cytotoxic activity is expressed by 

IC50 (concentration causing death of 50% 

of population cells) which is analyzed 

(Rahayu et al., 2023). The cytotoxicity of 

the synthesized complex was tested in vitro 

against MCF-7 cancer cells and compared 

with cisplatin; the most commonly used 

drug today known to be toxic to these 

cancer cells. From the results shown in 

According to criteria established by the US 

National Cancer Institute (NCI) and the 

Geran protocol, cytotoxicity is classified as 

follows: IC50 ≤ 20 µg/mL indicates very 

strong cytotoxicity; IC50 between 21 and 

200 µg/mL indicates moderate 

cytotoxicity; IC50 between 201 and 500 

µg/mL indicates weak cytotoxicity; and 

IC50 greater than 501 µg/mL indicates no 

cytotoxic effect (Rahmah et al., 2020). The 

IC50 value obtained for the ethanol extract 

of Clitoria ternatea L. in this study was 

1000 µg/mL, indicating that the extract 

does not exhibit significant cytotoxicity 

against MCF-7 cells under the tested 

conditions. 

The discrepancy between the 

positive BSLT results and the lack of 

cytotoxicity in MCF-7 cells may be 

explained by differences in the mechanisms 

underlying toxicity in the brine shrimp 

model versus human cancer cells. The 

BSLT is a general toxicity assay that 

reflects nonspecific cytotoxic effects, while 

the MCF-7 assay evaluates specific 

antiproliferative activity against breast 

cancer cells. This limitation of the BSLT in 

predicting anticancer efficacy highlights 

the need for further studies to isolate active 

compounds and investigate their 

mechanisms of action in relevant cancer 

models. 

Morphological observations of 

MCF-7 cells were carried out in wells 

containing media with cells and treated 

with cisplatin (positive control), 2% DMSO 

(solvent control), and ethanol extract of 

butterfly pea flower (Clitoria ternatea L.). 

The difference in cell density produced in 

each sample when compared with the cell 

density produced by the addition of 

cisplatin shows that the ability to inhibit the 

growth of MCF-7 breast cancer cells by 

each sample is still less active (as shown in 

Figure 4).  

MCF-7 cells typically exhibit an 

elongated, clustered morphology. Upon 

cisplatin treatment, the cells underwent 

morphological changes, becoming more 

rounded and less clustered, indicative of 

cytotoxic effects. In contrast, cells treated 

with the ethanol extract of Clitoria ternatea 

L. maintained their original elongated and 

clustered morphology, showing no 

comparable changes to those induced by 

cisplatin. These findings suggest that the 

ethanol extract of butterfly pea flower does 

not significantly inhibit MCF-7 cell 

proliferation. The high cell density and lack 

of morphological signs of apoptosis, such 

as cell shrinkage or detachment, indicate 

that cell death was minimal or absent under 

the treatment conditions.  
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CONCLUSION  

The ethanol extract of butterfly pea 

flowers (Clitoria ternatea L.) contains 

various phytochemicals such as tannins, 

flavonoids, steroids, anthocyanins, resins. 

In the BSLT using Artemia salina L., the 

LC50 value of the Clitoria ternatea L. 

extract was 105.681 μg/mL, classifying it 

as having low toxicity according to the 

standard range of 100-1000 µg/mL. 

However, based on the results of the study 

of cytotoxic activity against MCF-7 breast 

cancer cells, the ethanol extract is an 

inactive (not toxic), with an IC50 value 

exceeding 1000 µg/mL, indicating it does 

not possess significant cytotoxic activity 

against these cancer cells. Furthermore, 

morphological observations of MCF-7 cells 

treated with the extract showed no notable 

changes in cell shape or density compared 

to the control, supporting the conclusion 

that the extract does not induce cytotoxicity 

or apoptosis under the tested conditions. 

 

CONFLICT OF INTEREST 

There are no conflicts of interest to 

declare by the authors.  

 

AUTHORS’ DECLARATION 

It is hereby declared that this article 

is an original work prepared in 

collaboration with the co-authors, and full 

responsibility for its content and any 

resulting claims is acknowledged. 

 

ACKNOWLEDGMENTS 

The author would like to express 

sincere gratitude to the LPPM of Khairun 

University, Ternate, and the Central 

Laboratory Assistant at Padjadjaran 

University, Bandung, as well as to the 

research team at the Pharmacology and 

Toxicology Laboratory, Khairun 

University, Ternate, for their invaluable 

support during this study. 

