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ABSTRACT 

The antimicrobial activity of different solvent extracts (hydro 
alcoholic extracts of methanol) of different parts of Lagenaria 
siceraria (Molina) Standl was evaluated for its antimicrobial 
potential.  The in vitro antimicrobial activity was evaluated by agar 
well diffusion method. Extraction was done by individual cold 
percolation method. The antimicrobial activity was tested against five 
Gram positive bacteria, five Gram negative bacteria and four fungi.  
The MIC and MBC was also determined, including five antibiotics. 
All the parts possessed antimicrobial activity but to a different level.  
The extracts showed better antifungal activity than antibacterial 
activity and Gram negative bacteria were more susceptible than 
Gram positive bacteria. The peel showed lowest MIC and MBC 
values indicating the therapeutic value of agro waste material. 

Keywords: Lagenaria siceraria, hydro alcoholic extracts, agro 
waste, antimicrobial activity. 

INTRODUCTION 

Medicinal plants have been age long 
remedies for human diseases because they 
contain components of therapeutic value. 
Plants remain the most common source of 
antimicrobial agents. Their usage as 
traditional health remedies is most popular 
for 80% of the world population even today.  
Plants synthesize chemicals as parts of their 
defense against many diseases including 
malaria, epilepsy, infantile convulsion, 
diarrhea, and dysentery, fungal and bacterial 
infections1.  Plants produce a diverse range 
of bioactive molecules making them a rich 

source of different types of medicines. Over 
50% of all modern clinical drugs are of 
natural product origin and natural products 
play an important role in drug development 
programs in pharmaceutics. Herbal drugs 
have gained importance in recent years 
because of their efficacy and cost 
effectiveness. 

Nowadays multiple drug resistance 
has developed due to the indiscriminate use 
of commercial antimicrobial drugs 
commonly used in the treatment of 
infectious diseases. In addition to this, 
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problems are sometimes associated with 
adverse effects on the host including 
hypersensitivity, immune-suppression and 
allergic reaction; this situation forced 
scientists to search for new antimicrobial 
substances. There is a constant need for new 
and effective therapeutic agents. 
Antimicrobials with plant origin have 
enormous therapeutic potential. They are 
effective in the treatment of infectious 
diseases while simultaneously mitigating 
many of side effects that are often associated 
with synthetic antimicrobials. Synthetic 
antimicrobial drugs are widely used, but 
they are sometimes causing adverse drug 
effects and are also responsible for some 
toxic effects2. Therefore, researchers are 
increasingly turning their attention to folk 
medicine, looking for new leads to develop 
better drugs against microbial infections. 
Herbal medicines are considered as time 
tested and are relatively safe for both human 
use and environment friendly3. They are also 
cheap, easily available and affordable.  
There has been considerable interest in the 
use of plant extracts as multi-drug complex 
as an alternative method to control 
pathogenic microorganisms4,5. There are 
many reports that different plant parts such 
as bark, leaves, peel, seed, and stem may 
potentially possess antimicrobial property6-9.  

Nowadays, food industries need new 
food ingredients obtained from natural 
sources, to develop novel functional foods 
or nutraceuticals. Fruits and vegetables apart 
from being good sources of vitamins, 
minerals, fiber are also rich source of 
secondary metabolites.  Generally, fruits and 
vegetable peels are thrown away into the 
environment which only leads to 
environment pollution. If such waste 
materials is reused by converting them into 
some value added applications like biofuels, 
source of antioxidants/antimicrobics, it will 
be very fruitful. 
 

