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Antibacterial and cytotoxic activity of seeds of white hyacinth bean 

(Lablab purpureus L. sweet ‘white’) 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The wild forms of hyacinth bean (Lablab purpureus L.) 

which have originated in India or South-East Asia, and is 

introduced into Africa from Southeast Asia during the 

eighth century. It was widely distributed to many tropical 

and subtropical countries [1]. Hyacinth bean also known 

as Dolichos bean or field bean is one of the most ancient 

crops among cultivated plants. It is mainly cultivated 

either as a pure crop or mixed with finger millet, 

groundnut, castor, corn, bajra or sorghum in Asia and 

Africa. As it is considered as a multipurpose crop, it is 

grown for the pulse, vegetable, and forage. The 

traditional use of this plant includes treatment of worm, 

treatment of inflammation to the uterus, treatment of 

cholera and leucorrhoea. The flower and leaf have the 

antibacterial potentiality against Staphylococcus aureus 

[2]. Different parts of this plant also have the proof of its 

potential antioxidant, anti-diabetic, anti-inflammatory,  

analgesic,  anti-fungal,  hepatoprotective activity [3-6]. 

For determination of antibacterial activity of a substance, 

there are a number of methods available. Majority of the 

researchers use one of the following in vitro assays: disc 

diffusion, broth dilution, and agar dilution method to 

determine antibacterial activity. But the most popular 

method is disc diffusion [9] method probably due to its 

easy setup, low cost and requirements of substances are 
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relatively small. Cytotoxicity of a sample can be 

determined by ‘brine shrimp lethality’ assay [12] which 

has a good correlation with cytotoxic activity on tumors 

in the human body [13]. 

The objective of this study was to find out the 

antibacterial potentiality and cytotoxic activity of crude 

seed extracts of  Lablab purpureus L.sweet ‘white’. 

 

MATERIALS AND METHODS 

Collection of seeds 

Seeds of Lablab purpureus were purchased from the 

local seed market of Daulatpur, Khulna.  For hyacinth 

bean Lablab purpureus L. sweet ‘white’ which is also 

known as ‘white hyacinth bean’ was chosen. 

 

Preparation of sample/extract 

Seeds were washed three to four times rapidly with 

distilled water. Then seeds were dried 2 to 3 days under 

sunlight with shades. Dried seeds were powdered by 

using grinder. Fifty gm of powder sample was soaked 

into 100 ml of 50% ethanol and similarly, 50 gm of 

powder sample was soaked into 100 ml of 50% methanol. 

Contents were then kept in the water bath at 50⁰C for two 

hours. Then the contents were kept out for a while for 

cooling down. After that, the contents were filtered 

through Whatman filter paper. The filtrates obtained were 

evaporated by rotary evaporator and then air dried. The 

air-dried extract was weighted and 3.2 gm of hyacinth 

bean seed extracts were obtained from ethanolic and 2.9 

gm from methanolic extraction. The crude extracts were 

then stored in the refrigerator at 4⁰C for further 

experiment. For the antibacterial assay, sterile filter paper 

discs of 5 mm were impregnated with 500 μg and 1000 

μg of each of the test substances and dried under the 

aseptic condition to evaporate residual solvent. 

 

Antibacterial screening 

Antibacterial screening of crude extracts was tested by 

the agar disc diffusion method. Seven pathogenic 

bacterial strain including five gram- negative and two 

gram-positive bacteria were chosen for testing as they 

were maintained on nutrient agar media by streak plate 

method [10]. Standard azithromycin (30 μg/disc) were 

used as positive control and blank discs were used as 

negative control.  Nutrient agar plate was prepared by 

pouring 15 ml nutrient agar media into Perti plates 

(100mm x 15 mm). After solidification of nutrient agar 

media, the media was inoculated with bacteria, cultured 

previously on liquid broth. The colony forming unit of 

tested bacteria was ranged from 1.17 to 2.29x108 

CFU/ml. The sample discs, antibiotic discs, negative 

control discs were gently placed on to bacteria-inoculated 

nutrient agar plate. The plates were inversely kept in an 

incubator at 37⁰C for 24 hours. The antibacterial activity 

was determined by measuring the diameter of the zone of 

inhibition [11]. 

