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Preparation of pumpkin pulp and effect of 

different preservation methods on chemical and 

sensory properties during storage 

 
Anju K Dhiman, Babu NG, Surekha Attri and Preethi Ramachandran 

 
Abstract 

The main objectives of the study was to develop pulp from ripe pumpkin using different combination of 

water per cent and cooking time and to evaluate best preservation method for storage of pulp. Among 

different combinations of water and cooking time tried to standardize the method of preparation of ripe 

pumpkin pulp, the combination comprising of 5 per cent water for 5 minutes cooking (C2) was selected 

superior on the basis of chemical characteristics and sensory attributes for conducting further studies i.e. 

preservation of pulp by heat and chemical methods. The pulp of T2 (pulp+KMS @ 2000 ppm in glass 

bottles) treatment retained the highest β-carotene (6.52 mg/100 g) as well as ascorbic acid (10.86 mg/100 

g) contents followed by T6 (Pulp + sodium benzoate (1000 ppm) + KMS (1000 ppm) in glass bottles) 

during six months of storage. Hence, it can be revealed from the study that nutritionally rich pumpkin 

pulp can be prepared which could be further utilized for the preparation of various other value added 

products. 
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Introduction 

Ripe pumpkin (Cucurbita moschata Duch ex Poir) is commonly known as ‘Sitaphal’, 

‘Kashiphal’ or ‘Lal Kaddu’ in India and belongs to the family Cucurbitaceae and the genus 

Cucurbita. Worldwide, there are three main types of pumpkin, namely Cucurbita maxima, C. 

moschata and C. pepo (Lee et al., 2003) [16]. Out of these, C. moschata is a leading crop 

coming from tropical and subtropical zones such as Mexico and South America with higher 

consumption in the local market. The world production of pumpkins, squashes and gourds is 

estimated to be 25.19 million tonnes from an area of 2 million ha with 1,25,729 hg/ha yield 

(FAO, 2014) [11]. India is the second largest producer of pumpkin next to China and together 

they account for two-third of world production (FAO, 2014) [11]. The total production of 

pumpkin and other squashes in India is 1,197 million tonnes from an area of 54,000 ha (NHB, 

2016) [22]. Recent figures on the area and production of pumpkin in Himachal Pradesh are not 

available due to sporadic cultivation. However, the production reported in the year 2013 was 

62,169 metric tonnes from an area of 2,436 ha (NHB, 2013) [21]. 

Pumpkin is a seasonal crop and is best cultivated in the warm season in good well drained soil. 

The fruit is very sensitive to heat and highly perishable in warm conditions. Pumpkin is one of 

the rich sources of phytonutrients, which performs many functions in overall health. They are 

valuable source of functional components mainly carotenoids, zeaxanthin, vitamin E, ascorbic 

acids, phytosterols, selenium and linoleic acid, which acts as antioxidant in human nutrition 

(Sirohi et al., 1991) [26]. Besides high nutritional value, pumpkin possesses many medicinal 

properties. Pumpkin is rich source of biologically active compounds and is recommended for 

arthrosclerosis and helps to reduce the cholesterol in people suffering from obesity 

(Danilchenko et al., 2000) [5]. Despite the enormous health benefits of pumpkins, they are 

grown on a low scale because of the lack of knowledge on its nutritional value and market 

prospective. Pumpkin has vast scope of diversification for its application in the production of 

commercial products. Pumpkin can be profitably converted into a variety of value added 

products such as jam, jelly, marmalades, puree, sauces, chutney, pickle and halwa (Dhiman et 

al., 2009) [10], cookies and weaning mix (Bavita, 2013) [4], instant food mixes (Dhiman et al., 

2017a) [7] such as instant halwa mix (Dhiman et al., 2017b) [8] and instant soup mix (Dhiman et 

al., 2017c) [9] and beverages (Dhiman et al., 2017) [6]. For the preparation of these value added 

products in many cases we need pumpkin pulp. Preparation and preservation of pumpkin pulp 

by using different methods in not available yet. There are various preservation methods such 

as chemical and heat preservation. 
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These preservation methods are used to prevent the food 

spoilage caused by microorganism and therefore are 

effectively used in combination for better preservation. 

Chemical such as sodium benzoate and potassium 

metabisulphite (KMS) are commonly used as preservatives 

for long term storage of fruit pulp because of their better 

antimicrobial activity (Akhtar et al., 2010) [1]. Keeping in 

view the above facts, the efforts have been made in the 

present investigation in order to prepare and improve the shelf 

life of ripe pumpkin pulp by using the various safe 

preservation methods with their safe concentration. 

 

Materials and Methods 

Procurement of raw materials 

Ripe pumpkin (Cucurbita moschata) for conducting the study 

were procured from local market of Solan and brought to the 

Department of Food Science and Technology, Dr YS Parmar 

University of Horticulture and Forestry, Nauni, Solan (HP). 

The chemicals such as Sodium benzoate (NaC6H5CO2) and 

Potassium metabisulphite (K2S2O5) were purchased from 

local supplier. 

 

Preparation of pumpkin pulp 

Ripe pumpkins were thoroughly washed and cut into halves. 

