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Abstract 

Benincasa hispida, commonly known as ash gourd, has been used as a vegetable in various countries. It has 

been known to have medicinal properties and has been used extensively in Indian traditional medicine, 

Ayurveda. This paper analyzes the properties of ash gourd that makes it a desirable medicinal plant. We 

compared the properties of three extracts of ash gourd- seed, pulp and peel. Quantitative and qualitative 

analyses were performed to test the presence of secondary groups- flavonoids, sterols and phenols. TLC was 

performed with standards in order to find specific secondary groups present. Further, antioxidant and 

antimicrobial tests were conducted to characterize and differentiate the properties of the three extracts. 
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I. Introduction: 

 

  Benincasa hispida is a widely used vegetable in India and other tropical countries and belongs to the family 

Cucurbitaceae. The edible parts of ash gourd are the fruit, seed and seed oil which has similar advantages as 

the fruit. The peel is often discarded. However, recent studies have shown the components of ash gourd peel 

to have effective pharmacological properties (Gu et al. 2013). Ash gourd has been widely used in traditional 

Ayurvedic medicine where it is referred to as Kushmanda. It has been used for the treatment of diverse diseases 

like diabetes mellitus, diuresis diseases, urinary infection, chronic inflammatory disorders (Grover and 

Rathi,1994; Lee et al., 2005), epilepsy, cough, fever, heart conditions, liver disorders (Zaini et al., 2011; 

Dhiman et al., 2012). In this study, phytochemicals like flavonoids, phenols and sterols were studied using 

various phytochemical tests (GO de Silva et al 2017). Flavonoids are a group of natural substances with 

variable phenolic structures that contribute to the anti-oxidative and anti-inflammatory properties (Panche et 

al., 2016). Sterols are vital components of all eukaryotic cell membranes, and are essential for cell growth and 

viability (Tiffany et al., 2010). Phenols are derivatives of benzene and have a hydroxyl group attached to the 

benzene ring. 
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                            (A)                          (B)                           (C)                          (D) 

 
                                                                                           (E) 

Fig1: A-Ash gourd plant with fruit, B-ash gourd seeds, C-ash gourd peel, D-ash gourd fruit pulp, E-ash 

gourd flower 

  

 

The seeds of ash gourd have antioxidant effects, along with antiulcer and antimicrobial activities. The 

antioxidant capacity of the skin, pulp and seed extracts can be measured by assays such as scavenging activity, 

ferric reducing activity and carotene bleaching assays (Al-Snafi, 2013). Because of its low calorific value, it is 

highly useful for diabetic and obese people (Ashraf et al., 2018). The peel and seed extracts can be used to 

ameliorate metabolic disorders (Gu et al., 2013). Moreover, recent studies have shown that ash gourds also 

have gastroprotective, renoprotective and nootropic activities, in addition to playing an antioxidant role in 

Alzheimer's disease (Pagare et al., 2011). For determining antioxidant activity of Ash gourd, hydrogen 

peroxide scavenging test and phosphomolybdenum test were performed (Bhatti et al., 2015). For antibacterial 

activity, Staphylococcus aureus and Salmonella typhi were chosen. In previous studies, organisms such as 

S.aureus, E.coli and B.subtilis have been studied (Natarajan et al., 2003). For antifungal activity, Curvularia 

and Aspergillus flavus were chosen. Previously, antifungal activity of ash gourds against C.albicans and 

A.niger has been studied (Al-Snafi, 2013). To study the effect of ash gourd extract against these organisms, 

antibacterial and antifungal tests were performed.  

 

II. Materials and methods:  

 

Collection of plant material: 

  Ash gourd was purchased from a local market in Thanisandra, Bengaluru. Ash gourd fruit was selected such 

that it was in a good condition, without any spoilage or damaged parts. The pulp, peel and seeds were separated.  
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Preparation of extract: 

  The pulp and peel of ash gourd was cut finely and added to bottles containing 50 ml ethanol. The seeds were 

dried thoroughly, ground and then added to 50 ml ethanol. The bottles were incubated at room temperature for 

4-5 days, with intermittent mixing. After incubation, the extract was filtered into petri dishes and the ethanol 

was allowed to evaporate overnight. The filtered extract was used for the phytochemical analysis. 