Considering the above, different 
parts of Lagenaria siceraria (Molina) Standl 
a common vegetable consumed in India was 
selected to evaluate its antimicrobial 
potency.  Lagenaria siceraria (Molina) 
Standl belongs to the family Cucurbitaceae. 
The fruits are widely used in Ayurveda and 
other folk medicines traditionally used for 
its cardioprotective, cardiotonic, general 
tonic, diuretic, aphrodisiac, antidote to 
certain poisons, scorpion strings, alternative 
purgative, scorpion strings, and cooling 
effects. It cures pain, ulcers and fever and 
used for pectoral cough, asthma and other 
bronchial disorders especially syrup 
prepared from the tender fruits10.  Some of 
the reported activities are antihepatoxic 
activity11, hypolipidemic and anti-
hyperlipidemic effects12, diuretic activity13, 
cardioprotective activity14 and antioxidant 
activity15.  
 
MATERIAL AND METHODS 

Collection of the plant material 
The fruits and aerial part (Leaf and 

stem) of L. siceraria (Fig. 1) 
(SU/BIO/516/Thakrar) was collected in 
September, 2011 from Rajkot, Gujarat, India 
and identified by comparison with 
specimens available at the Herbarium of the 
Department of Biosciences, Saurashtra 
University, Rajkot, Gujarat, India. The 
aerial parts and fruits were separated, 
washed thoroughly with tap water.  The 
peels of the fruits were gently separated and 
peel, pulp and aerial parts were shade dried, 
homogenized to fine powder and stored in 
air tight bottles. 
 
Extraction 

Cold percolation extraction method 
The dried powder of different parts 

was extracted individually by cold 
percolation method16. The solvents used 
were 100% methanol, 75% methanol 50% 
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methanol, 25% methanol and water 
(aqueous). Ten grams of dried powder was 
taken in 100 ml of hexane in a conical flask, 
plugged with cotton wool and then kept on a 
rotary shaker at 120 rpm for 24 h. After 24 
h, the extract was filtered with eight layers 
of muslin cloth; centrifuged at 5000 rpm for 
10 min. Supernatant was collected and the 
solvent was evaporated. The residue was 
then added to 100 ml of solvent (100% 
methanol, 75% methanol, 50% methanol, 
25% methanol and aqueous) in a conical 
flask, plugged with cotton wool and then 
kept on a rotary shaker at 120 rpm for 24 h. 
After 24 h, the extract was filtered with 
eight layers of muslin cloth; centrifuged at 
5000 rpm for 10 min, the supernatant was 
collected and the solvents were evaporated 
using rotary vacuum evaporator (Equitron, 
India) to dryness. The extract was stored at 
4ºC in air tight bottles. The residues were 
weighed to obtain the extraction yield. 
 
Antimicrobial activity 

Microorganisms tested 
Studied microorganisms were 

obtained from National Chemical 
Laboratory (NCL), Pune, India. The 
microorganisms were maintained at 4°C. 
The Gram positive bacteria studied were 
Corynebacterium rubrum ATCC14898 
(CR), Staphylococcus albus NCIM 2178 
(SAL), Staphylococcus aureus ATCC29737 
(SA), Listeria monocytogenes ATCC19112 
(LM), Micrococcus flavus ATCC10240 
(MF), Gram negative bacteria were 
Salmonella typhimurium ATCC23564 (ST), 
Escherichia coli NCIM2931 (EC), Proteus 
mirabilis NCIM2241 (PM), Citrobacter 
frundii NCIM2489 (CF), Enterobacter 
aerogenes ATCC13048 (EA),  and Fungi 
were Candida epicola NCIM3367 (CE), 
Candida albicans ATCC2091 (CA), 
Candida glabrata NCIM3448 (CG), 
Cryptococcus neoformans NCIM3542 (CN). 
The organisms were maintained on nutrient 

agar and MGYP medium (Hi Media, India) 
for bacteria and fungi respectively, at 4°C 
and sub-cultured before use. The 
microorganisms studied are clinically 
important ones causing several infections. 
 
Antibiotics used in this study 

The antibiotics ampicillin 
(AMP10μg/disc), chloramphenicol (C30μg/disc), 
tetracyclin (T30μg/disc) and Ceftazidime were 
purchased from Hi-Media Laboratory Pvt. 
Ltd., (Mumbai, India). Chloramphenicol and 
Ceftazidime were used for MIC and MBC. 
 