REFERENCES 

Abriyani, E., Yuniarsih, N., Fikayunia, L., 

& Sulastri, D. (2022). SKRINING 

FITOKIMIA EKSTRAK DAUN 

BUNGA TELANG (CLITORIA 

TERNATEA L) DAN UJI 

TOKSISITAS TERHADAP 

LARVA UDANG ARTEMIA 

SALINA DENGAN METODE 

BSLT. Journal of Pharmacopolium, 

5(2), 220–222. 

https://doi.org/10.36465/jop.v5i2.9

02 

Agustini, N. W. S. (2012). Antioxidant 

activity and biological toxicity test 

of phycobiliprotein pigments from 

Spirulina platensis extract. National 

Seminar IX Biology Education 

FKIP UNS, 9(1), 535–543. 

https://jurnal.fkip.uns.ac.id/index.p

hp/prosbio/article/view/1143. 

Arifin, N. H., Febriansah, R., Octavia, M. 

A., & Kenyori, I. K. (2023). 

Activity of Ethanol Fraction 

Melinjo (Gnetum Gnemon L.) Seed 

on Colonic Cancer (Widr) Cells as 

Co-Chemotherapy Agent. 

Indonesian Journal of Cancer 

Chemoprevention, 14(1), 49. 

https://doi.org/10.14499/indonesian

jcanchemoprev14iss1pp49-59 

Comşa, Ş., Cîmpean, A. M., & Raica, M. 

(2015). The story of MCF-7 breast 

cancer cell line: 40 Years of 

experience in research. Anticancer 

Research, 35(6), 3147–3154. 

Dhillon, P. K., Mathur, P., Nandakumar, 

A., Fitzmaurice, C., Kumar, G. A., 

Mehrotra, R., Shukla, D. K., Rath, 

G. K., Gupta, P. C., Swaminathan, 

R., Thakur, J. S., Dey, S., Allen, C., 

Badwe, R. A., Dikshit, R., 

Dhaliwal, R. S., Kaur, T., Kataki, A. 

C., Visweswara, R. N., … Dandona, 

L. (2018). The burden of cancers 

https://doi.org/10.35706/pc.v6i1.11
https://journal-hs.unsika.ac.id/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 
PharmaCine, March 2025                                                            DOI: https://doi.org/10.35706/pc.v6i1.11 

Vol. 06, No. 01, p. 50-62 
ISSN : 2746-4199 

 

 

60 
Article history: Received: 30 Januari 2025, Reviced: 12 March 2025, Accepted: 29 March 2025, Published online: 31 March 2025  
PharmaCine : Journal of Pharmacy, Medical and Health Science by https://journal-hs.unsika.ac.id/ is licensed under a Creative Commons 
Attribution-ShareAlike 4.0 International License. 

 

and their variations across the states 

of India: the Global Burden of 

Disease Study 1990–2016. The 

Lancet Oncology, 19(10), 1289–

1306. 

https://doi.org/10.1016/S1470-

2045(18)30447-9 

Dinnar, N. L. (2022). Uji aktivitas 

penghambatan enzim alfa amilase 

ekstrak dan fraksi daun binahong 

merah (anredera cordifolia (ten.) 

Steenis). Jurnal Indonesia Sosial 

Sains, 3(10), 1361–1376. 

https://doi.org/10.59141/jiss.v3i10.

718 

Fadli, Suhaimin, & Idris, M. (2019). UJI 

TOKSISITAS AKUT EKSTRAK 

ETANOL DAUN SALAM 

(Syzygium polyanthum (Wight) 

Walp.) DENGAN METODE BSLT 

(Brine Shrimp Lethality Test). 

Medical Sains : Jurnal Ilmiah 

Kefarmasian, 4(1), 35–42. 

https://doi.org/10.37874/ms.v4i1.1

21 

Jelita, S. F., Setyowati, G. W., Ferdinand, 

M., Zuhrotun, A., & Megantara, S. 

(2020). Uji Toksisitas Infusa 

Acalypha simensis dengan Metode 

Brine Shrimp Lethality Test 

(BSLT). Jurnal Farmaka, 18(1), 

14–22. 

Kidayi, P. L., Pakpour, A. H., Saboonchi, 

F., Bray, F., Manhica, H., Mtuya, C. 

C., Serventi, F., Aune, R. E., 

Mahande, M. J., & Björling, G. 

