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ABSTRACT: Mosquito-borne diseases like 

malaria, dengue, and Zika are major health 

problems worldwide, and controlling mosquito 

populations is essential to prevent the spread of 

these diseases. However, using chemical 

insecticides has caused issues like pollution, harm 

to other species, and mosquitoes becoming resistant 

over time. This study looks at Clitoria ternatea, also 

known as butterfly pea, as a natural option to kill 

mosquito larvae (wrigglers). 

Clitoria ternatea has natural compounds like 

cyclotides, flavonoids, and saponins, which have 

shown the ability to kill mosquito larvae by 

disrupting their essential functions. In this research, 

we tested different doses of Clitoria ternatea extract 

to find the most effective concentrations for killing 

mosquito larvae. We analysed the results to 

determine the doses needed to achieve high 

mortality rates. 

The findings suggest that C could be a safer, 

environmentally friendly alternative to chemical 

larvicides. It has potential to be part of mosquito 

control programs, helping reduce mosquito 

populations and lower the risk of disease 

transmission. More research is recommended to 

improve its use in real-world settings and to ensure 

it‘s safe for other organisms. This study shows that 

Clitoria ternatea could be a valuable, sustainable 

tool in the fight against mosquito-borne diseases. 

KEYWORDS: Clitoria ternatea, Mosquito-borne 

diseases, mosquito larvae (wrigglers),larvicides.  

 

I. INTRODUCTION 
Clitoria ternatea, commonly known as 

butterfly pea, Asian pigeonwings, blue pea, or 

Darwin pea, is a perennial herbaceous plant 

belonging to the family Fabaceae (the legume 

family) [1]. It is native to tropical regions of Asia, 

particularly India and Southeast Asia, but has 

spread widely and is now grown across tropical and 

subtropical regions worldwide [2]. The plant is 

known for its strikingly vibrant, deep blue flowers, 

although some varieties produce white or purple 

flowers. Its unique flower shape resembles the 

human female reproductive system, inspiring its 

genus name, Clitoria. The flowers of this plant 

resemble in shape with human female clitoris, 

hence the Latin name of the genus ―Clitoria‖ 

belongs to ―clitoris‖ and ―Ternatea‖, the name of 

the species, which comes from Ternate, an Eastern 

Indonesian Island. [1] 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no:1 Plant of Clitoria ternatea (Linn). 

 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 10, Issue 3 May–June 2025, pp: 1406-1427 www.ijprajournal.com ISSN: 2456-4494 

                                       

 

 

 

DOI: 10.35629/4494-100314061427    Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 1407 

Geographic distribution: 

Clitoria genus is inconsequential, 

indigenous climber and a common garden flower 

found throughout the tropical and subtropical 

regions of the world. It grows from sea level to 

1800 and also grown as an ornamental in the 

warmer parts of the world and outspread from 

about 20°North latitude to the Salta district in 

Argentina at about 24°South latitude. In Africa it 

grows in grasslands, whereas in Sudan it is grown 

for fodder or grazing and in Kenya it is grown in a 

mixture with Chloris Gayana. In America, the 

species of this plant is spread from Florida to Texas 

and from New Jersey to Kentucky & Arkansas. It is 

commonly found in Jamaica, Puerto Rico, Turks, 

and Caicos Islands etc. It is found in all over India, 

especially in southern India up to an altitude of 

1,500 m and in the Andaman Islands [2]. 

 

Taxonomic hierarchy: 

Kingdom: Plantae 

Phylum: Angiosperms  

Order: Fabales 

Family: Fabaceae 

Genus: Clitoria  

Species: C. ternatea  

Other species of Clitoria: Clitoria albiflora Mattei, 

Clitoria amazonumBenth, Clitoria Andrei Fantz, 

Clitoria angustifoliaKunth, Clitoria annua J. 

Graham  

 

Pharmacognostical description: 

Table no: 1 Pharmacognostical description 

Characteristic Description 

Plant Type Perennial herb, 90–162 cm tall, erect habit 

Flower Types Two types: White-flowered and blue-flowered 

Flowering Mechanism - Cleistogamous (self-pollinating) 

- Chasmogamous (insect-pollinating) 

Flower Physical 

Properties 

Colour, structure, and position vary by species  

60–120 mm long (bean-like), blue scabbards, flat, and linear 

Flower Structure - Papilionaceous, axillary, solitary  

- Pedicel: 0.8–1.3 cm long  

- colours: Bright blue or white with yellow or orange centre 

Calyx 13–20 mm long 

Corolla 38–50 mm long, oblong 

Seeds 8–11 per pod 

Pods - Size: 50–100 mm by 0.8–1.3 cm, straight, flattened, sharply beaked, 

sparsely hairy  

- Surface: 0.3–0.4 cm wide, shiny, often mottled, olive-brown to almost black 

Leaves Pinnate, with 5 or 7 leaflets 

Stipules Persistent, narrowly triangular, 1–6 mm long, subulate, prominently 3-nerved 