Preparation of bacterial inocula 

The inocula of the test organisms 
were prepared using the colony suspension 
method17. Colonies picked from 24 h old 
cultures grown on nutrient agar were used to 
make suspension of the test organisms in 
saline solution to give an optical density of 
approximately 0.1 at 600nm. The 
suspension was then diluted 1:100 by 
transfer of 0.1 ml of the bacterial suspension 
to 9.9 ml of sterile nutrient broth before use 
to yield 6×105 CFU ml-1. 

 
Agar well diffusion method 

In vitro antimicrobial activity of the 
different solvent extracts was studied 
against pathogenic microbial strains by the 
agar well diffusion method18. Muller Hinton 
No. 2 / Sabouraud dextrose agar (Hi-media) 
was used for the antibacterial and antifungal 
susceptibility test respectively. The different 
solvent extracts were diluted in 100% 
DMSO at the concentration of 20 mg ml-1. 
The antimicrobial activity of crude extracts 
was studied against 15 microorganisms. The 
Muller Hinton agar / Sabouraud dextrose 
agar was melted and cooled to 48-50°C and 
a standardized inoculum (1.5 × 108 CFU ml-

1, 0.5 McFarland) was then added 
aseptically to the molten agar and poured 
into sterile Petri dishes to give a solid plate. 
Wells were prepared in the seeded agar 
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plates. The test compound (100 µl) was 
introduced in the well (8.5 mm). The plates 
of bacteria and fungi were incubated over 
night at 37°C and 28°C for 24 h and 48 h 
respectively. DMSO was used as negative 
control. The microbial growth was 
determined by measuring the diameter of the 
zone of inhibition and the mean values are 
presented with ± S.E.M. 
 
Preparation of the extracts and/or antibiotic 
for MIC and MBC study 

Two-fold serial dilutions using 100% 
DMSO were carried out from the 1250 μg 
ml-1 stock plant extract to make 6 test 
concentrations ranging from 39 to 1250 μg 
ml-1 for each solvent extracts. Two-fold 
dilutions of chloramphenicol and 
Ceftazidime (1 to 32 µg ml-1) were used as a 
positive control. 
 
Determination of Minimum Inhibitory 
Concentration (MIC) 

The MICs were determined only for 
the test organism that had shown > 15 mm 
zone of inhibition to the crude extracts. 
Micro broth dilution method, with sterile 
flat bottom 96 well micro test plates 
(Tarsons Products Pvt. Ltd.), was performed 
to evaluate MIC of the plant extracts19. A 
150 µl volume of Muller-Hinton broth was 
introduced into all the 96 wells and 20 µl of 
the varying concentrations of the extract 
were added in decreasing order along with 
30 µl of the test organism suspension. A 
final volume of 200 μl was achieved in each 
well (150 μl Muller-Hinton broth, 30 µl of 
the test organism suspension, and 20 μl 
plant extract/antibiotic). Three control wells 
were maintained for each test batch. The 
positive control (antibiotic, Muller-Hinton 
broth and test organism) and sterility control 
(Muller-Hinton broth and DMSO) and 
organism control (Muller-Hinton broth, test 
organism and DMSO). Plates were then 
incubated at 37°C for 24 h overnight. 

Experiments were performed in duplicate. 
After incubation, 40 µl of 2-(4-Iodo 
phenyl)-3-(4-nitro phenyl)5-
phenyltetrazolium chloride (I.N.T.) 
(Himedia, India) solution (0.2 mg ml-1) 
dissolved in sterile distilled water was added 
to each well. The plates were incubated for a 
further 30 min, and estimated visually for 
any change in color in to pink indicating 
reduction of the dye due to bacterial growth. 
The highest dilution (lowest concentration) 
that remained clear corresponded to the 
MIC. 
 
