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--------------------------------------------------------ABSTRACT-------------------------------------------------------------- 

The aim of this research was to evaluate the nutritional content, total flavonoid content, and antibacterial 

activity of bitter melon (Momordica charantia). Bitter melon was prepared in the form of juice and powder, 

each was analyzed for proximate, total flavonoid content, and antibacterial activity (Lactic Acid 

Bacteria, Escherichia coli , Salmonella sp.). The first stage showed that bitter melon juice contains 0.17% 

protein and 0.01 crude fiber, while bitter melon powder contains 23.06% protein and 18.83 crude fiber. The 

bitter melon powder had more flavonoid content than bitter melon juice. Meanwhile, the antioxidant content of 

bitter melon powder was less than bitter melon juice. The antibacterial activity of bitter melon showed a very 

significant effect (P<0.01). Bitter melon powder produced wider clear zones (Lactic Acid Bacteria, Escherichia 

coli , and Salmonella sp.) Than bitter melon juice. 
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I. INTRODUCTION 
Phytobiotic was one of many alternative antibiotics that had the ability as antibiotics and safer than 

antibiotics. The cause was phytobiotics was active substances that contained plants. Momordica charantia or 

bitter melon had a various name, such as pare, paria, bitter melon, prieu, bitter melon, foria, pepare, peapreh, 

kambeh, paya, truwuk, paita, paliak, pariak, pania, pepule, poya, pudu, pentu, paria belenggede, palia. 

Momordica charantia contained active substance has the potential to substitute the antibiotic. Flavonoid was the 

active material contained in Momordica charantia. Flavonoids had antibacterial traits, as mentioned by some 

studies that Momordica charantia has antibacterial activities against Staphylococcus aureus  (Chair, 2017), 

Salmonella thyi  (Ulum & Khanifah, 2017), and Escherichia coli multiresistant and Staphylococcus 

multiresistant  (Wibowo, 2015). The bitter melon (Momordica charantia) has used widely used as an 

antimicrobial. Therefore, this study wanted to evaluate the nutrient content, total flavonoid content, and 

antibacterial activity of bitter melon juice and powder. 

 

II. MATERIALS AND METHODS 
Experimental Material 

The material used in this study is the bitter melon (Momordica charantia ), juice extractor, stainer, oven, 

grinder, analytical scale, petri dish, Media Muller Hinton order (MHA), bacterial isolates. 

 

Experimental Design 

Analysis of antibacterial activity using Completely Randomized Design (CRD) with 3 treatments (P0: 

bacterial isolated + Zinc bacitracin; P1: bacterial isolated + bitter melon powder; P2: bacterial isolated+ bitter 

melon juice ), tested on 3 bacterial isolated (Acid Bacteria Lactate, Escherichia coli, Salmonella sp.), and 3 

replicates. The antibacterial activity test used disk-diffusion agar method tests. 

  

Research procedure 

This research began with the processing of juice (Artanti, 2008) and bitter melon powder  (Suryanti & 

Murtiningsih, 2011). Then, juice and powder of bitter melon were analyzed for dry matter content, ash, crude 

protein, crude fat, crude fiber, and carbohydrates based on AOAC guidelines (AOAC, 2005). Total flavonoids 

were calculated based on (Stankovic, 2011). Inhibit zone test analyzed by (Prayoga, 2013): 

1. The bacteria were cultured at 10
6
 CFU / mL 

2. Diluted and sterilized Muller Hinton Agar (MHA) media 

3. Put the diluted MHA into a 20 mL petri dish 
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4. The prepared bacterial isolate was put into a petri dish containing MHA using a 1 mL micropipette 

5. Covered with a petri dish to prevent contamination 

6. Shake the Petri dishes like number 8 so that the MHA media and bacterial isolates are evenly mixed 

7. Let harden for 3-5 minutes 

8. A well made in the middle of a petri dish using a sterile blue tip with a diameter of about 6 mm 

9. 0.02 mL of drops of the treatment material was added into each well using a 1 mL micropipette 

10. Incubated at 37 ºC for 24 hours. 

11. Observed the clear zone around the well. 

 

Parameters Measured 

The measured parameters in this research were Nutritional content, Total flavonoid content, and the clear zone 

of antibacterial activity. 