Petioles 15–30 mm long 

Stipels Filiform 

Leaflets Elliptic, oblong, ovate, or nearly orbicular  

Size: 20–50 mm long, 3–30 mm wide  

Apex: Acute or rounded, sometimes notched  

Base: Cuneate or rounded 

Pods (mature) - Size: 40–130 mm long, linear to oblong, 8–12 mm wide  

- Characteristics: Style persistent, pale brown, dehiscent, sparsely pubescent, 

thickened margins 

Bracteoles  Persistent, 0.4–1.2 cm long, broadly ovate or rounded 

Calyx (flower) 17–22 mm long with few fine hairs, lobes triangular or oblong  

Tube: Campanulate, 8–12 mm long, acute or acuminate 

Root Properties - Colour: Buffy brown  

- Odor: Characteristic  

- Taste: Bitte 

Root Type - Primary roots: Thick, hard, smooth  

- Secondary roots: Thin, fibrous 

Nitrogen Fixation Roots fix nitrogen, used to improve soil quality 
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Root Growth Thick horizontal roots may bear 1–several purplish, glaucous, wiry stems 

extending over 2 m in length 

 

Traditional properties and uses:  

 Used in Ayurvedic formulations such as 

‗Sankhapushpi‘ for neurological health and as 

a nerve tonic [3]. 

 Employed in treatments for skin diseases, eye 

and throat infections, urinary disorders, ulcers, 

and as an antidote. 

 It treats infections, acts as anthelmintic, 

antidote for animal stings, urinogenital 

disorders, and body aches. Beneficial for 

asthma, remittent fever, and bronchitis. 

 Tonic with ghee and honey for children to 

enhance mental abilities, muscle strength, 

complexion, whooping cough, goitre, and 

epilepsy. 

 Research shows nootropic, anxiolytic, anti-

depressant, anticonvulsant, and anti-stress 

activities, emetic and antiperiodic properties. 

 Prescribed for cough, liver (hepatic) disorders, 

spleen infections, and rheumatic infections. 

Safe for abdominal viscera, colic, dropsy, and 

arthritis. 

 Treats scorpion stings and snake bites. 

 Infusion promotes menstruation and induces 

uterine contractions. 

 Treats chlorosis and intestinal issues [3]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 2 Traditional uses of Clitoria ternatea 

 

Phytochemical Composition and Bioactive 

Compounds: 

Clitoria ternatea is rich in a variety of 

phytochemicals and bioactive compounds such as: 

1.Flavonoids 

 Flavonoids in Clitoria ternatea are 

polyphenolic compounds with notable 

antioxidant properties, playing a major role in 

the plant‘s therapeutic effects.  

 The plant contains unique compounds called 

ternatins, anthocyanin derivatives responsible 

for the flower‘s deep blue colour.  

 Ternatins, which include variants like 

Ternatin A1, A2, B1, and C1, are 

delphinidin-based glycosides with potent 

antioxidant, anti-inflammatory, and potential 

anti-cancer properties [4]. 

 Clitoria ternatea contains common flavonols 

like quercetin, kaempferol, and myricetin, 

which also have antioxidant, anti-

inflammatory, and antimicrobial effects [4]. 

2. Cyclotides 

 Cyclotides are a unique class of small, cyclic 

peptides found in certain plants.  

 Cliotides A, B, C, etc. Cyclotides from 

Clitoria ternatea have been isolated and 

identified as cliotides, and they exhibit a wide 

range of bioactivities [4]. 

 Cyclotides have potent antimicrobial, anti-

cancer, and insecticidal activities, their 

stability makes them resistant to enzymatic 
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degradation, making them potential candidates 

for drug design and development, as well as 

natural insecticides in pest management[5]. 

4. Saponins 

 Saponins are glycosidic compounds that have 

surfactant properties.  

 Triterpenoid Saponins are the saponin that 

has been isolated from Clitoria ternatea. They 

have both hydrophilic and hydrophobic parts, 

allowing them to create a foaming effect when 

dissolved in water [5]. 

 Saponins are known for their anti-

inflammatory and cholesterol-lowering effects 

also have insecticidal and antimicrobial 

properties, making them valuable in natural 

pest control and their surfactant properties 

allow them to disrupt the cell membranes of 

insects and microbes [6]. 

