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Abstract: The current investigation was performed to explore the phytochemicals and 

pharmacognostic activity in the pulp and peel part of the fruit of Cucurbita pepo. The most 

important stage in determining the identification of a crude medicine and assessing its quality 

and purity is pharmacognostic assessment. The parameters such as acid-insoluble, water-

soluble, total ash value, extractive value, and moisture content were determined. Fluorescence 

characterization and phytochemical screening were also done to know the presence of various 

phytocompounds. The phytochemical investigation revealed therapeutic components in the 

peel and pulp extracts of C. pepo. The ash value of peel and pulp was 6.9 ± 0.17 and 5.8 ± 0.07, 

the insoluble acid value was 2.9 ± 0.10 and 1.7 ± 0.05, and the water-insoluble value was 3.6 

± 0.41 and 2.4 ± 0.10 respectively. The moisture content of peel and pulp was determined to 

be 0.249±0.022gm and 0.256±0.025 gm, respectively, while the extractive values were 

observed as 23.71±1.25 in methanolic extract of peel whereas 55.44±2.019 in aqueous extract 

of pulp. 

Keywords: bioactive compounds; Cucurbita pepo; pharmacognostic activities; phytochemical 

screening; peel; pulp. 
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1. Introduction 

Medicinal plants have been used as the distinctive origin of medicines throughout 

history. Many potent biologically active compounds exist in the different parts of plants, which 

results in therapeutic properties [1]. Medicinal herbs are indeed an important treatment for 

human ailments. The quest for everlasting health, as well as relief from pain and discomfort, 

drove primitive humans to continue exploring their immediate natural surroundings, resulting 

in the use of a variety of plants, animal products, minerals, and other natural products, as well 

as the development of a variety of therapeutic agents [2]. The prevalent notion that “green 

medicine” is safer, more secure, and more trustworthy than pharmaceutical chemicals, the 

majority of which have negative side effects, has sparked renewed interest in plant-derived 

medications. Nature has bestowed upon us a vast botanical treasure, with a wide variety of 

plants growing wild in various parts of the country. 
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In traditional medical applications, ethanol-pharmacological studies state that C. pepo 

has been used in many countries to cure various ailments, including antiviral, anti-

inflammatory, sedative renal dysfunction, ant diabetic, antiulcer, and antioxidant activities [3]. 

In traditional medicine, especially ayurvedic and Chinese systems, the use of multiple parts of 

the plant is reported, including the pulp of fruit and seeds. It has been revealed that pumpkin 

seems to have important physiological properties, including tissue regeneration, cancer growth 

suppression, hypoglycaemic effects, and immunomodulating. The seedling has been used as a 

medicinal herb to treat nephrotoxic disorders, hypertension, kidney stones, prostate ailments, 

and erysipelas skin infection [4,5]. 

It is a gourd-like squash that falls into the Cucurbita genus and Cucurbitaceae family. 

It contains numerous bioactive substances. 

During pharmacological research on C. pepo, bioactive compounds like syringic acid, 

cucurbitane type triterpenes, hexanocucurbitane glycoside, vitamin A, C, E, and alkaloids and 

tannin were identified. There are additional fats, fibers, and carbohydrates. Calcium, cobalt, 

boron, magnesium, zinc, potassium, and iron are among the minerals found [6]. ’Pumpkin’s 

preventive impact is hypothesized to be due to the presence of antioxidants and D-chiro-

inositol, a chemical that mediates insulin action [7]. C.pepo is a leafy green vegetable being, 

an annual herbaceous plant cultivated for its fruits, seeds, flowers, and leaves. Pumpkin is a 

green leafy vegetable grown as an annual herbaceous plant for its fruits, seeds, flowers, and 

leaves. Pumpkin fruit is a squash-like fruit with a somewhat hard exterior, thick, edible flesh 

beneath it, and a central cavity holding numerous seeds, ranging in size from less than 0.45 kg 

to more than 500 kg. Fruits have a modestly tough peel with soft, eatable pulp, a cavity 

containing multiple seeds [8]. 

2. Materials and Methods 

2.1. Plant sample collection and authentication. 

Fresh pumpkin fruits were purchased from a local market in Kashipur, Uttarakhand. It 

was authenticated by Patanjali, Haridwar, Uttarakhand (Accession No. 5101). The fruits were 

then cleaned, washed, and cut into small pieces. The pulp and peel of fruits were collected 

separately and then put for drying in the shade and reduced to a fine powder using an electric 

mixer in the laboratory. The powders of both parts were stored dry and used as stock samples 

for further analyses. 

2.2. Physico-chemical evaluation. 

The moisture content, insoluble acid ash, total ash, and water-soluble ash percentages 

were anticipated using the Indian Pharmacopoeia guidelines. Extractive values were also 

calculated. Samples were subjected to fluorescence analysis and phytochemical screening 

[9,10].  