Minimum Bactericidal Concentration 
(MBC) 

The MBC was determined by 
samples from all wells showing no growth 
as well as sample from the lowest 
concentration showing growth in the MIC 
assay, were subculture on freshly prepared 
nutrient agar. Plates were incubated for 24h 
at 37°C. The highest dilution that yielded no 
single bacterial colony on a solid medium 
was taken as MBC20. 
 
Statistical analysis 

All experiments were repeated at 
least three times. Results are reported as 
Mean ± S.E.M. (Standard Error of Mean). 
 
RESULTS AND DISCUSSION 

Extractive yield  
Traditionally, water is used for 

extraction but since many secondary 
metabolites are not fully extracted in water, 
organic solvents are used.  However, it was 
thought of interest to use pure water, pure 
methanol and hydro alcoholic extracts.  
Hence, in the present study 100% methanol, 
75% methanol, 50% methanol, 25% 
methanol and aqueous extracts were made.  

The extractive yield varied among 
different parts and among the different 
hydro alcoholic solvents used (Fig. 2). In all 
the parts, 25% methanol extract showed 
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highest extractive yield while hexane 
showed minimum extractive yield than the 
other hydro alcoholic solvent extracts. In 
hexane extracts, it can be ranked from high 
to low in the following order peel (1.305) > 
aerial part (0.83) > pulp (0.755). In 100% 
methanol extracts, it can be ranked from 
high to low in the following order pulp 
(21.55) > peel (16.82) > aerial part (5.51). In 
75% methanol extracts, it can be ranked 
from high to low in the following order pulp 
(34.75) > peel (22.16) > aerial part (12.26). 
In 50% methanol extracts, it can be ranked 
from high to low in the following order pulp 
(35.56) > peel (22.15) > aerial part (16.59). 
In 25% methanol extracts, it can be ranked 
from high to low in the following order pulp 
(38.97) > peel (24.46) > aerial part (16.49). 
In aqueous extracts, it can be ranked from 
high to low in the following order pulp 
(37.36) > peel (22.48) > aerial part (16.38). 
Among all the parts, pulp showed better 
extractive yield than other parts (Fig. 2c).  
The extraction yield depends on type of 
solvents, time and temperature of extraction, 
as well as the chemical nature of the sample. 
Under the same time and temperature 
conditions, the solvent used and the 
chemical property of sample are the two 
most important factors21. 

Antimicrobial screening 
The use of medicinal plants play a 

vital role in covering the basic health needs 
and also offer a new source of antibacterial 
and antifungal agents with significant 
activity against pathogenic microorganisms. 
Antimicrobial activity of different parts 
(aerial part, peel and pulp) of L. siceraria 
was evaluated against five Gram positive 
bacteria, five Gram negative bacteria and 
four fungi. The antimicrobial activity was 
determined by measuring the zone of 
inhibition. All the extracts showed different 
level of antimicrobial activity against the 
selected bacteria and fungi. 
 The antimicrobial activity of 

different solvent extracts of aerial part of L. 
siceraria is shown in Fig. 3. The 
antibacterial activity of aerial part against 
Gram positive bacteria is shown in Fig. 3a. 
All the extracts showed activity against M. 
flavus and L. monocytogens except hexane 
and water extract respectively. The highest 
activity was in 75% methanol extract 
followed by 100% methanol extract against 
M. flavus. The antibacterial activity of aerial 
part against Gram negative bacteria is shown 
in Fig. 2b. All the extracts showed activity 
against tested Gram negative bacteria; 75% 
methanol extract showed highest activity 
against P. mirabilis. The antifungal activity 
of aerial part against four fungi is shown in 
Fig. 3c. All the extracts showed activity 
against all the fungi except hexane extract 
against C. epicola. All the extracts of aerial 
part inhibited 63.33% Gram positive 
bacteria, 93.33% Gram negative bacteria 
and 95.83% fungi. 

