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Abstract

1. Introduction
Momordica cochinchinensis Spreng (gac) from the 

Cucurbitaceae family is commonly called “Gac fruit” which 
is an edible plant used as herbal medicine. This plant grows in 
tropical Asian countries, including Vietnam, Laos, Thailand, 
China, Bangladesh, and India (Kubola and Siriamornpun, 
2011; Kubola et al., 2013). Fruits of M. cochinchinensis are 
big, denselyaculaeate, green in color and when ripe, become 
dark orange or red. It is composed of two main parts: a 
mesocarp and an endocarp. The mesocarp, which makes up 
nearly 50% of the weight of the fruit, is 1/2” thick, spongy, 
and orange in color. The endocarp is composed of the soft 
and sticky arils, with the thickness of about 1-3 mm. This 
part usually covers the black seed and accounts for around 
25% of the fruit weight (Nguyen, 2014; Vuong, 2000).

The Gac plant is high in β-carotene and lycopene, and 
can be cultivated from seeds or root tubers. It grows as 
devious vines, and the fruit is a rich nutrient source (Tinrat, 
et al., 2014).

In recent years, antimicrobial resistance has become a 
major global problem (Raghunath, 2008). Posing an ever-
increasing therapeutic problem. One of the methods to 
reduce the resistance to antibiotics is by using antibiotic 
resistance inhibitors from plants. Among the factors 
contributing to microbial resistance are the indiscriminate 
use of antimicrobial agents by both healthcare professionals 
and patients. Therefore, there is a need for developing new 
antimicrobials drugs ( Okeke, et al. 1999; Mourad, et al., 

1993). Scientific evidence supports the hypothesis that plants 
contain bioactive compounds with medical applications. 
Recent advancements in drug discanaloovery is based on 
designing compounds that are analogous to natural plant 
compounds. (Ghosh, et al., 2012; Begum, et al., 2012; Abreu, 
et al., 2012). 

Innuna (2013) found that the seed aril ethanolic, ether, 
and aqueous extract had no effect on S. aureus, while 
the ethanolic extract had a high inhabitation effect on 
Micrococcus luteus, (Innuna, 2013).

Tinrat et al. (2014) found that E. coli and P. aerginosa 
were the most susceptible to seed aril ethanoic extracts with 
a MIC value of 3.125 mg/ ml, while the same extract had a 
higher MIC value of 6.25 mg/ ml against S. aureus .

Tinrat and Sila-Asna, (2016) studied seed arils’ different 
extracts and oil and found that the hexane extract was 
significantly better than the acetone and the methanolic 
extracts with a MIC value of 1.56- 12.50 mg/ml, MIC was 
3.125 mg/ml for S. aureus and 1.56 mg/ml for K. pneumoniae, 
while the MIC for the oil was 100 mg/ml for S. aureus, and 
there was no effect on K. pneumoniae (Tinrat and Sila-Asna, 
2016).

The fruit of M. cochinchinensis contains various bioactive 
compounds including flavonoids such as rutin, myricetin, 
luteolin, quercetin, Apigenin, and kaempferol (Raghunath, 
2008). carotenoids such as α, β-carotene,zeaxanin, lycopene, 
lutein, and phenolic compounds such as gallic acid, vanillic 
acid, ferulic acid, caffeic acid, and proto catechuic acid . The 
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In attempt to investigate the antimicrobial activity of the Gac fruit (Momordica cochinchinensis) seeds’ aril, seed extract, and 
crude seed aril oil against some gram-positive and gram-negative bacteria using microdilution assay, seed arils were extracted 
using ethanol\ethylacetate (6:4), aqueous extraction of the seeds and crude seed aril oil were used. This study shows that the 
extract of seed arils exhibited the best antimicrobial activity. The minimum inhibitory concentration (MIC) of the ethanol\
ethylacetate ranges between 0.391 and 3.125mg/ml. The extract showed significant inhibition against all bacteria Bacillus 
subtilis; Staphylococcus aureus; Micrococcus luteus; Klebsiella pneumonia, and Enterobacter aerogenes. The maximum 
antibacterial activities were observed against S. aureus by the seed aril extract (0.391 mg/ml), while the crude oil showed no 
antimicrobial activity in this study. The seed aqueous extract showed inhibition against S. aureus only with the concentration 
of (12.5 mg/ml). Therefore, the results of this study show that the antibacterial activity of the Gac fruit seed aril extracts can 
be beneficial for the development of alternative antibacterial sources.
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aim of this study is to evaluate the antibacterial activity of 
seed arils, seed extract, and crude seed aril oil of the Gac 
fruit using microdilution assay.
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2. Materials and Methods
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2.1 Preparation of Plant Extract 
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2.1.1 Plant Materials:

2.1.2 Materials Extraction

The Momordica cochinchinensis seed aril oil with 
0.4% lycopene. The Gac seeds were imported from Sabiwe 
Vietnam Co., Ltd- Vietnam. Seed arils from the Gac fruit 
were cultivated in Iraq by the researchers.

The antimicrobial activity of the Gac fruit extracts 
were tested against five bacterial strains (B.subtilis ATCC 
6633, S. aureus ATCC 25923, M. luteus ATCC 10240, E. 
aerogenes ATCC 13048, and K. pneumoniae ATCC 31488). 

Stock bacterial cultures were maintained at room 
temperature for two hours. Each strain was streaked on a 
Müller-Hinton agar plate, and incubated at 37 ºC for twenty-
four hours. The inoculum was prepared by emulsifying 
a minimum of three colonies from those plates in sterile 
0.9% NaCl (w/v) till 108 colony forming units (CFU) per 
ml (0.5 McFarland scale) are formed. For the agar dilution 
assays, the suspensions were diluted with sterile 0.9% NaCl 
(w/v) until they reach 107 CFU per ml (working bacterial 
suspensions) (National Committee for Clinical Laboratory 
Standards, 2000). 

The antibiotics were prepared by dissolving standard 
antibacterial powders of tetracycline from Sigma and 
vancomycine from Lilly in dimethylsulphoxide (DMSO) 
(Merck) (Tinrat, 2014).

The Gac fruit extracts and antibiotics were filtered 
through a 0.22-l µm membrane filter before use for 
sterilization (Sousa, et al., 2007).

The antibacterial activity of different parts of the Gac 
friut extracts was studied using a microdilution method 
according to the method of (Tinrat, 2014), and MIC values 
were determined for the bacterial strains. The extracts were 
dissolved in 10% DMSO, and diluted with a culture broth to a 
concentration of 100 mg/ml. Further two-fold serial dilutions 
were performed by the addition of a culture broth to reach 
the required concentrations18. Ten dilutions (100 - 0.195 mg/
ml) were prepared from each extract in test tubes. Then, 0.5 
ml of a bacterial suspension (107 CFU/mL) of the pathogenic 
strains was added to each concentration of the extracts. The 
same tests were done at the same time for growth control 
(Nutrient Broth + inoculums) and sterility control (Nutrient 
Broth + test sample) and DMSO.

100 μl of each dilution was distributed in 96-well 
plates, as well as a sterility control and a growth control and 
antibiotics. All experiments were performed in triplicate 
and the microdilution 96-well plates were incubated at 37ºC 
for twenty-four hours. The well with the least concentration 
of the extract that completely inhibits the growth after 
twenty-four hours of incubation was recorded as the MIC. 
The growth of pathogenic strains was identified by optical 
density (ELISA reader, CLX800-BioTek Instruments). The 
results were expressed in (mg/ml).

