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1. Introduction 

 

Herbal drugs are known to be in use since pre-

historic times throughout the world. Traditional 

knowledge of herbal drugs has been inherited from 

generation to generation by words of mouth and 
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Abstract 
Clitoria ternatea (L.) family Fabaceae is a miraculous folk herbal medicinal plant native to tropical 

Asia is a perennial, twining herbal medicinal plant, has a long tradition of use as a memory 
enhancer and anxiolytic agent. Various constituents are found in different parts of the plant. 
The active chemical constituents reported from this plant are tannins, resins, starch, 
taraxerol, taraxerone, alkaloids, flavonoids, saponins, proteins, anthocyanins and 
carbohydrates. In traditional medicine, the plant is used in treatment of jaundice, migrai ne, 
throat, eye infections, skin diseases, asthma, swollen joints, earache, eruptions, fever, urinary 
tract infections, constipation, snake-bites, head-ache, indigestion, leprosy and central nervous 
system disorders. Its various extracts possess reported number of pharmacological activities 
such as nootropic, anxiolytic, anticonvulsant, sedative, anti-pyretic, anti-inflammatory, anti-

diabetic, anti-oxidative, anti-stress, immunomodulatory, larvicidal, proteolytic, antihelmintic, 
diuretic, anti-microbial and memory enhancing. The present review is therefore, an effort to 
give a detailed survey of the literature on its pharmacognosy,  phytochemistry, and its 
traditional uses along with special emphasis given on pharmacological activities.  
 

Citation: 
Bhattacharjee R.*, Sharma H.P., 2017. A review on potential magic folk herbal medicinal plant: 

Clitoria ternatea. The Journal of Ethnobiology and Traditional Medicine. Photon 128, 1370-

1377 

 

All Rights Reserved with Photon. 

Photon Ignitor: ISJN66423194D872711092017 



Ph ton                                                                                                                                                             1371 
 

preserved with practice only. Tribal healer’s uses 

herbal drugs for remedy of different diseases as a 

traditional system of medicines. In India the 

reference of the curative properties of some herbs 

in Rig veda seems to be the earliest record of the 
use of plants in medicine.  Charak and sushruta 

seem to be very original. Their works have been 

published in comprehensive volumes, namely, 

Charak-samhita and sushruta-samhita, respectively 

describing different types of diseases and their 

herbal treatment. 

Today, natural products are the primary source of 

commercial medicines and drugs. Natural products 

isolated from plants stimulate wide interest in the 

industries of pharmaceutical, agrochemical, 

nutraceutical and cosmetics, due to the vast 

chemical diversity that plants possess. It has been 
estimated by the World Health Organization that 

more than three-quarters of the world’s population 

still relies on phytomedicine for medicinal 

treatment (Brahmachari, 2012). A survey of 

pharmacopeias has shown that 20-25% of all 

medicines are derived from natural sources, such as 

herbs, flowering and underutilized plants (Lewis, 

2001). 

Clitoria ternatea, commonly names known as 

Butterfly pea, blue pea, Cordofan pea and Asian 

pigeonwings, is a plant species belonging to 
the family Fabaceae. Vernacular name: Aparajita is 

a Sanskrit word which means unconquerable, it is 

derived from the word ‘jita’ meaning conquer.  The 

plant is mainly used as a forage as it is highly 

palatable for live stock and it is well adapted to 

various climates.  This plant is native to tropical 

equatorial Asia, but has been introduced to Africa, 

Australia and America. It is a perennial herbaceous 

plant, with elliptic, obtuse leaves. It grows as a vine 

or creeper, doing well in moist, neutral soil. 

 

1.1 Taxonomical classification   

 Kingdom: Plantae 

 Subkingdom: Viridaeplanta 

 Infrakingdom: Streptophyta  

 Division: Tracheophyta 

 Subdivision: Spermatophytina 

  Infrodivision: Angiospermae  

 Class: Magnoliopsida 

 Superorder: Rosanae  

 Order: Fabales 

 Family: Fabaceae  

 Genus: Clitoria L.;  

 Species: Clitoria ternatea  [Shahnas et al.,       

2014, The Plants Database, database (version 

4.0.4)]. 