2.2.1. Total ash content evaluation. 

The total ash value was calculated using crucibles. The crucibles were thoroughly 

cleaned, dried, and weighed. Each crucible received about 2gms of powdered plant material, 

which was weighed and ashed at 450ºC for 6 h in a muffle furnace. Crucibles were cooled 

&weighed once more. 
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Equation 1. Total ash value (sample) =  
(Z−X) 

𝑌
 × 100 

2.2.2. Estimation of acid insoluble ash content. 

In a beaker, 25ml diluted HCl acid was mixed with ash obtained after incineration of 

the plant material. The content was boiled for 5 min before being passed through an ‘‘ash ’less’ 

filter paper, then placed in the crucible for 4-5 h at 450°C in the muffle furnace. After cooling 

the crucibles, the insoluble acid fraction of the ash obtained on the filter paper was precisely 

weighed. 

Equation 2. Acid insoluble ash value (sample) = a × 100 

                    y 

2.2.3. Determination of water-soluble ash content. 

This is determined using the same procedure as insoluble acid ash, except that 25 ml of 

water is used instead of diluted HCl. 

2.2.4. Determination of sulfated ash content.  

The sulfated ash test is a weight-based analytical method for assessing a ’sample’s 

inorganic content. The aluminum crucibles were heated for 10 mins, cooled in a desiccator, 

and weighed. The sample (1gm) was transferred to a crucible and weighed accurately. 1ml of 

H2SO4 was added and ignited until the substance was charred at a low temperature. Once it was 

cooled down, 1ml of H2SO4 was added, and the mixture was gradually heated until no white 

vapors were visible. They were then placed in a muffle furnace for 30mins at 600ºC until all 

black particles disappeared. Crucibles were allowed to cool down, and a few drops of H2SO4 

were added, heated, and, cooled, weighed. 

Equation 3. Sulfated ash = 
weight of sulphated ash

  weight of crude drug taken 
×100 

2.2.5. Determination of extractive value. 

To determine the extractive value, 5gms of powder was taken and mixed with 100ml 

of solvents, namely methanol, benzene, chloroform, n-butanol, and ethyl acetate. All the 

beakers were kept on a rocker shaker for 6h and left undisturbed for 18h at room temperature. 

The weight of empty glass Petri plates was taken and noted. The solutions passing through 

filter paper were poured into glass Petri plates and kept in the oven for drying. After drying 

weight of each Petri plate was taken, and moisture was evaluated with the formula [11] : 

 

Equation 4. % yield =      weight of residue × 100 

                                           Sample weight 

2.2.6. Determination of moisture content. 

To ascertain the moisture content, 2 gms of test powder was dried in a pre-weighed 

porcelain dish at 105ºC in a hot air oven for 2 h and then kept in a desiccator for 24 h and 

weighed again. The percentage was estimated using the initial weight of the sample powder. 
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2.3. Analysis of fluorescence characteristics. 

A little amount of dried and fine powder of the sample was placed on a clean slide, and 

1-2 drops of the freshly made solution were added and stirred for 1-2 min with the help of a 

spatula. After that, the slide was examined in the UV viewer chamber, where it was exposed to 

natural light and short (254 nm) and long (365 nm) ultraviolet radiations. The colorations found 

while numerous reagents had been utilized in numerous radiations had been recorded [12].  

2.4. Plant extraction. 

The fine powder of pulp and peel of about 10 grams were extracted with 100ml of 

hydro-ethanol solvent, with the proportion of ethanol and water, respectively in 70:30 ratios. 

The extract was then kept on a rotor shaker for 24h at normal temperature, and Whatman filter 

paper was used to filter it, and further extraction was carried out thrice. After completion, the 

final extract was evaporated and dried at room temperature. 

2.4.1. Separation of extracts in different solvents. 

The separation was performed using a separating funnel, 3 grams of the extract was 

solvated properly in 60 ml DW. This was introduced into a separating funnel, and 60 ml hexane 

was added and mixed well. The separation resulted in the formation of two layers, then the 

upper layer was separated, and the same process was repeated thrice. The same technique was 

used for all solvents. 

2.5. Qualitative physicochemical characteristics. 

2.5.1. Phytochemical screening tests. 

Various chemical tests were to detect the existence of alkaloids, tannins, saponins, 

carbohydrates, flavonoids, and other compounds in plant extracts. The bioactive compounds 

are found in medicinal plants, such as flavonoids, alkaloids, tannins, saponins, essential oils, 

and other chemical compounds. These phytocompounds are responsible for the curative effect 

of the plant. Pumpkin samples (peel and pulp) were analyzed for phytochemicals to learn more 

about their active ingredients. Total alkaloids, flavonoids, and cardiac glycosides were also 

determined [13,14].  

Standard techniques were used to test the phytochemical content of C. pepo peel and 

pulp extract. Phytochemical screening was carried out in the extracts to detect significant 

natural chemical groups using various solvents [15- 17] ( Table 1). 

Table 1. Phytochemical analysis of peel and pulp part of the fruit of C. pepo. 

S. No Phytochemical   Test Observation Inference 

1. Tannins and 

Phenols 

The test sample was prepared to have 1ml 

plant extract and 1ml ferric chloride (5%), 

and it was mixed. 

The appearance of 

dark blue or 

greenish 

coloration. 