5. Tannins 

 Gallic Acid Derivatives and 

Proanthocyanidins are the main types of 

tannins found in Clitoria ternatea.  

 Gallic acid is a simple phenolic compound, 

while proanthocyanidins are condensed tannins 

with strong antioxidant effects. 

 Tannins have antioxidant, anti-inflammatory, 

and antimicrobial properties, they help protect 

against cellular damage from free radicals [5]. 

6. Phytosterols 

 Primary phytosterols found in Clitoria ternatea 

are Beta-Sitosterol and Stigmasterol [6]. 

 

Pharmacological properties: 

Larvicidal activity: Screening of natural products 

for mosquito larvicidal activity against three major 

mosquito vectors Aedes aegypti, Anopheles 

stephensi, and Culex quinquefasciatus resulted in 

the identification of three potential plants extracts 

viz., Saraca indica/Asoka, Nyctanthes arbortristis, 

and C. ternatea for mosquito larval control. Among 

the three plant species studied for mosquito 

larvicidal activity, C. ternatea was showing the 

most promising mosquito larvicidal activity [7]. 

Antimicrobial activity: The antimicrobial 

screening was evaluated against Extended 

Spectrum Beta Lactamase (ESBL) producing 

Salmonella enteritidis, Salmonella typhimurium, 

Klebsiella pneumonia, Enteropathogenic E. coli, 

Uro-pathogenic E. coli, and Pseudomonas 

aeruginosa isolated from patients with urinary tract 

infection and acute gastroenteritis [7]. 

Antioxidant Effects: Different solvent extracts of 

Clitoria ternatea roots demonstrated significant 

antioxidant potential, inhibiting DPPH free radicals 

and showing reducing power and hydroxyl radical 

scavenging activity. The methanol extract of 

Clitoria ternatea leaves displayed strong 

antioxidant activity, as well as hepatoprotective 

effects against paracetamol-induced liver toxicity 

in mice, including the reduction of ALT, AST, and 

bilirubin levels [8].  

Anti-inflammatory, Antipyretic, and Analgesic 

Effects: C. ternatea roots methanol extract when 

given by oral route to rats was found to inhibit both 

the rat paw oedema caused by carrageenin and 

vascular permeability induced by acetic acid in 

rats. Moreover, the extract exhibited a significant 

inhibition in yeast-induced pyrexia in rats [7]. 

Wound healing activity: The effects on wound 

healing were investigated using excision, incision 

and dead-space models in rats. The finding of this 

study suggested that plant possesses effects on all 

three phases of wound healing: inflammatory, 

proliferative and remodelling phase [8]. 

And some other pharmacological activities are: 

 Anthelmintic activity 

 Anti-histaminic activity 

 Anti-cancer activity 

 Gastrointestinal effect 

 Hepatoprotective activity 

 

Larvicidal activity of Clitoria ternatea 

Nowadays, most populations are afflicted 

by mosquito-borne illnesses such as dengue fever, 

malaria, and the Zika virus. Dengue and other 

transmittable diseases have been a fear for the 

community since they can cause a death of a 

person. Butterfly pea is a multi-purpose legume; it 

gives bioactive compounds for medicinal use. Blue 

ternate (Clitoria ternatea) was proven to possess an 

insecticidal property. Effective extracts may result 

in the identification of a useful molecule for the 

control of mosquito vectors. 

Mosquito wrigglers are the larval stage of 

mosquitoes, typically found in stagnant water 

sources such as ponds, puddles, marshes, and 

artificial containers. They require an aquatic 

environment to survive and undergo several 

developmental stages. 

 The larvicidal properties of Clitoria 

ternatea are attributed to bioactive compounds 

found in the plant’s flowers, leaves, and seeds, 

including flavonoids, alkaloids, and saponins. 
These compounds interfere with the metabolic 

processes of larvae, ultimately causing mortality. 

Cyclotides, which are small cyclic peptides found 

in Clitoria ternatea, are particularly effective. They 
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have unique structures that disrupt cell membranes, 

causing cell death in larvae. 

The plant‘s extracts have demonstrated larvicidal 

activity against several mosquito species, 

including: 

 Aedes aegypti: A vector for dengue, 

chikungunya, and Zika viruses. 

 Anopheles stephensi: A primary malaria 

vector. 

 Culex quinquefasciatus: Known for 

spreading diseases like filariasis and West Nile 

virus.  