 

1.2 Vernacular names of plant 

English: Butter-fly pea, Mazerion,Hindi: 

Aparajita,Telugu: Shankupushpam, Gujrati: 

Gorani, Arbic: Buzrula, Sanskrit: Girikarnu, 

Asphota and Vishnukranta. 

 

1.3 Plant description 

The butterfly pea is a 90 to 162 cm tall, long-lived 
perennial herb with an erect habit (Kalamani and 

Michael Gomez, 2001). Its flowers are blue 

scabbards linear and flat, 6-12 cm long (Kalamani 

and Michael Gomez, 2003) similar to those of 

beans. The thick horizontal root, which may grow 

to more than 2m long, bears one to several 

purplish, glaucous, wiry stems. The leathery leaves 

consist of three-five leaflets. Clitoria have 

chasmogamous (insect pollinating) and 

cleistogamous. 

Butterfly pea is highly palatable, and hence is (self-

pollinating) flowers. Flower colour, position and 
structure varies from species to species. purpurea 

has attractive papilionaceous dark blue coloured 

flowers and C. ternatea has creamy white flowers 

which are solitary and very attractive. The pods are 

slightly pubescent or glabrous and contains 6-8 

brown/ black coloured seeds/per pod. (Kalamani 

and Michael Gomez, 2003). In the case of C. 

Fragrans chasmogamous flowers usually occur in 

pairs, each corolla consisting of 3.5 to 4.5 cm-long 

(Fantz, 1977) or 4.5 to 5 cm-long (Isley, 1990) 

standard petal and a small white keel petal.(fig. 1) 

 

1.4 Morphological characteristics 

Root: It consists of a fairly stout taproot with few 

branches and many slender lateral roots. 

 

Leaves: The leaves are pinnate, with 5-7 elliptic to 

lanceolate leaflets, 3-5 cm long and shortly 

pubescent underneath. 

Stem: Clitoria ternatea has twining fine stems, 

0.5-3 m long. 

 

Flowers: Flowers are solitary, deep blue to blue 
mauve; very short pedicellate and 4-5 cm long. 

(fig. 2) 

 

Seeds: The seeds are olive, brown or black in 

colour, often mottled, 4.5-7 mm long and 3-4 mm 

wide (Babu et.al., 2009). 

 

Fruits: Pods are flat, linear, beaked, 6-12 cm long, 

0.7-1.2 mm wide and slightly pubescent with upto 

10 seeds.  

 
1.5 Macroscopy study:  

The root system of Clitoria ternatea consists of a 

fairly stout taproot with few branches and many 

slender lateral roots. 

 

1.6 Microscopy study:  

Root - Shows 10-20 or more layers of rectangular, 

thin-walled, tangentially elongated exfoliating cork 

cells; secondary cortex consists of 10-12 rows of 

https://en.wikipedia.org/wiki/Telugu_language
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large, polygonal, thin walled cells filled with starch 

grains, a few cells contain prismatic crystals of 

calcium oxalate in this region; single or groups of 

2-10 lignified cortical fibers, distributed in the 

lower half of the cortex; secondary phloem consists 
of usual elements; phloem fibers 2-8 in groups, a 

few solitary fibers also present, very long, thin-

walled with narrow lumen and pointed tips; 

secondary xylem consists of usual elements; 

vessels pitted with oblong, bordered pits and have 

short conical tail at one end, mostly occur 2 or 3 in 

groups; xylem fibers similar to those of phloem 

fibers, a few showing slit-like pits; medullary 10 

rays 1-5 cells wide, oblong and pitted; xylem 

parenchyma irregular in shape and pitted walls; 

starch grains simple as well as compound having 2-

6 components, single grains measuring 3-13 μ in 
dia., found in secondary cortex, phloem and xylem 

parenchyma. Powder - Yellowish-brown; shows 

simple and compound starch grains, measuring 3-

13μ in dia., vessels with oblong bordered pits and 

fragments of fibers (Taur et. al., 2010). 

 

Fig.1 Clitoria ternatea twiner

 
 

Fig.2 A Clitoria ternatea flower

 
 

 

 

 

 

2. Phytochemical constituents 

 

2.1 Leaves 

 Leaves contain 3 monoglucoside, 3-rutinoside, 3-

neohisperidoside, 3- o- rhamnosyl Glycoside, 
kaempferol- 3- o-rhamnosyl, aparajitin, beta-

sitosterol, and essential oil (Anonymous, 2005).  

