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ABSTRACT 

The crude methanol extract of leaves, seeds and stem-bark of Clitoria ternatea demonstrated a 

significant cytotoxic activity in a brine shrimp lethality bioassay test. The LC50 values of the crude 

methanol extract of leaves, seeds and stem-bark were found to be 25.82, 110.92, 179.89 jlgmlml 

respectively Among them crude methanol extract of leaves (25.82 jlgmlml) and methanol fraction 

of leaves (22.28 jlgmlml) showed a very promising cytotoxic activity Further studies have been 

suggested to discover a novel bioactive compound from methanol fraction of leaves of Clitoria 

ternatea. 

(Bangladesh J Physiol Pharmacol 2006; 22(1/2) : 18-21) 

INTRODUCTION 

Clitoria ternatea (Family- Liguminoceae, previously 

known as Papillioneceae), a perennial twining herb, 

stems terete, more or less pubscent. Leaves 

imperipinnate, petioles 2-2.5 cm long; stipules 4 mm 

long, linear, acute. Leaflets 5-7, subcoriaceous, 2.5-5 

by 2-3.2 cm, elliptic-oblong, obtuse or caute; stipules 

filiform. Flowers -axillary, solitary, standard bright or 

blue or sometimes white, with an orange centre, seed-

6-10, yellowish brown, smooth. Two types- white variety 

and blue flowered variety; widely distributed throughout 

Bangladesh, used as ornamental plant 1. Since the 

plant is reputed for its folkloric uses in various diseases 

2, it draws our attention for its pharmacological 

screening. 

For pharmacological screening, we have applied 

the brine shrimp lethality bioassay method which is 

recently developed a rapid general bioassay technique 

for the natural products, this method indicates 

cytotoxicity as well as a wide range of pharmacological 
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activities e. g. anticancer, antiviral and pesticidal etc 

3.4. I n  this technique, in vitro lethality in a simple 

zoological organism (brine shrimp nauplii) is used as 

a convenient monitor for screening and fractionation 

in the discovery of novel even new bioactive natural 

products. 

Clitoria ternatea is a very bioactive plant and 

used in various diseases as folklore medicine 5. 

R e cent study s h o w e d  t h a t  it h a s  a n x i o l y t i c, 

antidepressant, anticonvulsant and antistress activity 

6. Another study showed that root of Clitoria ternatea 

has anti-inflammatory, analgesic and antipyretic 

properties 7. No study on cytotoxic activity has been 

reported. 

Many bioactive compounds have been isolated from 

different parts of Clitoria ternatea. Recent study showed 

that malonylated flavonol glycosides were isolated from 

the petals of Clitoria ternate 8. Another study demonstrated 

that new anthocyanins, ternatins C1-C5 and 03 and 

preternatins A3 and C4 were isolated from the young 

Clitoria ternatea flowers 9. It was also reported that five 

new anthocyanins, ternatins A3, B3, B2 and 02 isolated 

from Clitoria ternatia 10. 

The deficiencies of the presently available anti­

cancer drugs together with the scientific interest and 
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economical consideration, have drawn our attention 

to the time immemorial plant materials have been used 

by mankind for treatment of various diseases. In the 

last two centuries therapeutic agents have been 

extracted out of plant sources and many drugs have 

been found there way into Doctor's prescription all over 

the world 11. 

Traditional indigenous plants those are used to their 

cytotoxic, antibacterial, antifungal, antiviral and anti­

diabetic properties. Bangladesh is good repository of 

natural vegetative and medicinal plants and people have 

used them for various types of diseases. The use of 

drugs obtained from the medicinal plants has increase 

not only in developed world but also in our country in 

recent time. 

Scientific development in the research field of 

indigenous medicinal plants in a significant aspect to 

have safer anti-cancer principles through their 

identification, isolation, characterization and biological 

testing. In the field of cancer chemotherapy there are 

many drugs are available in the world 12. But due to 

their potential side effects, clinical toxicities, adverse 

effect 13-14 and rapid development of resisrance15,16.17, 

then need to discover of a new novel, safe, most effective 

drugs. 

MATERIALS AND METHODS 

Collection of plant materials: The leaves, seeds 

and stem-bark of Clitoria ternatea, an ornamental 

plant, were collected from a family garden of a house 

of S i r ajgonj a n d  the p l a n t  w a s  t a x o nomically  

identified by Department of Botany, University of  

Dhaka. 

Extraction, fractionation and pri mary 

pharmacological screening: About 3x500 gm air dried 

and powered leaves, seeds and stem-bark, each of 

which were extracted with 1 litre of methanol and filtered 

off. The 3 filtrates (10 gm each) were evaporated to 

dryness in vacuo 17. Because of it was bioactivity-guided 

investigation; our main aim to identify which crude extract 

was bioactive, before going to fractionation of the crude 

extract. In this regard, the cytotoxic activity (described 

below) of 3 (three) crude extract were done by using brine 

shrimp lethality bioassay method. From this, we found 

methanol crude extract of leaves demonstrated a 

significant cytotoxic activity. So it draws our attention to do 

the sequential partition fraction of methanol crude extract 

of leaves in this regard. The sequential partition fraction 

of methanol crude extract of leaves were then made by 
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using different solvent systems (n-hexane, di­

chloromethane, methanol) in a simple column 

chromatography packed with silica gel (column grade) 

and first extracted with n-hexane (3x100), then di­

chloromethane (3x1 00) and finally with methanol (3x1 00). 