(2023). Cross-Cultural Adaptation 

and Psychometric Properties of the 

Swahili Version of the European 

Organization for Research and 

Treatment of Cancer (EORTC) 

QLQ-BR45 among Breast Cancer 

Patients in Tanzania. Healthcare 

(Switzerland), 11(18). 

https://doi.org/10.3390/healthcare1

1182467 

Kurniawan, H., & Ropiqa, M. (2021). Uji 

Toksisitas Ekstrak Etanol Daun 

Ekor Kucing (Acalypha hispida 

Burm.f.) Dengan Metode Brine 

Shrimp Lethality Test (BSLT). 

Journal Syifa Sciences and Clinical 

Research, 3(2), 52–62. 

https://doi.org/10.37311/jsscr.v3i2.

11398 

Madhumitha, H., Ranjani, S., Karunya, J. 

R., & Hemalatha, S. (2023). Clitoria 

Ternatea Floral Mediated Synthesis, 

Characterization, Antioxidant, and 

Cytotoxicity Evaluation of Silver 

Nanoparticles. Archives of Breast 

Cancer, 10(3), 222–231. 

https://doi.org/10.32768/abc.20231

03222-231 

Masuda, H., Alev, C., Akimaru, H., Ito, R., 

Shizuno, T., Kobori, M., Horii, M., 

Ishihara, T., Isobe, K., Isozaki, M., 

Itoh, J., Itoh, Y., Okada, Y., 

McIntyre, B. A. S., Kato, S., & 

Asahara, T. (2011). Methodological 

development of a clonogenic assay 

to determine endothelial progenitor 

cell potential. Circulation Research, 

109(1), 20–37. 

https://doi.org/10.1161/CIRCRESA

HA.110.231837 

Nuralifah, N., Parawansah, P., & Nur, H. 

(2021). Uji Toksisitas Akut Ekstrak 

Air Dan Ekstrak Etanol Daun 

Kacapiring (Gardenia jasminoides 

Ellis) Terhadap Larva Artemia 

Salina Leach Dengan Metode Brine 

Shrimp Lethality Test (BSLT). 

Indonesian Journal of 

Pharmaceutical Education, 1(2), 

98–106. 

https://doi.org/10.37311/ijpe.v1i2.1

1462  

Oktaviana D, Clark B. *Corresponding 

Author *Corresponding Author. Sci 

https://doi.org/10.35706/pc.v6i1.11
https://journal-hs.unsika.ac.id/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 
PharmaCine, March 2025                                                            DOI: https://doi.org/10.35706/pc.v6i1.11 

Vol. 06, No. 01, p. 50-62 
ISSN : 2746-4199 

 

 

61 
Article history: Received: 30 Januari 2025, Reviced: 12 March 2025, Accepted: 29 March 2025, Published online: 31 March 2025  
PharmaCine : Journal of Pharmacy, Medical and Health Science by https://journal-hs.unsika.ac.id/ is licensed under a Creative Commons 
Attribution-ShareAlike 4.0 International License. 

 

African. 4693;114(June):e00146. 

https://doi.org/10.1016/j.sciaf.2019

.e00 146  

Puasa, E., Mantiri, D., & Rumengan, A. 

(2018). Analisis antibakteri alga 

Padina australis Hauck di Perairan 

Teluk Totok dan Perairan Blongko. 

Jurnal Pesisir Dan Laut Tropis, 

6(1), 14. 

https://doi.org/10.35800/jplt.6.1.20

18.19517 

Rahayu, S., Muhtadi, & Indrayudha, P. 

(2023). Apoptosis Induction 

Activity and Inhibition of MCF-7 

Cell Proliferation in Active Isolate 

of Butterfly Pea Flower (Clitoria 

ternatea L.). Trends in Sciences, 

20(9). 

https://doi.org/10.48048/tis.2023.5

518 

Rahmah, N. A., Harliansyah, H., Suyatna, 

F. D., Kanoko, M., Rustamadji, P., 

Prihartono, J., Haryono, S. J., & 

Hernowo, B. S. (2020). The Role of 

Curcumin on Apoptosis through 

The RASSF1A and Bax Pathways 

in Breast Cancer. Indonesian 

Journal of Cancer 

Chemoprevention, 11(2), 67. 

https://doi.org/10.14499/indonesian

jcanchemoprev11iss2pp67-74 

Raihan, & Dalimunthe, G. I. (2022). Uji 

Sitotoksisitas Ekstrak Etanol Bunga 

Telang (Clitoria ternatea L.) 