 

2.2 Flower 

 Flower contains delphinidin-3, 5-diglucoside, 

delphinidin-3ß- glucoside, and malvidin- 3ß - 

glucoside, kaemphferol, p-coumaric acid 5.  

 

2.3 Root 

Contains ß- carotene, stigmast- 4- ene- 3, 6, diene, 

taraxerol & teraxerone, starch, tannins & resins 

(Anonymous, 2005). (Fig 3) 
 
Figure 3: Structural formulae of some Phyto-chemicals: 

Kaempferol Quercetin

Myriceti Taxaxerol

Tannic acid                                                             3-monoglucoside 

Malvidin-3β-glucoside 

β-Sitosterol

Ethyl-α-D-galactopyranoside

Anthoxanthin glucoside

p-hydroxycinnamic acid 

Delphinidin-3,5-diglucoside
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Kaempferol 3-neohesperidoside Quercetin 3-neohesperidoside 

Hexacosanol
Hexacosanol

Myricetin,3-neohesperidoside Myricetin 3-rutinoside

 

 

3. Ethnobotanical Studies  

 

In traditional Ayurvedic medicine, it has been used 

for centuries as a memory enhancer, antistress, 

anxiolytic, antidepressant, anticonvulsant, 

tranquilizing agent. The roots are useful in asthma, 
burning sensation, ascites, inflammation, 

leucoderma, leprosy, hemicrania, amentia, 

pulmonary tuberculosis, ophthalmology and 

reported as bitter, refrigerant, ophthalmic, laxative, 

diuretic, cathartic, aphrodisiac, tonic. The roots are 

used for anti-inflammatory and anthelmintic 

activities and to treat rheumatism, ear-diseases, 

indigestion, constipation, fever, arthritis, eye 

ailments and sore throats. The leaves and root are 

also used in the treatment of a number of ailments 

including body aches, especially infections, 
urogenital disorders and as an anthelmintic and 

antidote to insect stings.  

This plant is widely used in traditional Indian 

systems of medicine as a brain tonic and is believed 

to promote memory and intelligence. The study 

conducted on rats revealed that C. ternatea root 

extracts increase rat brain acetyl choline content 

and acetyl choline esterase activity in a similar 

fashion to the standard cerebro drug pyritinol 

(Taranalli and cheeramkuzhy, 2003).The plant is 

considered as a good brain tonic and is useful for 

throat and eye infections, skin diseases, urinary 
troubles even in cattle, ulcer and antidotal 

properties. (Malabodi and Nataraja, 2001). Besides 

its medicinal property butterfly pea is also a good 

source of phytochemical substances. 

 

3.1 Roots  

The powder of its roots or seeds, combined with 

sunthi of fennel is recommended in ascites, with 

hot water. Being sharp in attribute, it breaks down 

the accumulations of dosas and malas (Kirtikar et. 

al., 1980).  It works well as febrifuge especially in 

gout. In glandular swellings like cervical adenitis, 

the root powder or juice is valuable (Kirtikar et. al., 

1980). The root bark is diuretic and laxative; a 

decoction is given as a demulcent in the irritation 
of the bladder and urethra (Kirtikar et. al., 1980, 

babu et. al., 2009, orient).  Root juice is given in 

cold milk to remove the phlegm in chronic 

bronchitis. The decoction of its roots alleviates the 

burning sensation in the vagina, effectively 

(orient). In habitual abortion, the roots of white 

variety, mashed in milk are given orally to avert the 

abortion and stabilize the foetus (Kirtikar et al., 

1980). Used as general tonic for improving mental 

faculties, muscular strength, in epilepsy (Kirtikar et 

al., 1980). Root juice is recommended in 

hemicranias (Kirtikar et. al., 1980). It has a sharp 
bitter taste and cooling, laxative, diuretic, 

antihelmintic, anti-inflammatory properties; they 

are useful in severe bronchitis, asthma and hectic 

fever (Kirtikar et. al., 1980, Nadkarni 1992). The 

roots have a sharp bitter taste and cooling, laxative, 

diuretic, antihelmintic, anti-inflammatory 

properties; they are useful in severe bronchitis, 

asthma and hectic fever (Kirtikar et. al., 1980, 

Nadkarni 1992).  