Indicates the presence 

of tannins & phenols. 

Some droplets of potassium permanganate 

were mixed with plant extract (1ml). 

Purple coloration Indicates the presence 

of phenols. 

1 to 2 drops of the lead solution were 

added to the test sample 

Formation of 

white precipitate  

Shows the existence 

of tannins. 

On adding acetic acid to the test sample The appearance of 

red coloration 

Shows the existence 

of phenols 
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S. No Phytochemical   Test Observation Inference 

To 1ml of the test sample, 1 ml of 

potassium dichromate was added 

Formation of red 

precipitate  

Indicates the presence 

of phenols 

To test the sample, a few drops of iodine 

solution was added 

Red coloration  Presence of tannins 

On adding dilute HNO3 to the test sample The appearance of 

reddish-yellow 

color 

Suggested the 

existence of phenols. 

2.  Saponins 2 ml plant extract and 2 ml distilled water 

were mixed. 

Development of 

foam  

Indicates the presence 

of saponins 

3. Alkaloids Dragendroff’s’ test: Add a few drops of 

Dragendroff’s reagents to 2-3ml of plant 

extract. 

The precipitate of 

orange-red color 

is generated 

Indicates the presence 

of alkaloids  

 Mayer’s test: A portion of the extract was 

subjected to the ’Mayer’s test reagent.  

Cream-colored 

precipitate forms 

Confirms the 

presence of alkaloids 

Wagner’s test: ’wagner’s reagent was used 

to treat a portion of the extract. 

The production of 

a red-brown 

colored 

precipitate 

Indicates the presence 

of alkaloids  

Hager’s test: On the treatment of a small 

amount of plant sample with ’Hager’s 

reagent 

It is noted that a 

conspicuous 

yellow precipitate 

is forming 

Confirms the 

presence of alkaloids 

4. Flavonoids Aqueous NaOH and HCl: A small volume 

of the extract on treatment with aqueous 

NaOH and HCl. 

It gives a yellow 

and orange color  

Indicates the presence 

of flavonoids  

H2SO4 Test: Conc. H2SO4 was used to 

treat a portion of the extract.  

 Production of an 

orange color 

Shows the presence 

of flavonoids  

5.  Anthocyanin NaOH Test: A small volume of extract 

was introduced to 2M NaOH. 

Formation of a 

blue-green color 

Indicates the presence 

of anthocyanin  

6.  Sterols  Lieberman Burchard:  To 1 ml plant, the 

excerpt was added chloroform followed by 

acetic anhydride and a few drops of H2SO4. 

The appearance of 

dark green color 

in the solution 

Confirms the 

presence of sterols. 

7.  Proteins Million’s test: To test solution (3 ml), mix 

million’million’s reagen t(5ml). 

Formation of a 

white precipitate. 

The warm 

precipitate turned 

brick red when 

dissolved, 

yielding a red 

color solution. 

Confirms the 

presence of proteins. 

 

 

Xanthoprotien test (for proteins containing 

tyrosine or tryptophan): Combine test 

sample (3ml) with concentrated H2SO4 

(1ml) 

 Production of a 

white residue.  

Shows the presence 

of proteins 

Test for sulfur-contained protein: Combine 

test sample (5ml) with 40% NaOH (2ml) 

and a few drops of lead acetate solution 

(10%).  

When this 

mixture was 

brought to a boil, 

it turned black or 

brown due to the 

production of 

precipitates 

Indicates the presence 

of proteins   

Aqueous ninhydrin test: Extract on 

treatment with aqueous ninhydrin. 

It gives blue and 

purple color  

The appearance of 

blue color indicates 

the presence of amino 

acids, is purple color 

appears, it indicates 

the presence of 

proteins. 

Ninhydrin (Acetone):-  Extract was treated 

with ninhydrin (solvated in acetone).  

The production of 

purple color 

Indicates the presence 

of protein. 
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S. No Phytochemical   Test Observation Inference 

Biuret test: The extract was boiled and 

filtered in distilled water. A 2 percent 

copper sulfate was used to treat the 

filtrate. 95 percent ethanol and potassium 

hydroxide were added to this. 

The pink 

ethanolic coating 

was forming 

Shows the presence 

of proteins. 

8. Tyrosine  A test sample (3ml) was warmed up with a 

few drops of Millions reagent.  

The mixture was a 

dark crimson 

color that appears 

Shows the presence 

of tyrosine  

9. Cysteine  A few drops of NaOH (40%) and lead 

acetate (10%) were introduced to the 5ml 

test solution.  

When this 

solution was 

heated, a black 

lead sulfate 

precipitate 

developed 

Indicates the presence 

of cysteine 

10. Phenols Ferric chloride test:- A Fraction of extract 

on treatment with ferric chloride (5%).   

Observation gives 

a deep blue or 

black color. 

Confirms the 

presence of phenols. 

Lieberman’s test: Sodium nitrite was used 

to heat the extract. H2SO4 solution was 

added and diluted with water, followed by 

an excess of diluted NaOH.  