Analysis of Research Results 

The results of the analysis of nutritional content and total flavonoids obtained will be compared descriptively. 

The results of the analysis of antibacterial activity would be calculated using ANOVA as followed: 

 
 

If the results showed a significant effect, it was continued with Duncan's Multiple Range Test (DMRT)  (Steel 

& Torrie, 1980). 

 

III. RESULTS AND DISCUSSION 
Nutrient content of Juice and powder of bitter melon (Momordica charantia) 

Momordica charantia was a perennial climber that is part of the Cucurbitaceae family. Momordica 

charantia grows in tropical and subtropical regions, distributed in China, India, East Africa, Asia, and South 

America. Based on its territory, Pare (Momordica charantia) with the name of bitter melon, balsam pear, kugua 

(China), kerala (India), nigeria uri (Japan), ampalaya (Philippines), mara (Thailand), and bitter melon 

(Malaysia) (Tan, Abdullah, & Yuso, 2013). 

Results of the analysis in Table 1. showed the nutrient content of bitter melon juice and powder. The 

bitter melon powder contained more protein, fat, ash/minerals, carbohydrates, and crude fiber than bitter melon 

juice. It was figured that these nutrient content were found in the dry ingredients of the bitter melon fruit. 

Meanwhile, bitter melon juice contains more water and Ca, than bitter melon powder. The calcium content was 

more in bitter melon juice than bitter melon powder, presumably because the calcium is dissolved in water than 

bitter melon flour. The study reported bitter melon containing 10.74% dried matter, 7:36% ash, 6.11% crude fat, 

crude fiber 13.60%, 27.88% crude protein, and carbohydrates 34.31%, 241.66 ccal/100 g  (Bakare, 

Magbagbeola, Akinwande, & Okunowo, 2010). Another study also reported that bitter melon protein consists of 

49.3% albumin, 29.3% globulin, 3.1% gluten (Saeed, et al., 2018). 

Several studies reported that bitter melon juice contains many properties, such as anti-diabetes, 

antimalaria therapy, and helminthic. Bitter melon was white and green and had a bitter taste and more bitter 

when the fruit is ripe (Hasan, Ahmad, Zishan, & Zohrameena, 2016). The unripe bitter melon was commonly 

used as a vegetable, it contained lots of vitamin C, vitamin A, calcium (38-41 mg/100 g), potassium (20-37 

mg/100 g), and phosphorus (191 to 407 mg/100 g) ( (Sorifa, 2018);(Hyun, et al., 2013)). However, long-term 

consumption of bitter melon could decrease the number of sperm, cause impotence, ruin testes and male 

hormones, and even potentially damage the liver ((Basch, Gabardi, & Ulbricht, 2003); (Lord, et al., 2003)). 

 
Table 1. The analyzed result of the nutrient content of bitter melon juice and powder 

Nutrition content Juice Powder 

Dried matter (%) 2,87 89,09 

Ash (%) 0,46 11,9 

Protein (%) 0,17 23,06 

Fat (%) 0,08 1,17 

Carbohydrates (%) 1,62 52,96 

Crude fiber(%) 0,01 18,83 

Ca (ppm) 110,95 62,9 

 

Total Flavonoids Pare Juice and Flour ( Momordica charantia ) 

Flavonoids are a secondary metabolite group of polyphenols produced by plants, the compound was 

found in almost all parts of the plant. Pare fruit flour contains more Total Flavonoids than bitter melon juice 

(68.92:5.91 mg/ml). Flavonoids have a role in plant taxonomy, especially as a distinguishing parameter that can 

differentiate plant species from one another (Nagota, et al., 2006). The benefits of flavonoids included 
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protecting cell structures, increasing the effectiveness of Vitamin C, anti-inflammatory, preventing bone loss, 

and as an antibiotic (Harborne, 1984).  