The antimicrobial activity of 
different solvent extracts of peel of L. 
siceraria is shown in Fig. 4. The 
antibacterial activity of peel against Gram 
positive bacteria is shown in Fig. 4a. The 
hexane extract showed activity against all 
the Gram positive bacteria and highest was 
against M. flavus. S. albus was more 
resistant towards all the extracts.  The 
antibacterial activity of peel against Gram 
negative bacteria is shown in Fig. 4b. All the 
extracts showed activity against E. coli and 
E. aerogens. Aqueous extract showed 
highest activity against S. typhimurium. The 
antifungal activity of peel against four fungi 
is shown in Fig. 4c. All the extracts showed 
activity against all the fungi. All the extracts 
of peel inhibited 33.33% Gram positive 
bacteria, 86.66% Gram negative bacteria 
and 100% fungi. 

The antimicrobial activity of 
different solvent extracts of pulp of L. 
siceraria is shown in Fig. 5. The 
antibacterial activity of pulp against Gram 
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positive bacteria is shown in Fig. 5a. All the 
extracts showed activity against M. flavus 
and S. albus. The highest activity was in 
aqueous extract against S. aureus followed 
by M. flavus. The antibacterial activity of 
pulp against gram negative bacteria is shown 
in Fig. 5b. All the extracts showed activity 
against C. freundii, E. aerogens and E. coli. 
Hexane extract showed highest activity 
against S. typhimurium. The antifungal 
activity of pulp against four fungi is shown 
in Fig. 5c. All the extracts showed activity 
against all fungi except hexane extract 
against C. epicola. All the extracts of pulp 
inhibited 63.33% Gram positive bacteria, 
73.33% inhibition against Gram negative 
bacteria and 95.83% inhibition against 
fungi. 

All the 18 extracts were compared 
with 5 standard antibiotics. These antibiotics 
were tested against 14 medically important 
microbial strains, the results of which are 
presented in Table 1. The antimicrobial 
activity of some of the solvent extracts was 
comparable with that of standard antibiotics. 
From the above results it can be concluded, 
that M. flavus was the most susceptible 
Gram positive bacteria. Amongst the Gram 
negative bacteria, E. aerogenes and E. coli 
were the susceptible strain.  All the fungal 
strains tested were susceptible.  

In the present work, all the extracts 
showed better antifungal activity than 
antibacterial activity. Similar reports are 
reported by other workers22. Amongst the 
Gram positive and negative bacterial strains 
screened, Gram negative bacteria were more 
susceptible than Gram positive bacteria. 
Similar results are also reported in Citrus 
bergamia peel23, Woodfordia fruticosa 
flower16 leaves of Gymnema sylvestre and 
Eclipta prostate24. This is in contrast to the 
general belief that Gram positive bacteria 
are more susceptible to herbal drugs than 
Gram negative bacteria25-29. 

In recent years, several diseases and 

microbial infections such as respiratory 
infections, bacterial meningitis, sexually 
transmitted as well as hospital acquired 
infections, particularly those caused by the 
members of the family Enterobacteriaceae 
have shown considerable resistance to a 
number of antimicrobial agents, such as 
penicillin, ampicillin, and flouroquinolones 
among many others30,31. Therefore, there is 
always a dire need to search for agents 
preferably natural agents that are able to 
curb at least some of the infection causing 
microorganisms. The results of the present 
study showed promising results towards 
Gram negative bacteria and fungi.  