It took on a deep 

red, green, or blue 

hue. 

Shows the presence 

of phenols 

11. Quinones  

 

Concentrated HCl was used to treat a small 

portion of the extract.  

It resulted in the 

production of a 

yellow-colored 

precipitate. 

Indicates the presence 

of quinones 

12.  Carbohydrates Molicsh’s carbohydrate test: Each part 

dissolved in distilled water received drops 

of Molicsh’s reagent. By the wall of the test 

tube, add 1ml of concentrated H2SO4. 

Allow 2 minutes for the mixture to rest. 

Then 5ml distilled water was added to 

dilute it. 

 A positive test 

was shown by the 

appearance of red 

or dull violet color 

in the interphase 

of two layers. 

Shows the presence 

of carbohydrates 

Fehling’s test for free reducing sugar: - In 

distilled water, 0.5ml of plant extract was 

mixed and filtered. Filtrate with 5 ml of 

Fehling’s solution A&B in equal parts was 

heated.  

The proximity of 

reducing sugar 

was shown by the 

production of a 

red cuprous oxide 

precipitate. 

It confirms the 

presence of 

carbohydrates.  

Benedict test: In a test tube, Benedict's 

reagent and test solution were added in 

equal volume. Then was kept in a hot water 

bath (5 min).  

The solution 

appeared green, 

yellow, or red, 

depending on the 

test solution's 

concentration. 

Indicates the presence 

of carbohydrates 

Barfoed’s test: An equal amount of 

Barfoed’s reagent and plant extract were 

mixed.  

After being 

warmed up for 1-

2 min in a boiling 

water bath and 

then cooled down, 

a red precipitate 

was detected. 

Confirms the 

existence of 

carbohydrates in the 

sample. 

Bial’s orcinol test: - A few test droplets 

were mixed with Bial’s reagent.  

The green-purple 

color appeared 

Shows the presence 

of carbohydrates 

13 Hexose sugars Selwinoff’s test (For ketohexose, such as 

fructose): Selwinoff’s reagent and test 

sample were mixed in the ratio of 3:1, and 

then placed in a water bath for 1-2 min.  

The presence of 

sugars was shown 

by the production 

of red color. 

Positive for sugars 

Tollen’s phloroglucinol galactose test: 

Concentrated HCl (2.5ml) and 4 ml of 

phloroglucinol (0.5%) were added. A 1-

2ml test solution was added and heated. 

The change in 

color is observed 

from yellow to 

crimson. 

Indicates the presence 

of hexose sugars 
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S. No Phytochemical   Test Observation Inference 

Cobalt-chloride test: 3 ml test solution + 2 

ml cobalt chloride. After the water had 

been warmed and cooled, NaOH solution 

(a few drops) was added.  

The mixture 

turned greenish 

blue for glucose, 

purple for 

fructose, or the 

upper layer 

changed greenish 

blue, while the 

lower layer turned 

purplish (a 

mixture of 

glucose and 

fructose). 

It gives positive 

results for sugars 

14.  Gums 

 

Using HCl, hydrolyze the test solution and 

perform the Fehling’s or ’Benedict’s test.  

The color red was 

observed 

Positive for gums. 

15. Fats & oils  A large portion of the drug was kept on the 

glass side; a few drops of Sudan red 3rd 

reagent were applied, washed with 50% 

alcohol, and mounted in glycerin after 2 

min.  

Oil globules were 

visible under a 

microscope 

Shows the presence 

of fats and oils. 

16. Glycosides Legal’s test:-  To aq. or alcoholic extract, 1 

mlyridine, and 1 ml sodium nitroprusside 

were added. 

A pink to crimson 

tint developed. 

Indicates the presence 

of glycosides 

Deoxysugar test (Keller-Killiani test): 

Glacial acetic acid, one drop fecl3 (5%), 

and conc. H2SO4 was added to 2ml extract 

At the confluence 

of the two liquid 

layers, a reddish 

brown tint 

developed, while 

the upper layer 

seemed bluish 

green 

Shows the presence 

of glycosides  

17.  Anthraquinone 

glycosides 

Borntrager’s anthraquinonene glycosides 

test: H2SO4 dilution to 3ml extract. It was 

added, cooked, and then sieved. An equal 

volume of chloroform and benzene was 

added to the cold filtrate and thoroughly 

mixed. Ammonia was added after the 

organic solvent was separated.  

The ammoniacal 

layer changed 

color from pink to 

crimson 

Confirms the 

presence of 

anthraquinones 

glycosides 

Modified borntrager’s test for c-glycoside: 

5 ml fecl3 (5%) and diluted HCl (5 ml ) 

were introduced to 5 ml extract and boiled 

for 5 minutes in a boiling water bath. The 

mixture was then cooled, and benzene or 

another organic solvent was added. It was 

then thoroughly shaken. The organic layer 

was removed. Dilute ammonia in an equal 

volume was added.  

The color of the 

ammoniacal layer 

was pinkish red 

Confirms the 

presence of 

anthraquinones 

glycosides 

18.  Coumarin 

glycosides 

Moistened dry powder was placed in a test 

tube. The test tube was covered with filter 

paper soaked in dilute NaOH. Kept in a 

water bath. After some time, exposed the 

filter paper to UV light.  