 

Antibacterial activity of bitter melon juice and powder (Momordica charantia) on Lactic Acid Bacteria, 

Escherichia coli, Salmonella sp. 

 
Table 2. Effect of antibiotics, juice, and powder of bitter melon (Momordica charantia) on the clear zone of 

Lactic Acid Bacteria, Escherichia coli, and Salmonella sp. 

Treatments 
Luas Zona Bening 

LAB Escherichia coli Salmonella sp. 

Zink bacitracin 3,343±0,061c 4,383 ± 0,166c 5,227 ± 0,155c 

Juice 1,457±0,401a 2,453 ± 0,159a 3,360 ± 0,436a 

Powder 2,487±0,155b 3,143 ± 0,147b 3,887 ± 0,049ab 

100% bitter melon juice 
40% bitter melon powder 
a-c

Superscript in the same column showed a very significant effect on the clear zone of Lactic Acid Bacteria, 

Escherichia coli, and Salmonella sp. (P <0.01) 

 

The antibacterial abilities of bitter melon juice and flour are listed in Table 2. The statistical analysis 

resulted that bitter melon juice and powder very affected the bacterial clear zone. The wider the clear zone 

diameter, getting greater the antibacterial activity (Hafidh, et al., 2011). However, the use of Pare in the form of 

juice or powder had not been able to go surpass the ability of Zinc bacitracin. The table above shows that Zinc 

bacitracin, juice, and powder of bitter melon had the low ability of bacterial inhibitory (clear zone area ≤ 5 mm). 

The application of bitter melon juice and powder provides a smaller clear zone of lactic acid bacteria, 

Escherichia coli, and Salmonella sp. This is thought to be due to the low content of flavonoids in bitter melon. 

The difference in the inhibition zone was caused by several things, including the concentration of the tested 

compounds, pH, incubation temperature, types of bacteria, the incubation time, microbial properties included 

type and age (Purwanti, Handijatno, & Yunus, 2014). 

The bitter melon powder had greater antibacterial activity, presumably because of the higher total 

flavonoid content compared to bitter melon juice. Many flavonoids found had been shown to be antibacterial 

agents, especially those with hydrophobic substituents such as phenyl groups (Cushnie & Lamb, 2005). 

Momordica charantia contains flavonoids consists of flavonol class (quercetin, myricetin, morin, galangin, 

entadanin, routine, piliostigmol, and their derivatives), which these flavonoids have strong antibacterial abilities 

(Farhadi, Khameneh, & Iransh, 2018). Flavonoids could inhibit nucleic acid synthesis, cell membrane function, 

and bacterial energy metabolism. Flavonoids also could inhibit bacterial growth by interfering with the 

permeability of bacterial cell walls, disruption of the cell walls will cause cell lysis. Bacteria contained large 

amounts of lipoproteins, lipopolysaccharides, and fat. The presence of cell wall layers in these bacteria affected 

the work activity of antibacterial compounds. The growth of bacterial cells could be disrupted by the phenol 

component. Phenol has the ability to denatured the protein and cell membrane damage (Rinawati, 2009). The 

mechanism of action of tannin and phenol compounds in inhibiting bacterial cells, namely by denaturing 

bacterial cell proteins, inhibiting cell membrane function (transport of substances between cells), inhibiting 

nucleic acid synthesis so that bacterial growth is inhibited (Purwanti E. , 2007). In addition, the antibacterial 

activity of phenolic compounds is also related to the inactivation of cellular enzymes which was influenced by 

their ability to penetrate into cells or is caused by changes in cell membrane permeability due to the joining of 

antibacterial compounds with cell membranes, this causes damage to the integrity of the cytoplasmic membrane, 

macromolecules and cell ions out, then disorient the lipoprotein components and prevent the functioning of the 

membrane as protection against osmotic pressure (Jawetz, Melnick, & Adelberg, 2001). 

 

IV. CONCLUSION 
The bitter melon powder had higher nutrients content, Total Flavonoids, and antibacterial activity than bitter 

melon juice. 
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