 

 Cytotoxic activity testing 

 

Bacteria 

 

Statistical analysis 

50% ethanol 50% methanol 

t-value p-value Signicanct (yes/no) t-value p-value Significant (yes/no) 

P. aureginosa 2.259 0.0646 no 4.667 0.0034 yes 

S. epidermidis 5.682 0.0013 yes 3.231 0.0179 yes 

P. vulgaris 3.157 0.0196 yes 3.475 0.0132 yes 

E. coli 4.022 0.0069 yes 3.791 0.0091 yes 

S. paratyphi - - - - - - 

V. cholerae 2.354 0.0568 no 8.726 0.0001 yes 

S. aureus 11.644 0.0002 yes 6.969 0.0004 yes 

Table 1: Result of significance test (p < 0.05) for mean of zone of inhibition at two different concentration 
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The brine shrimp lethality test was used to predict the 

presence of cytotoxic activity in the extracts [13].  For the 

experiment 5mg of each extract were dissolved in 1ml of 

seawater and one drop Tween-80 and adjusted to a final 

concentration of 5μg/μl. Then 4ml of seawater was given 

to each of the test tubes. With the help of micropipette 

specific volumes (5, 10, 20, 40, 80, 160 and 320 μl) of 

samples were transferred from the stock solution to the 

test tubes by serial dilution and adjusted to 10 ml with 

saline water to get the final concentration of 2.5, 5, 10, 20, 

40, 80, 160 μg/ml, respectively. Finally, with the help of 

a Pasteur pipette 10 live brine shrimp nauplii were taken 

into each of the test tubes [13]. Vincristine sulfate was 

used as positive control. After 24 hours the test tubes 

were inspected to count mortality and a graph of  % 

mortality and log concentration was plotted and median 

lethal concentration (LC50) were calculated by using MS 

Office 2007. Test of ethanolic and methanolic extracts 

were done in triplicates to get a reliable result. 

 

RESULTS 

Effect on antibacterial activity 

Both ethanolic and methanolic extracts of hyacinth bean 

seeds had shown activity against all tested bacteria. 1000 

μg/disc of seed extract was found to be more potent 

against bacteria as there were some significant 

differences between the zone of inhibition of the same 

extract at a different concentration as p-value was less 

than 0.05 for all the tested bacteria except Pseudomonas 

aureginosa and Vibrio cholerae for ethanolic extract 

(Table 1). Both the extracts showed significant zone of 

inhibition (p<0.05) against Staphylococcus aureus, 

Staphylococcus epidermidis, E.coli and Proteus vulgaris. 

At the concentration of 1000 μg/disc ethanolic extract of 

hyacinth bean showed the maximum zone of inhibition 

against Staphylococcus epidermidis (17.75 mm) (Figure 

1A) and for methanolic extract, it was Escherichia coli 

(17.25 mm) (Figure 1B). The results for positive control 

were ranged from 32 to 37 mm for all the tests. 

 

Effect on cytotoxic activity by brine shrimp lethality 

test 

Brine shrimp lethality tests results (Table 2) showed that 

both the extract of Lablab purpureus L. had moderate 

toxicity to brine shrimp as the LC50 values were below 

100 μg/ml and over 30 μg/ml [13]. The LC50 values 

were 34.67 μg/ml for ethanolic extract (Figure 2A) and 

45.5 μg/ml for methanolic extract (Figure 2B), 

respectively. For positive control, the LC50 value was 

0.997 μg/ml (Table: 3). 

 

DISCUSSION 

The use of plant derived drugs and search for dietary 

supplements from plants have advanced in recent years. 

Traditional healers use plants to prevent or cure 

infectious diseases. Plant is a rich of secondary 

Figure 1: Antibacterial activity of (A) ethanolic extract and (B) 

methanolic extract of Lablab purpureus L. sweet ‘white’ 

(Microorganisms vs. Zone of inhibition with standard error) 

Figure 2: Plot of log concentration of (A) ethanolic and (B) 

methanolic extract of hyacinth bean seeds vs. Percent shrimp 

mortality 
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Table 2: Effect of ethanolic and methanolic extract of 

hyacinth bean seeds on brine shrimp 

Table 2: Effect of ethanolic and methanolic extract of 

hyacinth bean seeds on brine shrimp 

metabolites, which have been found to have both in vitro 

and in vivo antimicrobial activities [14]. For their own 

protection, plants accumulate an armory of antimicrobial 

secondary metabolites where some metabolites represent 

as constitutive chemical barriers to microbial attack and 

others are inducible antimicrobials [15].  