The antimicrobial activities of the Ethanol\ethyl acetate 
extracts of M. cochinchinensis against five bacterial species 
were evaluated by observing the microdilution method. The 
antimicrobial activities of the extracts are shown in Table 1. 
It was found that all Ethanol\ethyl acetate extracts showed 
antimicrobial activity against all five bacterial strains with 
MIC values varying from 0.391 to 3.125 mg/ml . Among the 
gram-positive ones, the ethanol\ethyl acetate extract of aril 
had the lowest MIC value (0.391mg/mL) against S. aureus 
ATCC 25923, and among the gram- negative ones, the lowest 
MIC value was (1.563mg/mL) against K. pneumoniae ATCC 
31488. On the basis of MIC values, S. aureus ATCC 25923, 
B. subtilis ATCC 6633, M. luteus ATCC 10240 were more 
sensitive to the extract than E. aerogenes ATCC 13048, K. 
pneumoniae ATCC 31488. The seed water extract had no 
microbicidal activity against all pathogenic strains except S. 
aureus ATCC 25923 with MIC values of 12.5 mg/ml. The 
MIC values for tetracycline were found at a concentration of 
2.0-3.0μg/ml, while that of vancomycine was between 3.125 
and 11.12 μg/ml.

The seeds of Gac fruit were ground into a fine powder. 
Then, 50 g were weighed. The powder was boiled in one 
liter of water for one hour. The extract was filtrated, and the 
aforementioned step was repeated twice with the residue. All 
of the filtrated collection was mixed together. The extract 
was dried to powder using the Minispray Dryer B-290\ 
Switzerland modified method. 

The seeds’ aril was prepared and extracted with Ethanol: 
Ethyl acetate (6:4v/v) according to the procedures of 
Saadedin (Saadedin, et al., 2017).

Table 1. MIC of (Momordica cochinchinensis) extracts against tested microorganisms by microdilution assay.

(B s= Bacillus subtilis); (S a= Staphylococcus aureus); ( Ml= Micrococcus luteus); (Kv= Klebsiella pneumoniae) and (Ea) Enterobacter aerogene

Momordica 
cochinchinensis Solvent Fraction MIC (mg/ml)

Bs+ Sa+ Ml+ Ea- Kv -

Seeds’ aril Ethanol\ethylacetate(6:4) 0.781 0.391 0.781 3.125 1.563

Seed aqueous No effect 12.5 No effect No effect No effect

Seeds’ aril oil Crude No effect No effect No effect No effect No effect

Tetracycline - 2.32 2.0 2.34 2.71 3.0

vancomycine - 7.89 3.125 8.01 11.12 7.58
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A comparison of the susceptibility of the extracts 
towards bacterial strains, Figure (1), shows that S. aureus 
appeared to be more susceptible to aril extracts than the other 
strains tested. The different cell-wall composition of each 
species may be responsible for the different antimicrobial 
susceptibilities. The cell wall of S. aureus (gram positive 
bacteria) is composed of peptidoglycan layers combined with 
the teichoic acid molecules. In gram-negative cell wall, the 
peptidoglycan layer is much thinner, and there is no teichoic 
acid. Moreover, an outer membrane closely overlies the 
peptidoglycan layer so that the membrane and layer comprise 
the cell wall (Alcamo, 2001).

The data of this study clearly show that the Gac seed 
aril extract had antibacterial activity against both types of 
bacteria. The MIC values show that the antibacterial activity 
depends on the extract concentration. The ethanol\ethyl 
acetate extracts may contain effective compounds such as 
asluteolin, quercetin, apigenin, and kaempferol 14 which 
showed strong antibacterial proparties against a broad range 
of pathogenic strains13. This finding comes in agreement with 
other studies showing that the ethanolic extract from other 
species of Cucurbitaceae has antimicrobial activities (Tang, 
et al., 2010; Badmanaban and Patel, 2009; Bhattacharya, et 
al., 2010; Kumar and Kammaraj, 2010).

Figure 1. Comparison of Antimicrobial Activities of seeds’ aril, 
aqueous seed extract, crude oil and antibiotics against different 
microorganisms. MIC values varying from 0.391 to 3.125 mg/ml for 
the plant extract and 2.0-3.0μg/ml, for tetracycline, while that of 
vancomycine was 3.125 to 11.12 μg/ml.

4. Conclusions
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