 

Being plant-based, Clitoria ternatea 

extracts are biodegradable and break down 

naturally, causing minimal harm to the 

environment compared to synthetic larvicides.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 3 Mosquito Wrigglers 

 

II. NEED AND OBJECTIVE 
The evaluation of Clitoria ternatea‘s 

larvicidal activity on mosquitoes, both the need and 

objectives would focus on addressing public health 

issues related to mosquito-borne diseases and 

exploring eco-friendly solutions for mosquito 

control. Identifying effective, natural larvicides is 

an important area of research for developing 

environmentally-friendly mosquito control 

methods. Clitoria ternatea, has shown promise as a 

potential larvicide. 

The objective of this study is to evaluate 

the larvicidal potential of Clitoria ternatea extracts 

against major mosquito disease vectors and 

introduce a formulation which will show an 

effective control method against this mosquito 

disease vectors. Also, the other objectives are to 

determine the most effective plant parts and 

extraction methods for obtaining potent larvicidal 

compounds, compare the efficacy of C. ternatea to 

standard chemical larvicides to assess its viability 

as a natural, environmentally-friendly alternative 

and identify the specific phytochemicals 

responsible for the observed larvicidal activity, 

which could inform future development of 

botanical larvicides. 

Thus, the need and the objective of this 

study on evaluation of larvicidal activity of Clitoria 

ternatea on mosquito wrigglers to formulate an eco-

friendly mosquito wrigglers insecticide by using 

the extraction of bioactive and phytochemical 

compounds of Clitoria ternatea to control the 

mosquito-borne diseases. 

 

III. MATERIALS AND METHODS 
Active Pharmaceutical Ingredient (API): 

Clitoria ternatea Extract 

1. Source: Extracted from Clitoria ternatea 

(Butterfly Pea) plant—specifically the flowers 

and leaves. 

2. Preparation: 

 Plant parts were shade-dried, powdered, and 

extracted using 70% ethanol. 

 The extract was filtered and concentrated to 

produce a potent larvicidal formulation. 

3. Phytochemical Components: 

 Flavonoids (e.g., quercetin, kaempferol, 

ternatins): Antioxidant and larvicidal 

properties. 

 Cyclotides: Cyclic peptides with insecticidal 

and cell-disruptive effects. 

 Saponins: Surface-active agents that damage 

larval cell membranes. 

Excipients/Materials Used 

 Solvents: 

 Ethanol (70%) – used for extraction 
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 Distilled water – for washing and extraction 

 No additional excipients like binders, 

preservatives, or surfactants are specified in 

the formulation. 

Commercial Dosage Form for Comparison 

 Marketed Product: MOSKITOS MLB – used 

as a reference larvicide in the comparative 

study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 4Clitoria ternatea flower shed drying        Fig no: 5 Grinding of Flowers and Leaves 

 

Maceration of Clitoria ternatea: 

Ethanolic Maceration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 6 Ethanolic Maceration Method of Clitoria ternatea [13],[16] 

 

 

 

The concentrated extracts are them stored in the bottle and maintain the temperature at room 
temperature.

Concentrate all the solutions using water bath. 

Fliter the extracts using filter paper and repeat the above process for atleast 2 times and then 
finally filter it.

Keep the bottles at room temperature for 24 hours 

Mix the solutions in three different bottles and then cover them with aluminium foil to avoid 
expoure to light.

Maceration process using 10g of powdwered C. ternatea flower, leaves and combination of 
both in 100ml of respective conc of ethanol (70%).
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Larvae Rearing: 

Mosquito Larvae are obtained from stilled water bodies and stored is fresh water for 1 week for the 

growth and they are provided with nutrients like algae in that water for early growth [14].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical Analysis:  

For evaluating the larvicidal activity of 

Clitoria ternatea on mosquito larvae, several 

statistical analysis methods can be used to interpret 

data and determine the effectiveness of the plant 

extract [14] commonly used methods for analysing 

larvicidal activity data are: 

 Mortality test 

 Calorimetry Analysis  

 

IV. RESULT AND DISCUSSION 
Mortality analysis: 

Fig no: 7 Maceration of Clitoria 

ternatea 

Fig no: 8 Filtration of Clitoria 

ternatea extract 

Fig no: 9 Concentration of the 

extract 

Fig no: 10 Mosquito larvae 
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Mortality analysis is the process of 

studying and measuring the number of organisms 

(like mosquito larvae) that die after being exposed 

to a certain substance, such as a plant extract or 

chemical. It helps to find out how effective a 

substance is in killing or controlling pests or 

insects. 