Phytochemical analysis: 

  Qualitative and quantitative analysis was performed for 3 phytochemicals - Flavonoids,   Sterols and Phenols. 

 

Flavonoids: 

Qualitative analysis of flavonoids: 

1 ml of respective extracts were taken in test tubes and few drops of 10% NaOH were added. The colour change 

to yellow signifies the presence of flavonoids. 

Quantitative analysis of flavonoids: 

To petri dishes, 1 ml of respective extracts and 10 ml of 80% ethanol were added. The petri dishes were 

weighed. This is considered as sample weight (SW). The samples were allowed to dry overnight. The dry 

weight (DW) of the samples was measured.  

 

Sterols: 

Qualitative analysis of sterols: 

1 ml of respective extracts were taken in test tubes. To this, 1 ml each of chloroform and conc. sulphuric acid 

was added. Test tubes were shaken well and observed. The formation of two layers i.e., chloroform layer (red) 

and acid layer (greenish yellow) indicates the presence of sterols. 

Quantitative analysis of sterols: 

To petri dishes, 1 ml of respective extracts and 3 ml of chloroform were added. After 15 minutes, the petri 

dishes were weighed. This is the sample weight (SW). After drying overnight, the petri dishes were weighed. 

The weight recorded is the dry weight (DW). 

Phenols: 

Qualitative analysis of phenols: 

1 ml each of the respective samples were taken in test tubes. To this, a few drops of Gram’s iodine were added. 

The production of reddish-brown colour indicates the presence of phenols. 

Quantitative analysis of phenols: 

 0.5 ml each of respective samples were taken in test tubes. To this, 3.75 ml distilled water, 0.25 ml Folin-

Ciocalteu (FC) reagent and 0.5 ml of 35% Na2CO3 was added. The samples were incubated at room 

temperature for 90 minutes. OD was observed at 765 nm with blank (same composition as above, but instead 

of sample, 0.5 ml distilled water was added). 

Thin Layer Chromatography (TLC): 

After phytochemical analysis, TLC was performed to test the presence of standard Quercetin (0.8 mg/ml), 

Gallic acid (0.4mg/ml), and Ellagic acid (0.11 mg/ml) in the peel, pulp and seed extracts.  Quercetin is a 

flavonoid, gallic acid is a phenolic acid and ellagic acid is a phenol. Commercial TLC sheet made of silica was 

taken and standard quercetin was spotted on it, followed by spotting of the three extracts. The sheet was then 

dipped into the mobile phase (ethanol) and left for 30 minutes. The process was repeated for standard gallic 

and ellagic acid similarly.  Once the solvent reached 75% above the spotting line, the TLC sheets were removed 
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and viewed under UV radiation to detect the presence of spots. A few drops of ninhydrin was spread on the 3 

TLC sheets and left for some time. The sheets were then observed for change in colour. 

Antioxidant activity: 

H2O2 scavenging test: 

5 ml of 50 mM pH 7.4 Phosphate buffer was taken and 4 ml of distilled water followed by 0.05 g of 

Na2HPO4.7H2O and 0.01 g of NaH2PO2.H2O was added. In Eppendorf tubes, 0.1 ml of pulp, peel and seed 

extracts were taken. Volume was made up to 0.4 ml, by adding 0.3 ml of the prepared phosphate buffer. 0.6 

ml of 2 mM H2O2 was added and the tubes were incubated for 10 mins. The absorbance for each extract was 

measured at 230 nm, taking phosphate buffer without H2O2 as blank. 

Phosphomolybdenum method (Total antioxidant capacity - TAC): 

1 ml of 0.6 M H2SO4 was prepared by diluting 32 µL of 98% H2SO4 in 968 µL of distilled water. To a test 

tube, 0.588 ml of H2SO4, 0.049 g ammonium molybdate and 0.036 g sodium phosphate was added. Distilled 

water was added to make volume up to 10 ml. This is the final reagent. In 3 tubes, 100 µL of each plant extract 

i.e., peel, pulp and seed extracts were taken. 1 ml of reagent was added to all 3 tubes. For 90 mins, the tubes 

were incubated in boiling water bath at a temperature of 95℃. The absorbance of each sample was observed 

at 695 nm with blank (1 ml reagent with appropriate volume of solvent in sample; in this case, ethanol). 