All 3 (three) fractions of leaves were then evaporated to 

dryness under vacuo to get the n-hexane, di­

chloromethane, methanol fractions respectively. These 

3 fractions were then employed in the brine shrimp 

lethality bioassay. 

Ph ar mac ological scre e nin g: Brine shr imp 

lethality bioassay method was applied for 

pharmacological screening. The eggs of brine shrimp, 

Artemia salina leaches were collected from pet shop 

at Katabon market, Dhaka and used as the test 

organism. The eggs were taken in a conical flask and 

seawater (prepared by dissolving 38 gm of NaCI in 

one litre of distilled water) was added to it. Two days 

were allowed to hatch the shrimp and to be matured 

as nauplii. 

Measured amount of each sample (the methanol 

crude extract of seeds, leaves and stem-bark and 3 

fractions of leaves) were dissolved in specific volume 

of DMSO (di-methyl sulfoxide) to obtained the desired 

concentration of prepared solution as 2000 Jigm/30ml. 

Then a series of solutions of lower concentrations were 

prepared from this solution by serial dilution with DMSO. 

Thus the concentrations of the solutions were obtained 

as 2000Jigm/30ml, 1000Jigm/30JiI, 500Jigm/30JiI, 

250Jigm/30JiI, 125Jigm/30JiI, 62.5Jigm/30JiI, 

31.25JigmIJiI, 15.63Jigm/30JiI, 7.81Jigm/30JiI and 

3.90Jigm/30JiI. From each of these solutions (30JiI) 

were added to pre-marked glass vials containing 5 ml 

of seawater and 20 shrimp nauplii. So the final 

concentration of samples in the vials was 400Jigm/ml, 

200Jigm/ml, 100Jigm/ml, 50Jigm/ml, 25Jigm/ml, 

12.5Jigm/ml, 6.25Jigm/ml, 3. 125Jigm/ml respectively. 

For each concentration, one test tube containing the 

same volume of DMSO plus seawater and brine shrimp 

nauplii was used as control group. After 24 hours, the 

test tubes were observed with a magnifying glass and 

number of survived nauplii in each test tube was 

counted. From this data, the percent (%) of the lethalityl 

mortality of brine shrimp nauplii was calculated for 

each concentration. 

RESULTS 

The results of the brine shrimp lethality bioassay is 

shown in Table-I & Table-II 
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Table-I 

Brine shrimp lethality bioassay of methanol crude extract of leaves, seeds and stem-bark of Clitoria ternatea-

Test solution Concentration Jigm/ml Log C % Mortality LCso Jigm/ml 

Methanol crude 3.125 0.495 16.66 
extract of leaves 6.25 0.7956 30 

12.5 1.095 37 
25 1.398 48.33 
50 1.699 66.33 25.82 

100 2 81.66 
200 2.301 95 
400 2.602 100 

Methanol crude 3.125 0.495 0 
extract of seeds 6.25 0.7956 10 

12.5 1.095 18.33 
25 1.398 23.33 110.92 
50 1.699 38.33 

100 2 48.33 
200 2.301 61.66 

400 2.602 76.66 

Methanol crude 3.125 0.495 0 
extract of stem-bark 6.25 0.7956 6 

12.5 1.095 12.66 
25 1.398 25 
50 1.699 35 179.89 

100 2 41.66 
200 2.301 53.33 
400 2.602 61.66 

Table-II 

Brine shrimp lethality bioassay of 03 fractions leaves-

Test solution Concentration Jigm/ml Log C % Mortality LC5Q fJgm/ml 

Hexane fraction of leaves 3.125 0.495 5 

6.25 0.7956 11.66 
12.5 1.095 21.66 

25 1.398 30 

50 1.699 40 115.24 

100 2 48.33 
200 2.301 66.66 
400 2.602 78.33 

Oi-chloromethane fraction of leaves 
3.125 0.495 10 
6.25 0.7956 18.33 
12.5 1.095 26.66 

25 1.398 41.66 31.55 

50 1.699 58.33 
100 2 80 
200 2.301 91.66 

Methanol fraction of leaves 400 2.602 100 
3.125 0.495 10 
6.25 0.7956 18.33 
12.5 1.095 33.33 

25 1.398 51.66 
50 1.699 80 22.28 

100 2 90 

200 2.301 100 

400 2.602 100 
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DISCUSSION 

In this cytotoxic activity study, different mortality rate 

of the nauplii was observed in all experimental groups 
where as at same time control group of nauplii remained 
unchanged (no lethality/mortality). This indicated that the 
methanol crude extract of leaves and 3 fractions (n­
hexane, di-chloromethane, methanol) obtained from it, 
have demonstrated a promising cytotoxic activity. Each of 
the test samples showed different mortality rates at the 
different concentration. The rate of mortality of nauplii 
was found to be increased in concentration of each of 
the samples. A plot of log of test samples concentration 
versus percentage of mortality on the graph paper 
showed an approximate linear correlation between 
them18. From this graph, the LCso of methanol crude 
extract of leaves, seeds, stem-bark and 3 fractions of 
leaves were 25.82, 110.92, 179.89, 115.24, 31.55. 22.28 
jJgm/ml respectively. However, Methanol fraction of leaves 
was found to have more potent with minimum LCso 
(22.28 jJgm/ml) then the other extracts/fractions. 
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