In larvicidal studies, mortality analysis 

shows how many mosquito larvae die after 

treatment, and at what concentration the substance 

works best. It also helps in calculating important 

values like LC₅ ₀  (the concentration needed to kill 

50% of larvae) and LC₉ ₀  (the concentration 

needed to kill 90% of larvae). 

To check how well the Clitoria ternatea extract can 

kill mosquito larvae, a mortality study was done. 

 

Procedure: 

 Fourth stage (4th instar) mosquito larvae were 

used for the test. 

 Different concentrations (5%, 10%, and 15%) 

of the Clitoria ternatea extract were prepared. 

 For each concentration, 25 mosquito larvae 

were placed in separate beakers containing 100 

mL of the solution. 

 A control group was also set up, where larvae 

were placed in plain water without any extract. 

 The beakers were kept at room temperature 

(about 25–30°C) without feeding the larvae. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 11 Three Concentration of Flower Extract (5%, 10%, 15%) 

Fig no: 12 Three Concentration of Leaves Extract (5%, 10%, 15%) 
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Observation: 

 After few hours, the number of dead 

larvae was counted. 

 A larva was considered dead if it did not 

move even after gently touching it with a fine 

brush. 

 

How mortality was calculated: 

The percentage of dead larvae was calculated using 

this simple formula: 

Mortality (%) = (Total number of larvae/ 

Number of dead larvae) × 100 

 

Mortality Analysis Observation of Clitoria ternatea:  

1. Flower Extract: 

5% Extract Concentration- No of Larvae Died  

Table no: 2 No of larvae died at 5% Flower extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 
Avg 

 

1 0 0 0 0 0 0 

2 0 0 0 0 0 0 

4 1 1 1 1 0 1 

5 2 2 1 3 2 2 

6 5 5 4 5 5 5 

8 8 8 7 9 8 8 

10 10 10 10 11 9 10 

15 15 15 14 16 15 15 

20 20 20 19 21 20 20 

25 21 21 20 22 21 21 

30 25 25 25 25 25 25 

 

5 % Extract Mortality Rate in Percentage  

Table no: 3 5% Flower Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 0 0 0 0 0 

Fig no: 13 Three Concentration of Combination Extract (5%, 10%, 15%) 
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Fig no: 14 5% Mortality Rate Bar Chart 

 

10% Extract Concentration- No of Larvae Died 

Table no: 4 No of larvae died at 10% Flower extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 2 2 2 1 3 2 

2 6 6 5 6 7 6 

4 11 10 12 11 11 11 

5 17 16 18 17 17 17 

6 22 21 23 22 22 22 

8 25 25 25 25 25 25 

 

2 0 0 0 0 0 

4 4 4 4 4 0 

5 8 8 4 12 8 

6 20 20 16 20 20 

8 32 32 28 36 32 

10 40 40 40 44 36 

15 60 60 56 64 60 

20 80 80 76 84 80 

25 84 84 80 88 84 

30 100 100 100 100 100 
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10% Extract Mortality Rate in Percentage 

Table no: 5 10% Flower Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 8 8 8 4 12 

2 24 24 20 24 28 

4 44 40 48 44 44 

5 68 64 72 68 68 

6 88 84 92 88 88 

8 100 100 100 100 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 15 10% Mortality Rate Graph 

 

15% Extract Concentration- No of Larvae Died 

Table no: 6 No of larvae died at 15% Flower extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 15 14 15 16 15 15 

2 25 25 25 25 25 25 

 

15% Extract Mortality Rate in Percentage 

Table no: 7 15% Flower Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 60 56 60 64 60 

2 100 100 100 100 100 
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Fig no: 16 15% Mortality Rate Graph 

 

2. Leaves Extract 

5% Extract Concentration- No of Larvae Died  

Table no: 8 No of larvae died at 5% Flower extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 0 0 0 0 0 0 

5 1 1 0 2 1 1 

10 3 4 2 4 3 3 

20 7 8 6 9 7 7 

30 12 13 11 14 12 12 

45 18 20 17 19 18 18 

60 22 23 21 22 22 22 

 

5% Extract Mortality Rate in Percentage  

Table no: 9 5% Flower Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 0 0 0 0 0 

5 4 4 0 8 4 

10 12 16 8 16 12 

20 28 32 24 36 28 

30 48 52 44 56 48 

45 72 80 68 76 72 

60 88 92 84 88 88 
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Fig no: 17 5% Mortality Rate Bar Chart 

 

10% Extract concentration- No of Larvae Died 

Table no: 10 No of larvae died at 10% Flower extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 2 3 2 3 2 2 

2 5 6 5 6 5 5 

4 10 11 10 11 10 10 

5 15 16 15 16 15 15 

6 20 21 20 21 20 20 

8 25 25 25 25 25 25 

10 25 25 25 25 25 25 

 