It showed 

yellowish-green 

fluorescence. 

 

Indicates the presence 

of coumarins. 

3. Results and Discussion 

3.1. Preparation of extracts. 

The phytoprofile of C. pepo peel and pulp was combined in various solvents, ranging 

from polar to non-polar. The extracts of the two components were examined for color, physical 

condition, and consistency, as illustrated in Table 2. 
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Table 2. Prefatory phyto-profile of peel and pulp part of the fruit of C. pepo. 

Solvents Boiling 

point 

Polarity 

Index 

Color of Extracts Consistency Nature 

   Peel Pulp Peel Pulp Peel Pulp 

Hexane 68.7 0.1 Dark green Light 

brown 

Sticky Sticky Semi 

solid  

Semi 

solid  

Chloroform 61.1 4.1 Greenish 

brown 

Light 

brown 

Sticky  Sticky  Semi 

solid 

Semi 

solid 

Ethyl acetate 77.1 4.4 Light 

brown 

Light 

brown 

Sticky  Sticky  Semi 

solid 

Semi 

solid 

n-Butanol 117.6 6.6 Dark 

brown 

Dark 

brown  

Sticky  Sticky  Semi 

solid 

Semi 

solid 

Aqueous 100 10.2 Dark green Dark 

brown  

Sticky  Sticky  Semi 

solid 

Semi 

solid 

3.2. Pharmacognostical analysis. 

3.2.1. Proximate analysis. 

The results of the pharmacognostic analysis exhibited (Table 3) that the pulp has a total 

ash value of 5.8 ± 0.07, an acid insoluble ash value of 1.7±0.05, and a water-soluble ash value 

of 2.4 ± 0.10 percent w/w, whereas the peel has a total ash value of 6.9 ± 0.17, an acid insoluble 

ash value of 2.9 ± 0.1 and a water-soluble ash value of 3.6 ± 0.407 percent w/w. The sulfated 

ash was 19.5 ± 1.29 and 18.3 ± 3.16 in peel and pulp, respectively [18,19]. Ash values are used 

to identify a crude drug’s quality, purity, and identity. The carbonates, phosphates, sodium, 

potassium, magnesium, and calcium silicates are among the inorganic radicals in ash. These 

are present in a precise amount in a specific crude drug. As a result, quantifying ash values in 

terms of multiple ash values aids in standardization. Inorganic factors such as calcium oxalate, 

silica, and carbonate concentration of the crude medication can sometimes alter the ‘Total ash 

value’. The peel in C. pepo was found to have a higher total ash content than the pulp. The 

sulfated ash test is a weight-based analytical method for assessing a sample’s inorganic 

content. Sulfated ash was also found higher in peel because of the presence of a more inorganic 

particle than pulp powder. As the outer layer of the fruit includes more inorganic pollutants, 

the ash content of the peel sample was found to be higher. As the ash content reflects the 

quantities of inorganic matter in any sample, the greater ash content indicated high inorganic 

matter. According to this study, a peel possessed higher ash values than a pulp because the peel 

is the outer covering of the fruit. So, it has more inorganic particles, which results in higher 

values. The low values of the impurities due to earthy materials were found to be lower in pulp 

than in peel. Adulterating raw components by things such as dirt, sand, and a low acid-insoluble 

ash value also alters the number of components absorbed in the body. 

Table 3. Proximate analysis of peel and pulp of C.pepo. 

Parameters Peel (Value in %) Pulp (Value in %) 

Total ash value 6.9  ± 0.17 5.8 ± 0.07 

Acid insoluble ash value 2.9  ± 0.10 1.7  ± 0.05 

Water soluble ash value 3.6  ± 0.41 2.4  ± 0.10 

Sulfated ash value  19.5 ± 1.29 18.3 ± 3.16 

(Values were Mean± SE , where n=3) 
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Figure 1. Ash values of peel and pulp of C. pepo. 

3.2.2. Determination of extractive values. 

For the evaluation of a crude medication, extractive values are useful. It provides 

information on the chemical constituents found in crude medicine. The nature and clarity of 

the drug are determined through the extraction value of the crude drug. The extractive values 

were higher in the aqueous pulp extract and the methanolic peel extract. The presence of more 

polar elements in the extract resulted in a higher value of aqueous extract in the pulp. The 

extract yield was high when extracted in highly polar solvents. The extractive values of C.pepo 

extracts were studied and are shown in Table 2. 

In comparison to other extracts, the extractive value of peel powder in the aqueous 

extract was highest (55.44±2.019) in the current investigation. The hexane extract had a 

significantly lowest extractive value (0.746±0.037) in C.pepo. (Table 4). 

Less polar solvents extract fewer phenolic chemicals, and as a result, these extracts have 

a lower ability to scavenge free radicals. Water, alcohols (ethanol, methanol), and their mixes 

are soluble in highly hydroxylated aglycone forms of phenolic compounds, whereas less polar 

and highly methoxylated aglycone forms of phenolic compounds are removed into less polar 

solvents (ethyl acetate, acetone, chloroform). More polar extracts have stronger antioxidant 

activity because phenolic compounds’ hydroxy groups contribute to antioxidant action [20]. 