 

The results of the present study clearly indicated that all 

the extract of seeds showed potent antibacterial activity 

against tested pathogens. Seeds of hyacinth bean have 

been traditionally used to treat cholera, diarrhea, 

poisoning by bacteria [7]. This study provides scientific 

proof of using seeds of white hyacinth bean as 

antibacterial agents. The ethanolic extracts showed the 

maximum zone of inhibition against both the gram-

positive bacteria Staphylococcus epidermidis and 

Staphylococcus aureus. The diameter of the zone of 

inhibition found against these two microorganisms can be 

evaluated as the extract showed susceptible result against 

the growth of these two microorganisms. According to 

the result, we found it can be told that the extract has 

potential antibacterial activity against all tested 

microorganisms [16].  As it showed a good zone of 

inhibition against gram-negative bacteria, the possible 

causes of excellent potentiality showed against gram-

positive bacteria due to the presence of outer membrane 

of gram-negative bacteria which act as a barrier against 

numerous antibiotic molecules and the enzymes of the 

periplasmic spaces which have the ability to break down 

foreign molecules [17].  

On the other hand methanolic extract showed the 

maximum zone of inhibition against gram-negative 

bacteria Escherichia coli and Pseudomonas aeruginosa. 

The diameter of the zone of inhibition found against these 

two microorganisms can be evaluated as the extract 

showed susceptible result against the growth of these two 

microorganisms [16]. The extract also showed good zone 

of inhibition (p<0.05) against other tested microbes 

including gram-positive bacteria. The variation of the 

result may be due to the potentiality to extract out 

molecules by ethanol and methanol, respectively. 

Analyzing the result of the antibacterial activity of 

ethanolic and methanolic extracts of seeds of white 

hyacinth bean is a clear indication of the potentiality of 

bean seeds as an antibacterial agent. The seeds can be 

used to treat disease like the skin infection and the 

infection after replacement surgery which are caused by 

S. aureus [18, 19] as there was a significant zone of 

inhibition against that bacteria. The disease like 

septicemia and meningitis caused by Pseudomonas 

aeruginosa [20] can also be treated by using hyacinth 

bean seeds as extracts of seeds showed a significant zone 

of inhibition (p < 0.05)  against Pseudomonas aeruginosa. 

The seeds can be a potential agent for treating catheter 

infection caused by Staphylococcus epidermidis [21]. 

Thus this study suggests isolation of active ingredients 

from seeds of hyacinth bean to develop potential 

antibacterial agents. 

Another part of this research was to find out the potential 

cytotoxic activity of seeds of white hyacinth bean. The  

brine shrimp lethality bioassay is normally conducted to 

draw inferences on the safety of the plant extracts and to 

further depict trends of their biological activities and 

considered as a useful tool for the preliminary assessment 

toxicity [21]. The dried seeds extracts showed 

cytotoxicity at such a level that it could be termed as 

moderate cytotoxicity compare to positive control [13].  

The inhibitory effect  of the extracts might be due to the 

presence of toxic compounds in the active fraction that 

possess ovicidal properties. The toxicity may be due to 

the presence of cyanogenic glucosides present in the 

dried seeds [7].  Considerable interest arose regarding the 

use of a synthetic cyanogenic glucoside as an alternative 

anticancer compound [8], so the in vitro cytotoxic effect 

showed by hyacinth bean seed extract can be an initial 

indicator of in vivo antitumor and anticancer activity. 

Cytotoxic effect can be occurred due to other active 

compounds because a wide range of phytochemicals have 

capability to exhibit nonspecific cytotoxicity. There is 

correlation between cytotoxicity and activity against the 

brine shrimp nauplii using plant extracts [23], therefore 

isolation of active compounds and further cell line assay 

is required to eliminate cytotoxic compounds and to 

develop potential anticancer agent. The findings of this 
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study also support the previous study which was done to 

find out the potential cytotoxic activity of two hyacinth 

bean seeds which were Lablab purpureus L. sweet purple 

and white and they found the white one as more potent 

[24]. Again pod of white hyacinth bean has potent 

cytotoxic activity [24]. So, it is suggested that effective 

anticancer agent can be developed by combining pods 

and seeds together.  

Here in vitro studies provide scientific footing to enhance 

confidence in the traditional claims of L.purpureus seeds. 

The antibacterial screening in this study supports 

traditional medicinal practices of this plant. Another part 

of this study was to investigate cytotoxic potentialities of 

seeds of white hyacinth bean. The result obtained 

suggests that it has potent cytotoxic activity. The 

antibacterial and cytotoxic activity of hyacinth bean seed 

extracts suggests further isolation of active ingredients 

through bioassays. In-vivo trials would help to sort out 

active compounds of the seed as pharmaceutical and 

therapeutic agents. 
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