10% Extract Mortality Rate in Percentage 

Table no: 11 10% Flower Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 8 12 8 12 8 

2 20 24 20 24 20 

4 40 44 40 44 40 

5 60 64 60 64 60 

6 80 84 80 84 80 

8 100 100 100 100 100 

10 100 100 100 100 100 
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Fig no: 18 10% Mortality Rate Bar Chart 

 

15% Extract Concentration- No of Larvae Died  

Table no: 12 No of larvae died at 15% Flower extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 10 9 11 10 10 10 

2 25 24 25 25 25 25 

3 25 25 25 25 25 25 

 

15% Extract Mortality Rate in Percentage 

Table no: 13 15% Flower Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 40 36 44 40 40 

2 100 96 100 100 100 

3 100 100 100 100 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 19 15% Mortality Rate Bar Chart 
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3. Combination Extract 

5% Extract Concentration- No of Larvae Died 

Table no: 14 No of larvae died at 5% Combination extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 0 0 0 0 0 0 

10 1 1 1 2 1 1 

20 5 6 5 7 6 6 

30 10 11 10 12 11 11 

45 17 18 16 18 17 17 

60 21 22 20 21 21 21 

 

5% Extract Mortality Rate in Percentage 

Table no: 15 5% Combination Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 0 0 0 0 0 

10 4 4 4 8 4 

20 20 24 20 28 24 

30 40 44 40 48 44 

45 68 72 64 72 68 

60 84 88 80 84 84 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 20 5% Mortality Rate Bar Chart 
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10% Extract Concentration- No of Larvae Died 

Table no: 16 No of larvae died at 10% Combination extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 1 1 1 2 1 1 

5 4 5 5 4 5 5 

10 10 9 10 11 10 10 

15 18 17 18 18 19 18 

20 25 25 25 25 25 25 

30 25 25 25 25 25 25 

 

10% Extract Mortality Rate in Percentage 

Table no: 17 10% Combination Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 4 4 4 8 4 

5 16 20 20 16 20 

10 40 36 40 44 40 

15 72 68 72 72 76 

20 100 100 100 100 100 

30 100 100 100 100 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 21 10% Mortality Rate Graph 

 

15% Extract Concentration- No of Larvae Died 

Table no: 18 No of larvae died at 15% Combination extract concentration 

Time (min) Test 1 Test 2 Test 3 Test 4 Test 5 Avg 

1 3 2 3 2 2 2 

3 10 9 10 10 9 10 

5 24 25 24 25 24 24 
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6 25 25 25 25 25 25 

10 25 25 25 25 25 25 

 

15% Extract Mortality Rate in Percentage 

Table no: 19 15% Combination Extract Mortality Rate 

Time (min) 
Percentage (%) 

Test 1 Test 2 Test 3 Test 4 Test 5 

1 12 8 12 8 8 

3 40 36 40 40 36 

5 96 100 96 100 96 

6 100 100 100 100 100 

10 100 100 100 100 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 22 15% Mortality Rate Graph 

 

Based on the provided larvicidal activity 

data for Flower Extract, Leaf Extract, and 

Combination Extract at 5%, 10%, and 15% 

concentrations, the following summary conclusion 

can be drawn: 

 

1. Flower Extract: 

 5% concentration: Slow onset of mortality. 

100% mortality achieved at 30 minutes. 

Average kill time around 20–25 minutes. 

 10% concentration: Faster action. 100% 

mortality reached at 8 minutes. 

 15% concentration: Very rapid action. 100% 

mortality achieved within 2 minutes. 

 Conclusion: Strong concentration-dependent 

larvicidal effect. Very effective, especially at 

10% and 15%. 

 2. Leaf Extract: 

 5% concentration: Moderate efficacy. 100% 

mortality only reached at 60 minutes. 

 10% concentration: Significantly improved 

effect. 100% mortality achieved at 8–10 

minutes. 

 15% concentration: High efficacy. 100% 

mortality reached in 2–3 minutes. 

 Conclusion: Less potent than flower extract at 

lower concentrations, but effective at higher 

ones. 

3. Combination Extract (Flower + Leaf): 

 5% concentration: Moderate effect. 100% 

mortality achieved at 60 minutes. 

 10% concentration: Effective and faster. 100% 

mortality reached at 20 minutes. 
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 15% concentration: Very strong. 100% 

mortality reached by 6–10 minutes. 

 Conclusion: Synergistic effect present, 

especially noticeable at higher concentrations, 

though not always outperforming flower 

extract alone. 