Antimicrobial activity: 

Antibacterial activity: 

Solidified LB agar plates were taken and bacterial strains Staphylococcus aureus and Salmonella typhi were 

spreaded. 5 wells were punctured- 3 wells were for each of the extracts, one well for the negative and positive 

control each. The negative control was ethanol and the positive control was ampicillin for the bacterial strains. 

Each well was filled with 100µl respective extracts and the petri plates were allowed to stay overnight in the 

incubator at 370C. 

 

Antifungal activity:  

Solidified PDA agar plates were taken and fungal strains Aspergillus flavus and Curvularia were spreaded. 5 

wells were punctured- 3 wells were for each of the extracts, one well for the negative and positive control each. 

The negative control was ethanol and the positive control was fluconazole. Each well was filled with 100µl 

respective extracts and the petri plates were allowed to stay for 3-4 days at room temperature. 

 

III. Results and discussion: 

The phytochemical analysis of the peel, pulp and seed extracts of ash gourd revealed that the percentage of 

flavonoids were present in greater amounts in pulp (2.48%) as compared to seed and peel extracts. The peel 

was seen to have the lowest amount of flavonoids (0.5%) compared to the other extracts, which can be 

correlated to the intensity of the yellow color from qualitative analysis. Similarly, percentage sterols was found 

to be more in peel (2.08%) as compared to the other extracts, and was found to be the least in pulp extract 

(0.1%), which can be correlated to the red color from the qualitative analysis. In the quantitative analysis of 

phenols, from the graph, concentration of phenols in peel, pulp and seed was found to be 237.5 mgGAE/ml in 

pulp, 55.83 mgGAE/ml in peel, and 155.83 mgGAE/ml in seed, showing that phenols were present more in 

quantity in the peels compare to the other extracts. Table 1 and 2 depicts the qualitative and quantitative 

estimation of flavonoids in peel, pulp and seed extracts. Table 3 and 4 depicts the qualitative and quantitative 

estimation of sterols in peel, pulp and seed extracts. Fig 2 depicts the colour changes observed during 
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qualitative analysis of flavonoids, sterols and phenols.  The concentration of phenols in GAE (Gallic Acid 

Equivalent) in (mg/ml) was determined by plotting a standard phenol curve (fig 3). From the graph, 

concentration of phenols in peel, pulp and seed was found to be 237.5 mgGAE/ml in pulp, 55.833 mgGAE/ml 

in peel, and 155.833 mgGAE/ml in seed, showing that phenols were present more in quantity in the peels 

compared to the other extracts.  Presence of gallic acid and quercetin were identified in the seed and peel 

extracts, while ellagic acid was identified in the peel extract (Table 6). Fig 4 shows the TLC plates after 

ninhydrin reagent is added which was compared with standard Gallic acid and Quercetin. 

 

For estimating the antioxidant activity, the absorbance of seed, peel and pulp extracts at 230nm were found to 

be 0.2, 0.46, and 0.139 respectively. Thus, peel had higher antioxidant activity followed by seed and pulp. For 

Phosphomolybdenum method to estimate total antioxidant capacity, the absorbance of pulp, peel and seed 

extracts were found to be 0.591, 0.265 and 1.294 respectively. Thus, it was found that seed had higher 

antioxidant activity followed by pulp and peel. Fig 5 and fig 6 represents antioxidant activity by hydrogen 

peroxide scavenging method and phosphomolybdenum test respectively. For antimicrobial activity, the zones 

of inhibition were measured by subtracting the zone of inhibition of the test from negative control. Since 

ethanol is used as a solvent in the extracts of ash gourd, it was used as a negative control. This is done to find 

the antimicrobial activity of extract solely; leaving out the activity of ethanol. After allowing the cultures to 