Therefore, the presence of the more polar component in the extracts resulted in a higher yield 

and, following the results, had high scavenging activity. 

Table 4. Extractive values of peel and pulp extract of C.pepo. 

Solvents Extractive value (% yield) 

 Peel Pulp 

Hexane 0.746±0.037 2.213±0.083 

Chloroform 2.166±0.117 4.43±0.16 

Ethyl acetate 8.676±0.485 3.343±0.18 

n- butanol 10.926±0.402 9.7±0.544 

Hydroethanol 38.540±2.015 23.043±0.84 

Aqueous 55.44±2.019 14.656±0.534 
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Figure 2. Extractive values of peel and pulp of C.pepo. 

3.2.3. Moisture content. 

Different amounts of water are present in medicinal plants, which are responsible for 

the growth and decay of microorganisms. The moisture content is a crucial occurrence for 

plants that absorb moisture quickly and decay quickly. A low moisture level indicates that the 

powder sample is more resistant to microbial destruction.  

No significant difference was found in the values, but the pulp was found to have higher 

moisture content than that of the peel because the pulp of the C.pepo has a higher water content 

than the peel, which is the outer covering of the fruit. In the current investigation, the 

percentage of moisture content in the pulp and peel of C.pepo was determined to be 

0.249±0.022gm and 0.256±0.025gm, respectively (Table 5). 

The higher the moisture content of the pulp, the more susceptible the fruit is to microbial 

attack and rotting, and the more unstable. As a result, the pulp should be dried before storage. 

When the moisture content of C.pepo pulps and peels were compared, it was discovered that 

the moisture content of the pulps was higher than that of the pulp.  

Table 5. The moisture content of peel and pulp extract of C.pepo. 

Sample  Moisture content (gm) 

Pulp 0.256±0.025 

Peel  0.249±0.022 

 
Figure 3. The moisture content of pulp and peel extracts of C.pepo. 
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3.3. Flourosence characterization. 

When exposed to diverse light conditions, most commonly visible daylight, 

fluorescence is an intrinsic and natural feature of some natural chemicals. When sliced surfaces 

or powdered forms of herbal plants are exposed to UV light, they frequently glow. Furthermore, 

when non-fluorescent compounds are treated with certain reagents, they are transformed into 

fluorescent derivatives. As a result, the fluorescence analytical phenomena can be effectively 

employed to qualitatively assess the pharmacognostic properties of any crude medication and 

aid in its identification. 

When peel powder was treated with a different solution, it showed results. Light green 

color with distilled water under visible light, fluorescence cream, and dark green under long 

and short wavelengths. The sample gave green color at visible, fluorescence brown, and dark 

green with glacial acetic acid. With HCl, light green under visible, fluorescence dark green, 

and dark green at long and short wavelength, respectively. Brown with H2SO4, under visible 

light, fluorescence black and dark green with a long and short wavelength. The sample gave 

green color with HNO3 visible light, whereas fluorescence black and dark green with a long 

and short wavelength. With 5% FeCl3, green color, fluorescence black and dark green under 

visible, long and short wavelength respectively. With iodine solution, green under visible light, 

fluorescence dark green and dark green under long and short wavelength. The sample showed 

green color with ammonia solution under visible light, and with a long, short wavelength, it 

gave fluorescence dark green and dark green. With NaOH, dark green, fluorescence dark green, 

and dark green under visible light, long and short wavelength. Powder showed green color with 

potassium dichromate under visible light, whereas fluorescence was dark green and dark green 

under long and short wavelengths. With a mixture of HNO3 and NH3 solution, powder gave 

green color, fluorescence dark green, and dark green under visible, long, and short wavelength, 

respectively. With ethanol, the light green color of the sample was observed under visible light, 

fluorescence cream, and dark green under long and short wavelengths. On mixing with 

methanol, the sample gave light green, fluorescence cream, dark green under visible light, long 

wavelength, and short wavelength, respectively. Powder with toluene, cream color under 

visible light, fluorescence cream, and dark green under long and short wavelengths.  

The pulp sample was treated with several solutions and showed various results. Cream 

color with distilled water under visible light, fluorescence cream, and light green under long 

and short wavelengths. The sample gave a cream color at visible, fluorescence light green and 

dark green with glacial acetic acid. With HCl, cream under visible fluorescence is light green 

and dark green at long and short wavelengths, respectively. Brown with H2SO4, under visible 

light, fluorescence black and black with a long and short wavelength. Sample with HNO3 gave 

cream color with visible light whereas fluorescence light green and dark green with a long and 

short wavelength. With 5% FeCl3, light brown color, fluorescence black and dark green under 

visible, long and short wavelength respectively. With iodine solution, cream under visible light, 

fluorescence light green and dark green under long and short wavelength. The sample showed 

a light brown color with ammonia solution under visible light, and with long, short wavelength, 

it gave fluorescence light green and dark green. With NaOH, light brown, fluorescence dark 

green, and dark green under visible light, long and short wavelength. Powder showed light 

brown with potassium dichromate under visible light, whereas fluorosence was light green and 

dark green under long and short wavelengths. With a mixture of HNO3 and NH3 solution, 

powder gave a cream color, fluorescence light green, and dark green under visible, long, and 
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short wavelengths, respectively. With ethanol, the cream color of the sample was observed 

under visible light, fluorescence light green, and dark green under long and short wavelengths. 