 

3.2 Leaves 
The juice of its leaves mitigates the toxins (Kirtikar 

et al., 1980). The fresh leaves juice, combined with 

ginger juice, effectively controls the excessive 

sweating (Kirtikar et. al., 1980, Nadkarni, 1992). It 

is also used to promote the intellect (medhya) 

(Kirtikar et al., 1980).  The infusion of leaves is 

used for eruptions. The juice of the leaves mixed 

with common salt is applied warm all around the 

ear-aches, especially when combined with swelling 

of the neighboring glands (Kirtikar et. al., 1980, 

Nadkarni 1992).  

 
3.3 Seeds  

Seeds roasted and powdered are given in doses of 

30-60 grains in cases of ascites and enlargement of 

abdominal viscera, generally administered with one 

part of cream of tartar and one part of ginger to one 

part one clitoria seeds in doses of half-one drahm 

(Nadkarni 1992).  Seeds are cathartic and the root 

diuretic (Kirtikar et al., 1980).  Seeds are purgative 

and aperients (Kirtikar et  al., 1980). Seeds are used 

in swollen joints, dropsy and enlargement of 

abdominal viscera (Nadkarni 1992).  The roots, 
stem and flower are recommended for the treatment 

of snakebite and scorpion-sting ((Kirtikar et al., 

1980, Nadkarni 1992). They are also employed in 

sight weakness, sore throat, mucous disorders, in 

tumors, affection of skin and in dropsy (Nadkarni 

1992).  
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4. Therapeutic Potential and Pharmacology: 

 

4.1 Neurology and the Brain 

a. Memory: In young rat pups, 50 or 100mg/kg of 

the water extract of Clitoria ternatea was able to 
increase memory over the course of 30 days. 

Higher doses of the ethanolic extract (300mg/kg) 

have also been found to be effective, with the root 

extract being seemingly more potent than the aerial 

(leaf and stem) extract. A subsequent comparative 

study found 100mg/kg Clitoria ternatea (water 

extract) insignificantly different than 

50mg/kg Piracetam after 9 days of treatment, 

despite no apparent effects of Clitoria after the first 

day (with Piracetam being effective after the first 

dose); suggestive of a loading effect of Clitoria 

similar to Bacopa monnieri. 
One in vivo study noted higher cholinergic function 

after oral administration of Clitoria ternatea, 

suggesting the mechanism for memory 

enhancement is via acetylcholine.  Other studies 

have also noted increases in acetylcholine localized 

to the hippocampus using 100mg/kg of a water 

extract. This latter study assessed both neonatal (6 

day old) and adult (60 day old) rats and found 

increases in hippocampal acetylcholine to 130% 

and 262% of baseline values, respectively, with 

more efficacy in older rats. The authors suspected 
an increase in acetylcholine synthetic enzymes due 

to earlier work on dendritic arborisation being 

indicative of enhanced protein synthesis in neurons. 

When rats are subject to electroshock stress (to 

induce cholinergic amnesia) a higher degree of 

memory retention is seen with Clitoria roots 

relative to aerial parts, and insignificant differences 

exist between the potency of 300mg/kg or 

500mg/kg Clitoria ternatea and 

54mg/kg Pyritinol when looking at acetylcholine 

content of the brain; Pyritinol led to an increaese in 

acetylcholinesterase activity in the Midbrain while 
higher doses of the root extract led to increases in 

the cortex and decreases in the Medulla; 300mg/kg 

had no effect on acetylcholinesterase.  Preliminary 

animal evidence suggests that it has the memory 

enhancing effects that have been attributed to it 

historically, and comparative analysis' put it at a 

similar potency in animals to some 

common nootropic compounds. 

b.Anxiety and Depression 

Clitoria ternatea appears to possess both anxiolytic 

and anti-depressive actions, of moderate to weak 
potency relative to control drugs (Diazepam, 

Fluoxetine). In testes doses of 30-400mg/kg it 

showed dose-dependence, however. Clitoria was 

also able to reduce the biological effects of stress 

on rats when taken at 400mg/kg, as assessed by 

stress-induced ulcers. High doses of Clitoria may 

be adaptogenic.  