After removing the seeds and fluffy portion (fibrous 

strains/brains), pumpkins were cut into slices. The slices were 

peeled, washed and cut into small pieces. To standardize the 

method of preparation of pulp, pumpkin pieces (1 kg) were 

heated in a pressure cooker of five kg capacity by using 

domestic gas stove with varied water proportions (5 and 10 

%) and cooking time duration of 3, 5 and 10 min (Table 1). 

The whole mass was then converted into pulp by grinding in 

mixer cum grinder (Model MX-1155). The pulp thus obtained 

was analysed for different chemical parameters and the best 

combination on the basis of higher retention of nutrients as 

well as sensory scores was selected for further studies.  

 
Table 1: Standardization of water proportion and cooking time 

duration for preparation of ripe pumpkin pulp 
 

Treatment (C) Water (%) Cooking time duration (min) 

C1 5 3 

C2 5 5 

C3 5 10 

C4 10 3 

C5 10 5 

C6 10 10 

 

Preservation of ripe pumpkin pulp 

The obtained ripe pumpkin pulp by using best combination of 

water per cent and cooking time was acidified with citric acid 

to a level of 0.3 per cent and preserved by using different 

methods such as chemical and heat preservation. As per 

preservation method, the pulp was packed in cans, glass 

bottles and PET jars (Table 2). The packed pulp was kept at 

ambient temperature for storage. The quality evaluation 

studies of the pulp were conducted at 0, 3 and 6 months. 

 
Table 2: Treatment detail for preservation of ripe pumpkin pulp 

 

Treatment (T) Description 

T1 Canning 

T2 Pulp + potassium metabisulphite (2000 ppm) in glass bottles 

T3 Pulp + potassium metabisulphite (2000 ppm) in PET jars 

T4 Pulp + sodium benzoate (2000 ppm) in glass bottles 

T5 Pulp + sodium benzoate (2000 ppm) in PET jars 

T6 Pulp + sodium benzoate (1000 ppm) + potassium metabisulphite (1000 ppm) in glass bottles 

T7 Pulp + sodium benzoate (1000 ppm) + potassium metabisulphite (1000 ppm) in PET jars 

T8 Pulp + pasteurization in glass bottles 

T9 Pulp + potassium metabisulphite (1000 ppm) + pasteurization in glass bottles 

T10 Pulp + sodium benzoate (1000 ppm) + pasteurization in glass bottles 

 

Physico-chemical analysis 

Pumpkin fruit and pulp was analyzed for different parameters. 

The weight of fruit was taken on top pan balance while length 

and width of ripe pumpkin were measured by using thread 

and scale. Recovery of pulp was calculated by subtracting the 

weight of peel/seed/core/fluffy portions from the fruit. The 

colour of the flesh of pumpkin was evaluated visually. 

Moisture content was determined by measuring the weight 

loss due to evaporation of water (AOAC, 2012) [3]. Titrable 

acidity was estimated by titrating known volume of sample 

against standard 0.1 N NaOH using phenolphthalein as an 

indicator (Ranganna, 2009) [23]. Total Soluble solids (TSS) of 

the samples were measured by hand refractometer of 0-32 

°Brix (AOAC, 2012) [3]. The pH was determined by using a 

digital pH meter (CRISON Instrument, Ltd Spain). The 

method as described by Ranganna (2009) [23] was followed for 

the estimation of pectin. Ascorbic acid content was 

determined by using 2-6 dichlorophenol indophenols dye 

(AOAC, 2012) [3]. Sugars, ash content and β-carotene was 

estimated by as per the method described by Ranganna (2009) 

[23]. 

 

Sensory evaluation 

Nine point hedonic scale method given by Amerine et al. 

(1965) [2] was followed for conducting the sensory evaluation 

of pumpkin pulp. The panel of ten judges comprising of 

faculty members and post graduate students were selected 

with care to evaluate the products for various sensory 

parameters such as colour, body, texture, flavour and overall 

acceptability depending upon the type of product. Efforts 

were made to keep the same panel for sensory evaluation 

throughout the entire period of study. Plain water was given 

to the judges to rinse their mouth in between the evaluation of 

samples.  

 

Microbial examination 

Total plate count was calculated by aseptically inoculating 0.1 

g of serially diluted samples in total plate count/ standard 

plate count agar medium prepared according to Ranganna 

(2009) [23]. One ml of sample after serial dilution (10-2, 10-4, 

10-6 and 10-8) was aseptically inoculated in pre sterilized 

plates, followed by pouring total plate count agar (10-15 ml) 

under sterilized environment of laminar air flow. The plates 
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were then incubated at 37ºC for 72 hrs prior counting of 

microbes. The results of total plate count (TPC) were 

expressed as x 10-2 CFU/g of sample. 

 

Statistical analysis 

The data on physico-chemical characteristics of pumpkin 

fruits and pulp were analysed by using Completely 

Randomized Design (CRD) before and during storage. The 

data pertaining to sensory evaluation of pumpkin pulp was 

analyzed by using Randomized Block Design (RBD) as 

described by Mahony (1985) [17]. 