On mixing with methanol, the sample gave cream color, fluorescence light green, dark green 

under visible light, long wavelength, and short wavelength, respectively. Powder with toluene, 

cream color under visible light, fluorescence light green and dark green under long and short 

wavelengths. As a result, fluorescence research is the essential measure for qualitatively 

assessing the pharmacognostic characteristic of crude medication (Table 6). 

Table 6. Fluorescence characterization of peel and pulp of C.pepo. 

S.No Chemical  Visible  Long wavelength (366nm) Short wavelength 

(254nm) 

  PEEL PULP PEEL PULP PEEL  PULP  

1. Powder  Green  Cream  Fluorescent 

cream  

Fluorescent 

cream  

Dark 

green  

Light green 

2. Distilled 

water  

Light green Cream  Fluorescent Fluorescent 

light green 

Dark 

green  

Dark green 

3. Glacial 

acetic acid 

Green  Cream Fluorescent 

brown 

Fluorescent 

green 

Dark 

green 

Dark green 

4.  1N HCL Light green  Cream Fluorescent 

dark green 

Fluorescent 

light green 

Dark 

green 

Dark green 

5.  H2S04 Brown  Brown  Fluorescent 

black 

Fluorescent 

black 

Dark 

green 

Black 

6. Conc. HNO3 Green  Cream Fluorescent 

black 

Fluorescent 

light green 

Dark 

green 

Dark green  

7. 5% Fecl3 Green Light 

brown 

Fluorescent 

black 

Fluorescent 

black 

Dark 

green 

Dark green 

8. Iodine 

solution  

Green Cream 

cream 

Fluorescent 

dark green 

Fluorescent 

light green  

Dark 

green 

Dark green 

9. Ammonium 

solution  

Green  Light 

brown 

Fluorescent 

dark green 

Fluorescent 

light green 

Dark 

green 

Dark green 

10.  1N NaOH Dark green Light 

brown  

Fluorescent 

dark green 

Fluorescent 

dark  

Dark 

green 

Dark green 

11. Potassium 

dichromate  

Green Light 

brown  

Fluorescent 

dark green 

Fluorescent 

dark green 

Dark 

green 

Dark green 

12.  HNO3 + 

NH3 soln 

Green Cream Fluorescent 

drak green  

Fluorescent 

light green 

Dark 

green 

Dark green 

13. Ethanol Light green Cream Fluorescent 

cream 

Fluorescent 

light green 

Dark 

green 

Dark green 

14. Methanol Light green Cream Fluorescent 

cream 

Fluorescent 

light green 

Dark 

green 

Dark green 

15. Toulvene  Cream  Cream  Fluorescent 

cream  

Fluorescent 

light green 

Dark 

green 

Dark green 

3.4. Phytochemical screening of peel and pulp extract of C.pepo. 

The experiments on phytochemistry were carried out to confirm the presence of 

phytonutrients in different fractions of the hydroethanolic extract of C.pepo peel and pulp. 

These extracts were made from various plant solvent fractionates, including hexane, 

chloroform, ethyl acetate, n-butanol, and the aqueous. They demonstrated the availability of 

several metabolites. Different fractionates included different phytoconstituents. A wide 

spectrum of phytoconstituents in the screened extracts suggests that the plant’s pulp and peel 

could be used as a medicinal agent beneficial to the current flora and fauna population. The 

phytochemical analysis reveals the presence of medicinally active constituents such as 

alkaloids, flavonoids, saponins, tannins, carbohydrates, phytosterol, glycosides, proteins, 

phenols, and anthraquinones. The flavonoids were found to be present in both the samples; 

flavonoids, which are found in plants as coloring pigments, also act as antioxidants in varying 
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amounts. Flavonoids have been reported to protect membrane lipids against oxidation. 

Flavonoids are a type of polyphenol found in abundance among secondary metabolites in 

plants. Anticarcinogenic, anti-inflammatory, antiulcerogenic, antiviral, antimutagenic, 

antioxidant, antibacterial action, antiallergic, antihepatotoxic, antiosteoporosis, and even 

anticancer qualities are only a few of the properties of this family [21]. Shah et al., 2019 

reported the cardioprotective property of flavonoids. It possesses potential pharmacological 

activities such as antioxidant activity [22]. Sulfur-containing proteins were also found in the 

peel and pulp extracts. A disparity between reactive oxygen species and antioxidant defense 

systems causes oxidative stress, which damages biological components. Antioxidants aid in the 

prevention or correction of reactive species’ harmful effects. Sulfur is a vital component of 

biological systems. This atom is found in proteins as the redox-active cysteine residue and in 

critical antioxidant compounds such as glutathione, thioredoxin, and glutaredoxin, which are 

required for life [23]. The phenols possess antioxidant activities. The presence of Alkaloids in 

both parts of the plant also be the reason for its therapeutic effects. 