 

 

4.2 Interactions with Glucose Metabolism 

a.Absorption 

In vitro studies on carbohydrate enzymes found 

that Clitoria was able to inhibit the intestinal 

glucosidase enzymes (IC50 of 3.15+/-0.19 mg/ml) 
against intestinal sucrase (IC50 4.41+/-0.15 mg/ml) 

and pancreatic alpha-amylase (IC504.05+/-0.32 

mg/ml). The pancreatic alpha-amylase inhibition 

was additive with the herb Hibiscus sabdariffa.  

 

4.3 Interactions with Cardiac Health 

a. Lipids and Lipoproteins 

In a model of experimentally induced 

hyperlipidemia (via poloxamer 407 in one study, 

diet-induced in the other), Clitoria ternatea was 

able to suppress triglycerides and total cholesterol 

(at 500mg/kg) to a similar extent as the statin 
atorvastatin (50mg/kg) and Gemfibrozil (50mg/kg) 

although no group brought levels back down to 

control value. Both seeds and the root extract 

reduced Triglycerides, although only the root was 

able to reduce total cholesterol. Since benefit was 

also seen with poloxamer 407, it was concluded 

that the benefits on triglycerides were seen through 

activating lipoprotein lipase (LPL). Clitoria 

ternatea was also associated with an increased 

fecal cholesterol content (indicative of inhibiting 

absorption of cholesterol) but did not influence 
HMG-CoA activity. This study finally concluded 

an improvement in the artherogenic index and the 

HDL:LDL ratio, with a decrease in lipid 

peroxidation associated with Clitoria ternatea.  

 

4.4 Diuresis 

Clitoria ternatea has been used traditionally as a 

diuretic, which has been confirmed in dogs but has 

not been investigated further. 

 

4.5 Immunity and Inflammation 

a.Asthma 
The ethanolic extract of Clitoria ternatea has been 

shown in one mouse study to possess anti-

asthmatic effects as assessed by passive cutaneous 

anaphylaxis. In this test, there was no significant 

difference between 100, 125, and 150mg/kg 

bodyweight Clitoria ternatea and it was equally 

effective as 50mg/kg Dexamethasone in regards to 

suppression of leukocytes and Eosinophils.  

 

4.6 Interactions with Hormones 

a.Estrogen 
Components of Clitoria ternatea (aerial parts) have 

failed to induce appreciable estrogenicity in a yeast 

assay on both estrogen receptors subtypes.  

 

4.7 Nutrient-Nutrient Interactions 

a.Perment 

Perment is a brand name for 500mg of four herbs 

of Ayurveda in equal (125mg) parts; Bacopa 

monnieri, Ashwagandha, Clitoria ternatea, 

https://examine.com/supplements/piracetam/
https://examine.com/supplements/bacopa-monnieri/
https://examine.com/supplements/pyritinol/
https://examine.com/supplements/nootropic/
https://examine.com/supplements/ayurveda/
https://examine.com/supplements/bacopa-monnieri/
https://examine.com/supplements/bacopa-monnieri/
https://examine.com/supplements/ashwagandha/
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and Asparagus racemosus; touted to be synergistic 

with each other in at least one (independent) study. 

In an animal model of Chronic unpredictable 

manageable stress (which effectively induces 

anxiety and depression), the Perment ratio was 
administered at 75, 150, and 300mg/kg bodyweight 

for 21 days alongside stressors was able to negate 

stress-eating (no dose-response), was about as 

potent than Diazepam (2mg/kg) at normalizing 

neurotransmitter levels, and less potent at 

reducing anxiety. Perment appeared to be more 

catered towards anti-depressive effects than anti-

anxiety effects in this study, and no evidence was 

put forward for synergism between the molecules.  

 

4.8 Safety and Toxicity 

One study assessing oral toxicity and using doses 
up to 3000mg/kg bodyweight failed to notice any 

salient toxicological signs or deaths with this dose, 

using concentrated ethanolic extracts of the aerial 

parts (11:1) and roots (6.4:1). 