Dengan Metode Brine Shrimp 

Lethality Test (BSLT). Journal of 

Health and Medical Sciencecience, 

1(Jully), 187–202. 

https://doi.org/10.1016/j.sciaf.2019

.e00146 

Rani, Z., Ridwanto, R., Miswanda, D., 

Yuniarti, R., Sutiani, A., Syahputra, 

R. A., & Irma, R. (2022). 

Cytotoxicity Test of Cocoa Leaf 

Ethanol Extract (Theobroma Cacao 

L.) With Brine Shrimp Lethality 

Test (BSLT) Method. Indonesian 

Journal of Chemical Science and 

Technology (IJCST), 5(2), 80. 

https://doi.org/10.24114/ijcst.v5i2.

37452  

Rohmawati Bareta A, Linirin Widiastuti E, 

Nuning Nurcahyani dan. UJI 

SITOTOKSISITAS TAURIN DAN 

EKSTRAK ETANOL 

MAKROALGA COKELAT 

DENGAN METODE BSLT (Brine 

Shrimp Lethality Test) 

[Cytotoxicity Test of Taurine and 

Brown Macroalgae Ethanol Extract 

using BSLT (Brine Shrimp 

Lethality Test) method]. Published 

online 2023:153-157.  

Sami, F. J. (2020). POTENTIAL 

ANTICANCER ACTIVITY IN-

VITRO FROM EXTRACT OF 

Turbinaria decurrens Bory. Majalah 

Farmasi Dan Farmakologi, 24(1), 

22–24. 

https://doi.org/10.20956/mff.v24i1.

9229 

Saragih, D. S., Ridwanto, R., Daulay, A. S., 

Miswanda, D., & Nasution, H. M. 

(2022). Toxicity Test of Windu 

Shrimp (Penaeus monodon) Skin 

Chitosan With Brine Shrimp 

Lethality Test Method. Indonesian 

Journal of Chemical Science and 

Technology (IJCST), 5(2), 88. 

https://doi.org/10.24114/ijcst.v5i2.

37453 

Siegel, R. L., Miller, K. D., Fuchs, H. E., & 

Jemal, A. (2022). Cancer statistics, 

2022. CA: A Cancer Journal for 

Clinicians, 72(1), 7–33. 

https://doi.org/10.3322/caac.21708 

Slamet, S., Laula, & Khanifah, M. (2020). 

Uji Toksisitas Fraksi N-Heksan dan 

Etanol , Ekstrak Daun 

Dendrophthoe glabrescen ( Benalu 

https://doi.org/10.35706/pc.v6i1.11
https://journal-hs.unsika.ac.id/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 
PharmaCine, March 2025                                                            DOI: https://doi.org/10.35706/pc.v6i1.11 

Vol. 06, No. 01, p. 50-62 
ISSN : 2746-4199 

 

 

62 
Article history: Received: 30 Januari 2025, Reviced: 12 March 2025, Accepted: 29 March 2025, Published online: 31 March 2025  
PharmaCine : Journal of Pharmacy, Medical and Health Science by https://journal-hs.unsika.ac.id/ is licensed under a Creative Commons 
Attribution-ShareAlike 4.0 International License. 

 

Jeruk ) sebagai Skrining Awal Anti-

Kanker dengan Metode Brine 

Shrimp Lethality Test ( BSLT ). In 

Prosiding University Research 

Colloquium, 52–57. 

Sugrani, A., Taufiq, N., Khusnul Khatimah, 

Q., Tiwa Patanduk, V., & Wahyuni 

Pakayya, S. (2023). Toxity Test Of 

Primary And Secondary Metabolite 

Extracts On Caulerpasp. Which Is 

Cultivated By The Community Of 

The District Takalar. International 

Journal of Health and 

Pharmaceutical (IJHP), 3(4), 909–

912. 

https://doi.org/10.51601/ijhp.v3i4.3

12 

Sung, H., Ferlay, J., Siegel, R. L., 

Laversanne, M., Soerjomataram, I., 

Jemal, A., & Bray, F. (2021). Global 

Cancer Statistics 2020: 

GLOBOCAN Estimates of 

Incidence and Mortality Worldwide 

for 36 Cancers in 185 Countries. 

CA: A Cancer Journal for 

Clinicians, 71(3), 209–249. 

https://doi.org/10.3322/caac.21660 

Temarwut, F. F. (2022). UJI LC50 

EKSTRAK DAUN MENTIMUN 

( Cucumis sativus L ) TERHADAP 

LARVA UDANG RENIK AIR 

ASIN ( Artemia salina Leach ) 

DENGAN MENGGUNAKAN 

METODE BSLT. PAPS Journal, 

1(2), 91–98. 

https://doi.org/10.35706/pc.v6i1.11
https://journal-hs.unsika.ac.id/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