Minimum Inhibitory Concentration (MIC) 
and Minimum Bactericidal Concentration 
(MBC) 

The minimum inhibitory 
concentration (MIC) is defined as the lowest 
concentration of the antimicrobial agent that 
will inhibit the visible growth of a 
microorganism after overnight incubation. 
The minimum bactericidal concentration 
(MBC) is interpreted as the lowest 
concentration that can completely remove 
the microorganisms. The MIC and MBC of 
different solvent extracts of different parts of 
L. siceraria and standard antibiotics are 
shown in Tables 2-4. Inhibitory effects of 
bacterial growth by the extracts from 
different parts were in the range from <312 
to > 1250 µg ml-1 expressed as MIC values 
and in the range from 1250 to >1250 µg ml-1 

expressed as MBC values. Inhibitory effects 
of bacterial growth by the standard 
antibiotics were in the range from 2 to > 32 
µg ml-1 expressed as MIC values and in the 
range from 8 to >32 µg ml-1 expressed as 
MBC values. 

The Minimum Inhibitory 
Concentration (MIC) and Minimum 
Bactericidal Concentration (MBC) of 
different solvent extracts of aerial part of L. 
siceraria and standard antibiotics are shown 
in Table 2.  100% methanol showed least 
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MIC and MBC values i.e.  625 µg ml-1 and 
>1250 µg ml-1 respectively against M. 
flavus. However 100% methanol showed 
MIC and MBC values 1250 µg ml-1 and 
>1250 µg ml-1 respectively against S. 
typhimurium. The Minimum Inhibitory 
Concentration (MIC) and Minimum 
Bactericidal Concentration (MBC) of 
different solvent extracts of L. siceraria peel 
and standard antibiotics are shown in Table 
3.  Hexane extract showed least MIC and 
MBC values i.e. 312 µg ml-1 and 1250 µg 
ml-1 respectively against M. flavus. 75% 
methanol and 50% methanol showed similar 
MIC and MBC values against S. aureus. 
However all the extracts showed MIC and 
MBC values >1250 µg ml-1 against S. 
typhimurium. The Minimum Inhibitory 
Concentration (MIC) and Minimum 
Bactericidal Concentration (MBC) of 
different solvent extracts of L. siceraria pulp 
and standard antibiotics are shown in Table 
4.  25% methanol showed MIC and MBC 
values were 625 µg ml-1 and >1250 µg ml-1 

respectively against M. flavus. However all 
the extracts showed MIC and MBC values 
>1250 µg ml-1 against S. typhimurium P. 
mirabilis and S. aureus.  
  The present study showed that 
different parts of L. siceraria extracts 
possessed in vitro antimicrobial property 
against infectious diseases caused by 
microorganisms. The peel, an agro waste 
which is normally thrown away possesses 
antimicrobial property, which is noteworthy. 
However, it is necessary to carry out a 
bioassay guided fractionation of the extract 
in a bid to isolate and identify the 
compounds responsible for the antimicrobial 
activity.  
 
CONCLUSIONS 

The different solvent extracts 
showed better antifungal activity than 
antibacterial activity. Gram negative 
bacteria were more susceptible towards all 

the extracts than Gram positive bacteria. M. 
flavus was the most susceptible Gram 
positive bacteria while C. fruendi, E. 
aerogenes and E. coli were most susceptible 
Gram negative bacteria. All the tested fungi 
were susceptible to all the extracts. The 
lowest MIC and MBC values were observed 
in hexane extracts of peel i.e. 312 and 1250 
µg/ml. The results of this study may be 
useful as potential bio-control agents and 
afford efficient and safe antimicrobials 
which will certainly contribute to the 
ongoing search for new antimicrobial agents 
to fight against infectious diseases caused by 
antibiotic resistant strains. 
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Table 1. Antimicrobial activity using standard antibiotics 
 