 

4.9 Anti carcinogenic activity  

Recent reports have cited that plants and its 

components could act as tumor suppressor, 

apoptotic inducer in cancer cells and the most 

commonly used herbal medicine have tumor 

suppressing activity, interfere with cell cycle 
progression, enhance immune activity and suppress 

tumor angiogenesis (Devita, 1983). Clitoria 

ternatea extracts is well correlated with other 

reports from different plant extracts on cancer 

suppressing activity or anti carcinogenic activity 

(Ramaswamy et al., 2011). The purified lectin was 

found to be potential tool for cancer studies 

(Naeem et al., 2007). 

 

4.10 Antibacterial studies 

The methanolic extracts of the leaves and root of 

Clitoria ternatea were tested for their antibacterial 
activity against different pathogenic drug resistant 

Gram-positive and Gram-negative clinical isolates 

and minimum inhibitory concentration was 

determined by agar dilution technique followed by 

estimation of zone of inhibition against the selected 

strains by disc diffusion technique and comparison 

was done with reference to the standard antibiotic 

ciprofloxacin. The leaf was found to possess 

powerful antibacterial activity against E. coli and 

V. cholera, known for causing dysentery, and S. 

aureus, causative agent of fever. The leaf extract 
showed stronger antibacterial activity than root 

extract. Both extracts were shown to be bactericidal 

in their mode of action. Quercetin may contribute 

to the activity of leaf extract. In another study, it 

was reported that crude extract from seeds of 

Clitoria ternatea showed maximum zone of 

inhibition (22±0.5 mm) against E. coli at 0.75 mg 

concentration and minimum with M. flavus of 

(14±1 mm) and the callus extract showed 

maximum zones of inhibition (16±2mm) against S. 

typhi while the lowest with E. coli and S. aureus 

(12±1 mm and 12±0.9mm) respectively. Alcoholic 

and Aqueous extracts from in vitro raised calli 

were tested for antibacterial activity by agar well 
diffusion method against Gram-negative bacteria. 

Antibacterial activity was shown against 

Salmonella spp. and Shigella dysenteriae; 

organisms causing enteric fever. In addition, the 

methanol crude extracts showed anti-bacterial 

activity against K. pneumonia and P. aeruginosa 

(Gupta et al., 2010, chauhan et. al., 2012). 

 

Recommendations 

 

The plant C. ternatea shows multi-purpose 

medicinal properties, therefore isolation and 
identification of the bioactive molecule/s is 

essential before drug designing. It is also 

desirable to study the role/pathway of 

bioactive molecules to facilitate the plant 

derivatives as modern drug. 

 

C o n c l u s i o n  

 

Major thrust by whole of the pharmaceutical 

industry is focused towards design and 

development of new plant based drugs 
through investigation of leads from 

traditional system of medicines. In the 

study of Clitoria ternatea alcoholic extracts 

of roots, leaves and flowers gives different 

pharmacological activities l i ke  

a n t i l ep r os y,  a n t i - i n fl a m m a t or y,  

a n t ih el m i n t i c ,  i m m un om od ul a t or y,  

antiasthamatic, ant idepressant, 

anticonvulsant, analgesic, antipyretic, anti -

fungal, proteolytic and antihyperlipidemic. 

Many important phytoconstituents 

responsible for  the activity were isolated.  
The scienti fic research on Clitoria ternatea 

suggests a huge biological poten tial of this 

plant. Though the reported evidences 

supports the safety and efficacy of Clitoria 

ternatea ,  but the quality of the e v i d en c e  

i s  l i m i t e d  i n  r e s p e c t  t o  i t s  b i oa c t i ve  

s e c on d a r y m et a bo l i t e s ,  bioavailability, 

pharmacokinetics and therapeutic 

importance including clinical trials, which 

are not known with sufficient details. It is 

strongly believed that detailed information 
as presented in this review might provide 

detailed evidence for  the use of this plant 

in different medicines. At the same time,  

the organic and aqueous extracts of Clitoria 

ternatea could be further exploited in the 

future as a source of useful phytochemical 

compounds for the pharmaceutical industry. 

 

 

https://examine.com/supplements/asparagus-racemosus/
https://examine.com/topics/anxiety/
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