grow overnight, the plates were examined for zones of inhibition. The diameters of negative control (ethanol) 

was subtracted from the diameter of extracts to get final values. The diameters of the zones for each of the 

wells were measured and noted down, as in table 7. Thus, the peel and pulp extracts showed no zone of 

inhibition in S. typhi, while the seed extract showed a zone of inhibition in both the bacterial strains. The pulp 

extract did not show a zone of inhibition in S.aureus. For antifungal activity, after allowing the cultures to 

grow for 3-4 days, the plates were examined for zones of inhibition. The diameters of negative control (ethanol) 

were subtracted from the diameter of extracts to get final values. The diameters of the zones for each of the 

wells were measured and noted down, as in table 8. Seed extract showed an inhibition zone in Curvularia. No 

other extracts showed significant antifungal activity (fig 7). 

 

According to the review paper Gupta et al (2019), ash gourd has almost all essential nutrients required by the 

human body, along with high dietary content which lowers blood cholesterol level and incidence of coronary 

heart diseases. The nutraceutical nature of ash gourd was determined and discussed by carrying out various 

phytochemical analyses. The paper mentions the presence of phytochemicals like triterpenes, proteins and 

steroids that make ash gourds a suitable pharmaceutical agent (Pradhan et al., 2020). The hydrogen peroxide 

scavenging test carried out revealed that the peel extracts had higher antioxidant activity as seen in the review 

papers discussed. The phosphomolybdenum test on the other hand revealed more antioxidant activity in seeds 

than in the peel. This is contradictory to that given in the paper. Possible reasons could be due to the varying 

nature of extracts (Al-Snafi, 2013). The various pharmacological properties of ash gourds were understood by 

analysing the biochemicals present. As seen in the review article (Vinod Doharey et al., 2021), the 

phytochemicals flavonoids and phenols were analysed and found to be present in the 3 extracts. As concluded 

by the review article (Singh et al., 2014), the ash gourd pulp, peel and seed extracts had antibacterial and 

antifungal activity which can be attributed to the presence of flavonoids and sterols. 
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                      Table 1: Qualitative analysis of flavonoids, sterols and phenols 

  PHYTOCHEMICAL 

  ANALYSED 

SAMPLE OBSERVATION INFERENCE 

Flavonoids Peel Dark yellow colour obtained Present 

  Pulp Very light yellow colour obtained Present 

  Seed Light yellow colour obtained Present 

Sterols Peel Bottom layer (dark red) and top layer 

(deep yellow) 

Present 

  Pulp Bottom layer (dark yellow) and top layer 

(light yellow) 

Present 

  Seed Bottom layer (dark red) and top layer 

(light red) 

Present 

Phenols Peel Deep reddish-brown colour produced Present 

  Pulp Very light reddish brown colour produced Present 

  Seed Light reddish brown colour produced Present 

 

Table 2: Quantitative analysis of flavonoids in peel, pulp and seed extracts 

       SAMPLE PETRI PLATE 

WEIGHT (in grams) 

    DRY WEIGHT 

       (in grams) 

  % FLAVONOIDS 

Peel           44.6           0.25             0.5 

Pulp          39.50           0.98            2.48 

Seed          43.45           0.83            1.91 
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Table 3: Quantitative analysis of sterols in peel, pulp and seed extracts 

           SAMPLE PETRI DISH 

WEIGHT (in grams) 

      DRY WEIGHT 

         (in grams) 

      % STEROLS 

Peel             35.91              0.75             2.08 

Pulp             39.09              0.04             0.1 

Seed             43.24              0.72            1.66 

 

Table 4: Quantitative analysis of phenols in peel, pulp and seed extracts 

   SAMPLE DISTILLED 

WATER (ml) 

FC 

REAGENT               

(ml) 

35% Na₂CO₃ 

(ml) 

OD at 765 nm 

Blank         -      4.25      0.25        0.5         0 

Peel      0.5      3.75      0.25        0.5       2.85 

Pulp      0.5      3.75      0.25        0.5       0.67 

Seed      0.5      3.75      0.25        0.5       1.87 

 

 

 

 
                                          (A)                                      (B)                                  (C)  