Different solvent extracts of various plant parts revealed the presence of various types 

of phytoconstituents at varying levels, assisting in selecting a specific extract for isolating the 

active principle (Table 7). 

Table 7. Phytochemical screening of peel and pulp extract of C. pepo. 

Plant constituents     Test performed  C. pepo 

Peel Pulp 

H C EA B A H C EA B A 

Tannins and 

phenols  

Fecl3 test  - - - - - - - - - - 

Lead acetate test  ++ - - - ++ + ++ ++ ++ ++ 

Acetic acid test  - - - - - - - - - - 

Potassium 

dichromate test 

- - - - - - - - - - 

Dilute iodine 

solution test 

+++ +++ +++ ++ ++ +++ +++ +++ ++ ++ 

HNO3 test +++ - - - - - - - - - 

Potassium 

permagnet test 

+++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 

Saponification  Foam test ++ ++ + - - ++ ++ + - - 

Alkaloids  Dragendroff’s test +++ +++ +++ +++ ++ +++ +++ +++ +++ +++ 

 Mayer’s test +++ +++ +++ +++ - ++ +++ +++ +++ - 

 Wagner’s test +++ +++ +++ ++ - +++ +++ +++ ++ ++ 

 Hager’s test + +++ + - - + +++ + - - 

Flavonoids NaOH test + ++ ++ +++ +++ ++ ++ +++ +++ +++ 

 H2SO4 test - - - ++ - ++ ++ ++ +++ +++ 

Anthocyanins  NaOH test ++ +++ - - - - - - - - 

Sterols Libermann 

Burchard’s test 

+++ ++ - - - - - - - - 

Protein  Millon’s  - - - - - - - - - - 

 Xanthoprotein +++ ++ - - - - + - - - 

 Protein containing 

sulphur 

+++ ++ +++ ++ +++ +++ +++ +++ +++ +++ 

 Ninhydrin (Aq) ++ ++ ++ +++ +++ - - - - - 

 Ninhydrin (acetone) + + + + + - - - - - 

 Biuret test +++ +++ +++ +++ +++ +++ ++ +++ +++ ++ 

Tyrosine Millon’s test - - - - - - - - - - 

Cystein Lead sulphate test - - - - - - - - - - 

Phenols  FeCl3 test + + ++ +++ +++ ++ ++ +++ +++ +++ 

 Libermann’s test  ++ ++ +++ +++ +++ + ++ ++ ++ ++ 

Quinones   - ++ - - - - ++ - - - 

Carbohydrates Molisch’s test - - - - - - + - - - 
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Plant constituents     Test performed  C. pepo 

Peel Pulp 

H C EA B A H C EA B A 

 Fehling’s test - ++ - - - - ++ - - - 

 Benedict’s test +++ ++ - - - - ++ - - - 

 Barfoed’s test - - - - - ++ - - - - 

 Bial’s test  +++ +++ - - - - ++ - - - 

Hexose sugars Tollen’s 

phologlucinol test 

+++ +++ + + ++ ++ +++ ++ ++ ++ 

 Cobalt chloride test +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 

 Selwinoff’s test - - - - - - - - - - 

Gums  Fehling’s test - - - - - - - - - - 

Fats and oils  Sudan’s test ++ ++ +++ + + + +++ +++ +++ ++ 

            

Glycosides  Legal’s test +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 

 Deoxysugars test + + - - - - - - - - 

Anthraquinones Borntager’s test - - - - - - - - - - 

 Modified 

borntager’s test 

+++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 

Coumarin   - - - - - -    - - - - 

(Where H: Hexane; C:Chloroform; EA: Ethyl Acetate; B :n Butanol and A: Aqueous) 

4. Conclusions 

The study of pharmacognostic attributes of plants that may be used in chronic illness 

prevention, pharmaceutical formulation, and further research. Phytochemical investigations on 

various plant extracts demonstrate the presence of bioactive compounds that have been linked 

to therapeutic and physiological effects. The ash analysis findings revealed that peel's total ash 

is higher than pulp and acid insoluble, and water-soluble ash is also higher in the peel. 

Extractive values can also be used to assess the chemical ingredients contained in a crude 

medication and to estimate which constituents are soluble in which solvents. The extraction 

value of aqueous extract was determined to be the greatest in this investigation. The 

fluorescence study under daylight and UV light revealed distinct colors after treatment with 

several chemical reagents. Pharmacological activity assessments are relevant and investigated 

for their therapeutic efficacy. Humans have been using medicinal plants for generations to 

prevent and treat various ailments. Chemical contents and biological features of a large range 

of endemic plants used by people, on the other hand, have been investigated and characterized. 

C.pepo is a medicinal plant that has been utilized in traditional herbal therapy for centuries. 
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