Antibiotic 
name 

Conc. 
Gram positive Gram negative Fungi 

LM SA MF SA CR ST PM EC EA CF CE CA CG CN 

Ampicilin 10 µg 0 0 0 23 25 0 9 0 0 0 ND ND ND ND 

Tetracycline 30 µg 0 21 0 22 0 21 20 16 25 20 ND ND ND ND 

Chloramphenicol 30 µg 0 26 0 18 15 28 0 19 23 ND ND ND ND ND 

Nystatin 
100 

units 
ND ND ND ND ND ND ND ND ND ND 22 18 18 22 

Amphotericin 
100 

units 
ND ND ND ND ND ND ND ND ND ND 16 10 10 11 

ND = Not done 
SA: Staphylococcus aureus, SAL: Staphylococcus albus, CR: Corynebacterium rubrum, LM: 
Listeria monocytogenes,MF: Micrococcus flavus, ST: Salmonella  typhimurium, EA: 
Enterobacter aerogenes, CR: Citrobacter frundii, EC: Escherichia coli, PM: Proteus mirabilis, 
CE: Candida epicola, CA: Candida s albicans, CN: Cryptococcus neoformans, CG: Candida s 
glabrata. 
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Table 2. MIC (Minimum Inhibitory Concentration) and MBC (Minimum Bactericidal 

Concentration) values of different solvent extracts of aerial part of L. siceraria  

 
 

No. Extracts 
SA1 MF1 ST2 PM2 

MIC* MBC* MIC* MBC* MIC* MBC* MIC* MBC* 

1 HE - - - - - - - - 

2 100% ME - - 625 >1250 1250 >1250 - - 

3 75% ME - - 1250 >1250 - - >1250 >1250 

4 50% ME - - - - - - - - 

5 25% ME - - - - - - -  

6 AQ - - >1250 >1250 - - - - 

7 CH 2 >32 4 16 4 >32 8 >32 

8 CF 4 >32 16 32 <1 8 >32 >32 

        *: Values are expressed in µg ml-1, -: Not tested, 1: Gram positive bacteria, 2: Gram 
negative bacteria 

 
Table 3. MIC (Minimum Inhibitory Concentration) and MBC (Minimum Bactericidal 

Concentration) values of different solvent extracts of L. siceraria peel 
 

No. Extracts 
SA1 MF1 ST2 PM2 

MIC* MBC* MIC* MBC* MIC* MBC* MIC* MBC* 

1 HE - - 312 1250 - - - - 

2 100% ME - - - - >1250 >1250 - - 

3 75% ME 1250 >1250 - - >1250 >1250 - - 

4 50% ME 1250 >1250 - - >1250 >1250 - - 

5 25% ME - - - -   - - 

6 AQ - - 1250 >1250 >1250 >1250 - - 

7 CH 2 >32 4 16 4 >32 8 >32 

8 CF 4 >32 16 32 <1 8 >32 >32 

        *: Values are expressed in µg ml-1, -: Not tested, 1: Gram positive bacteria, 2: Gram 
negative bacteria 
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Table 4. MIC (Minimum Inhibitory Concentration) and MBC (Minimum Bactericidal 
Concentration) values of different solvent extracts of L. siceraria pulp 

 

No. Extracts 
SA1 MF1 ST2 PM2 

MIC* MBC* MIC* MBC* MIC* MBC* MIC* MBC* 

1 HE - - - - >1250 >1250 - - 

2 100% ME - - - - - - - - 

3 75% ME - - - - - - - - 

4 50% ME - - - - - - - - 

5 25% ME - - 625 >1250 - - - - 

6 AQ >1250 >1250 >1250 >1250 - - - - 

7 CH 2 >32 4 16 4 >32 8 >32 

8 CF 4 >32 16 32 <1 8 >32 >32 

*: Values are expressed in µg ml-1, -: Not tested, 1: Gram positive bacteria, 2: Gram negative 
bacteria 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1. Photograph of Lagenaria siceraria (Molina) Standl   
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Figure 2. Percentage yield of different solvent extracts of the different parts of L. siceraria 
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Figure 3. Antimicrobial activity of different solvent extracts of aerial part of L. siceraria 
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Figure 4. Antimicrobial activity of different solvent extracts of peel of L. siceraria 
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Figure 5. Antimicrobial activity of different solvent extracts of L. siceraria pulp 

 