Overall Conclusions: 

 Potency Ranking at 5%: Flower > 

Combination > Leaf. 

 Potency Ranking at 10% and 15%: Flower ≈ 

Combination ≥ Leaf. 

 Flower extract shows the fastest and most 

consistent larvicidal action across all 

concentrations. 

 Combination extract shows improved efficacy 

over leaf extract, likely due to synergism. 

 Leaf extract alone is comparatively slower but 

effective at higher concentrations. 

 

Comparison study Between Test Vs Marketed 

Formulation: 

For comparison study we choose out 

formulation as test and marketed formulation as 

standard reference. The observations are as 

follows: 

 

Table no: 20 Comparison Study Between Test vs Marketed Formulation 

Conc. Product Type 

Time for Full 

Mortality 

(min) 

Dead 

Larvae @60 

min 

Mortality % 

@60 min 
Remarks 

15% 

Flower Extract 3 25 100% 

Rapid action 

— complete 

kill by 3 min 

Leaf Extract 3 25 100% 

Identical 

performance 

as flower 

extract 

Leaf + Flower 

Combo 
3 25 100% 

Slightly slower 

but complete 

mortality 

MOSKITOS 

MLB 
3 25 100% 

Same 

effectiveness 

as combo 

extract 

10% 

Flower Extract 8 25 100% 
Full mortality 

within 20 min 

Leaf Extract 10 25 100% 

Same kill time 

as flower 

extract 

Leaf + Flower 

Combo 
10 25 100% 

Equal 

performance 

with extracts 

MOSKITOS 

MLB 
20 25 100% 

Matching 

activity to 

combo extract 

5% 

Flower Extract 30 25 100% 
Full kill, but 

delayed 

Leaf Extract 60 22 88% 
Partial 

mortality only 
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Leaf + Flower 

Combo 
45 21 84% 

Slightly better 

than leaf alone 

MOSKITOS 

MLB 
60 21 84% 

Similar to 

combo extract 

 

1. 15% Concentration: 

o All products (including MOSKITOS MLB) 

achieved 100% mortality within 3 minutes. 

o This indicates maximum larvicidal potency 

across the board. 

o No significant difference among the extracts 

and marketed product at this level. 

2. 10% Concentration: 

o All plant-based extracts reached full mortality 

faster (8–10 minutes) than MOSKITOS MLB 

(20 minutes). 

o Indicates better larvicidal efficiency of extracts 

over the marketed product at this 

concentration. 

3. 5% Concentration: 

o Only Flower Extract achieved 100% mortality 

(within 30 min). 

o Leaf Extract, Combination Extract, and 

MOSKITOS MLB showed incomplete kill 

(84–88% mortality). 

o Suggests flower extract is most potent at low 

concentration, while MOSKITOS MLB 

matches the performance of the combo. 

Overall Conclusion: 

 Flower Extract shows the most consistent and 

potent larvicidal activity, especially at lower 

concentrations. 

 Leaf Extract and Combination Extract perform 

well at higher concentrations but lag at 5%. 

 MOSKITOS MLB is equally effective only at 

15%, but less efficient at 10% and 5% 

compared to plant extracts. 

 Plant-based formulations, particularly flower 

extract, can be a viable alternative to chemical 

larvicides, especially if eco-friendliness and 

natural origin are priorities 

 

 Characterisation of the Formulation: (phytochemical screening tests) 
Table no: 21 Characterisation of the Formulation 

Test Category Test Name Sample Procedure Positive Indication  

Alkaloids Dragendorff‘s Test 
Flower, Leaves, 

Both 

Add a few drops of 

Dragendorff‘s reagent to 

the extract. 

Orange/reddish-brown 

precipitate 
 

 
Hager‘s Test Leaves 

Add Hager‘s reagent 

(saturated picric acid) to 

the extract. 

Yellow precipitate  

Flavonoids Lead Acetate Test 
Flower, Leaves, 

Both 

Add 10% lead acetate 

solution to extract. 
Yellow precipitate  

 
Sulphuric Acid Test Flower, Both 

Add concentrated 

H₂ SO₄  to the extract. 

Orange or yellow 

coloration 
 

Cyclotides Ninhydrin Test 
Flower, Leaves, 

Both 

Add 0.2% Ninhydrin 

reagent and gently heat. 
Purple/blue colour  

Tannins Lead Acetate Test 
Flower, Leaves, 

Both 

Add 10% lead acetate 

solution to extract. 

White/yellow 

precipitate 
 

 
Sulphuric Acid Test Flower, Both 

Add concentrated 

H₂ SO₄  to extract. 