 
(D) 

Fig 2: A-Qualitative analysis of flavonoids (peel, pulp, seed extracts), B-Qualitative analysis of sterols (peel, pulp, seed 

extracts), C-Qualitative analysis of phenols (peel, pulp, seed extracts), D-Quantitative analysis of phenols (blank, peel, pulp, 

seed extracts) 
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Table 5: Standard GAE curve coordinates for finding unknown phenol concentration when OD is known 

               Concentration (mg/ml)                          OD (765 nm) 

                              25                                  0.3 

                              50                                  0.6 

                              75                                  0.9 

                             100                                  1.2 

 

 
Fig 3: Std GAE curve at OD 765 nm - Graph of OD at 765 nm vs Concentration of GAE (mg/ml) for quantitative analysis 

of phenols. The coordinates marked represent the peel (237.5, 2.85), pulp (55.833, 0.67) and seed (155.833, 1.87). 

 

   

Table 6: Observation table after TLC, mentioning the presence or absence of standards gallic acid, quercetin and ellagic 

acid in the pulp, peel and seed extracts 

        Standard            Pulp             Peel            Seed 

       Gallic acid          Absent           Present          Present 

       Quercetin          Absent           Present          Present 

       Ellagic acid          Absent           Present          Absent 
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Fig 4: L to R -TLC plates after ninhydrin reagent added- Gallic acid is present in peel and seed but absent in pulp. 

Quercetin is present in peel and seed but absent in pulp. Ellagic acid is present in peel but absent in pulp and seed. (GA- 

gallic acid, Q- quercetin, EA- ellagic acid, Pe- peel, Pu- pulp, S- seed) 

 

 

 
   Fig 5: Graphical representation of antioxidant activity by hydrogen peroxide scavenging method 

 

   

 

 
Fig 6: Graphical representation of antioxidant activity by phosphomolybdenum test 
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Table 7: Antibacterial studies- Inhibition zones measured with respect to Salmonella typhi and Staphylococcus aureus in 

the presence of pulp, peel and seed extracts along with positive control (ampicillin) and negative control (ethanol)  

Well S.typhi S.aureus 

Ethanol (negative control) 9mm 11mm 

Pulp 1mm - 

Seed 1mm 1mm 

Peel - 1mm 

Ampicillin (positive control) 14mm 17mm 

 

   

Table 8: Antifungal studies- Inhibition zones measured with respect to Curvularia and Aspergillus flavus in the presence of 

pulp, seed and peel extracts along with positive control (fluconazole) and negative control (ethanol) 

Well Curvularia A.flavus 

Ethanol (negative control) 11mm 11mm 

Pulp - - 

Seed 1 mm - 

Peel - - 

Fluconazole (positive control) 10mm 31mm 

 

 

 
                              (A)                                                  (B)                                                (C) 

Fig 7: A- Zones of inhibition in S. typhi, B- Zones of inhibition in S. aureus, C-Fungal strains A. flavus and Curvularia with 

zones of inhibition (1- peel, 2- pulp, 3- seed extracts, negative- ethanol, positive- fluconazole) 

 

 

IV. Conclusion: 

Ash gourd has been widely used in Indian traditional medicine. Through this study, the secondary group 

analysis of peel, pulp and seed extracts were performed. In particular, qualitative and quantitative analyses 

were performed to determine the presence of flavonoids, sterols and phenols in the 3 extracts. TLC was 

performed with standard quercetin, gallic acid and ellagic acid to find their presence in the peel, seed and pulp 

extracts. Further, antimicrobial studies were performed to determine the antifungal and antimicrobial activities 
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of the 3 extracts. Finally, antioxidant tests- Hydrogen peroxide scavenging test and Phosphomolybdenum test 

were performed to determine antioxidant capacity of the extracts. Thus, it showed that ash gourd is indeed 

pharmacologically active, with its various phytochemicals serving many purposes, with some being identified 

in traditional medicine. This study was performed to scientifically validate the pharmacology and 

phytochemistry of ash gourd, and it can be used as a starting step in the advancement of further studies in 

modern medicine in the future. 
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