Blue-black/green-

black colour 
 

 

Calorimetry Analysis: 

In this experiment, a colorimetric analysis 

was performed to determine the absorbance of 

Clitoria ternatea extract at different concentrations. 

Colorimetry is a technique that measures the 

absorbance of light by a solution, which correlates 

with the concentration of coloured compounds. By 

analysing the absorbance values at various 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 10, Issue 3 May–June 2025, pp: 1406-1427 www.ijprajournal.com ISSN: 2456-4494 

                                       

 

 

 

DOI: 10.35629/4494-100314061427    Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 1425 

concentrations, we can establish a relationship that 

reflects the extract's optical properties and potential 

compound presence. 

 

Table no: 22 Calorimetry analysis Observation 

CONCENTRATION (ml) ABSORBANCE 

10 0.61 

20 0.72 

30 0.74 

40 0.77 

50 0.79 

60 0.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 23 Absorbance vs Concentration Graph 

 

The colorimetry test of Clitoria ternatea 

extract showed that as the concentration of the 

extract increased, the absorbance also increased. 

This means the solution absorbed more light when 

it had more extract in it. The absorbance values 

went up from 0.61 to 0.80 as the concentration 

increased from 10 to 60. This suggests that the 

extract has chromophoric compounds that absorb 

light, and the amount of these compounds increases 

with concentration. The small changes in 

absorbance at higher concentrations may mean the 

solution is reaching its limit of how much light it 

can absorb. Overall, this test shows that 

colorimetry is a useful method to measure the 

amount of chromophoric compounds in the extract. 

 

V. SUMMARY AND DISCUSSION 
The literature on Clitoria ternatea, reveals 

a plant with a wide range of pharmacological and 

bioactive properties due to its diverse 

phytochemical constituents. Key compounds 

include flavonoids (such as quercetin and 

kaempferol), tannins, saponins, and cyclotides, 

which contribute to its recognized medicinal 

effects. These bioactive compounds have 

demonstrated significant insecticidal and larvicidal 

properties, with particular efficacy in controlling 

mosquito larvae. Cyclotides, with their unique 

cyclic peptide structure, and flavonoids have been 

identified as potent larvicidal agents, as they can 

disrupt larval cellular functions and lead to 

mortality. 

The study evaluates the potential of 

Clitoria ternatea (butterfly pea) as a natural 

larvicidal agent against mosquito larvae 

(wrigglers), which are vectors of serious diseases 

like malaria, dengue, and Zika. The research 

focuses on extracting bioactive compounds from 

the flowers and leaves of the plant, known to 

contain cyclotides, flavonoids, saponins, and 
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tannins—compounds with known insecticidal 

properties. 

Three extract types—flower, leaf, and a 

combination of both—were tested at concentrations 

of 5%, 10%, and 15%. These were compared with 

a marketed larvicide product (MOSKITOS MLB) 

to determine efficacy. 

The study result showed that: 

 Flower extract showed the most potent 

larvicidal activity at all concentrations. 

 Leaf extract was less effective at lower 

concentrations but comparable at higher doses. 

 Combination extract showed synergistic 

effects but generally did not surpass the flower 

extract alone. 

 All plant-based extracts showed faster action 

than the marketed product at 10% 

concentration. 

 Phytochemical screening confirmed the 

presence of key active compounds responsible 

for larvicidal effects. 

 Colorimetry indicated a direct relationship 

between extract concentration and compound 

absorbance, supporting the potency findings. 

 

Based on these findings, Clitoria ternatea 

could be integrated into eco-friendly mosquito 

control programs, contributing significantly to 

public health by reducing the spread of mosquito-

borne diseases. 

Based on preliminary evaluation of the extract and 

result of bioassay of Clitoria ternatea we may 

conclude that it is a better alternative for synthetic 

marketed product and also effective against 

mosquito borne diseases. 

 Overall, Clitoria ternatea shows promise as a 

sustainable, plant-based larvicide that could 

support safer mosquito control efforts. 

 

VI. CONCLUSION 
Clitoria ternatea demonstrated strong 

larvicidal potential, particularly in its flower extract 

form. At 15% concentration, all extracts matched 

the performance of the marketed product, but the 

plant extracts were more effective at lower 

concentrations, especially the flower extract. This 

indicates that C. ternatea can serve as a natural, 

eco-friendly, and cost-effective alternative to 

chemical larvicides. Its use could be a sustainable 

addition to mosquito control programs, helping 

mitigate public health risks associated with vector-

borne diseases. Further research and formulation 

development are encouraged to optimize its 

practical applications. 
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