 

Results and Discussion 

The aim of the present experiment was to prepare pulp from 

ripe pumpkin and study its storage stability during storage by 

using various preservation methods. The physico-chemical 

analysis of ripe pumpkin fruit is presented in Table 3. 

 
Table 3: Physico-chemical characteristics of ripe pumpkin fruits 

 

Characteristics Pumpkin (Mean ± SD) 

Length (cm) 30.20+0.84 

Diameter(cm) 22.38+1.78 

Weight (g) 3260±505 

Edible portion (%) 64.98±0.65 

Pulp/juice/extract recovery (%) 81.20±0.65 

Visual colour Pale yellow to orange 

Moisture (%) 87.80±1.15 

TSS (ºB) 8.00±0.05 

Titrable acidity (%) 0.064±0.001 

Ascorbic acid (mg/100 g) 14.52±0.29 

Reducing sugars (%) 2.17±0.139 

Total sugars (%) 3.76±0.01 

β-carotene (mg/100 g) 12.27±0.577 

pH 4.40±0.05 

Crude fibre (%) 0.62±0.011 

Ash (%) 0.54±0.15 

 

Standardization of method for preparation of ripe 

pumpkin pulp 

The data pertaining to chemical characteristics of ripe 

pumpkin pulp extracted by hot pulping method is presented in 

Table 4. After going through the data it is revealed that, there 

were significant differences with respect to all chemical 

characteristics of pumpkin pulp extracted by six different 

combinations of water and cooking time duration. The 

recovery of pulp was found to range between 82.30 and 89.88 

per cent (w/w) with maximum value for C5 (10 % water for 5 

min) and minimum for C1 (5 % water for 3 min). The fruit to 

water ratio brought a significant effect on the yield of pulp, 

with increase in water content the yield of pulp also increased. 

Mandhyan et al. (2000) [18] and Sandhu et al. (2001) [24] 

recorded an increase in yield of guava pulp with increase in 

proportion of water. The total soluble solids (TSS) of 

extracted pulp ranged from 5.42 to 7.10 ºB. The treatment C3 

(5 % water for 10 min) exhibited the highest TSS which was 

statistically at par (7.05 ºB) with C2 (5 % water for 5 min) 

while C4 (10 % water for 3 min) showed the lowest level. 

With the increase in proportion of water in fruit, the TSS of 

pulp exhibited significant decrease. Further, with increase in 

cooking time, the TSS of resultant pulp showed a slight 

increase. The increase in TSS in hot break method might be 

due to loss of moisture and better extraction of soluble 

components (Kaushal, 2004) [15]. 

 

 
 

Table 4: Physico-chemical characteristics of ripe pumpkin pulp extracted by using different combinations of  water and cooking time duration 
 

Treatment 

(C) 

Water 

(%) 

Cooking time 

duration 

(min) 

Yield 

(%) 

TSS 

(ºB) 

Titrable 

acidity (%) 
pH 

Reducing 

sugars (%) 

Total 

sugars (%) 

Ascorbic acid 

(mg/100 g) 

β- carotene 

(mg/100 g) 

Pectin 

(%) 

C1 5 3 82.30 7.00 0.052 4.64 2.23 3.87 10.06 7.04 0.22 

C2 5 5 83.40 7.05 0.048 4.65 2.27 3.91 10.01 7.01 0.29 

C3 5 10 82.40 7.10 0.044 4.68 2.31 3.98 9.62 6.62 0.31 

C4 10 3 88.50 5.42 0.036 5.12 2.15 3.12 7.90 6.22 0.12 

C5 10 5 89.88 5.60 0.034 5.36 2.17 3.14 7.33 5.91 0.13 

C6 10 10 89.00 5.80 0.031 5.38 2.20 3.20 6.32 5.31 0.17 

CD0.05   0.17 0.08 0.01 0.04 0.06 0.05 0.14 0.16 0.03 

 

The data (Table 4) indicated that titrable acidity of pumpkin 

pulp was highest (0.052 %) in C1 (5 % water for 3 min) which 

was statistically at par with treatment C2 (5 % water for 5 

min) having a value of 0.048 per cent and C3 (5 % water for 

10 min) with a value of 0.044 per cent. With the increase in 

water to fruit dilution, the acidity of resultant pulp 

experienced a significant decrease. The maximum (5.38) pH 

value was recorded in C6 (10 % water for 10 min) and 

minimum (4.64) in C1 (5 % water for 3 min). With the 

increase in proportion of water in fruit, there was a significant 

increase in pH. The total sugars in pumpkin pulp showed the 

highest mean value of 3.98 per cent for C3 (5 % water for 10 

min) while the lowest total sugars (3.12 %) were observed in 

C4 (10 % water for 3 min). As far as reducing sugars are 

concerned, the maximum value of 2.31 per cent for C3 (5 % 

water for 10 min). Further, with the increase in proportion of 

water, total sugars as well as reducing sugars showed a 

significant decrease. With the increase in cooking time 

duration, total and reducing sugars were found to increase 
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during pulp preparation while a significant decrease was 

observed with enhancement of proportion of water.  

Table 4 also highlights the ascorbic acid content of pumpkin 

pulp extracted by using various combinations of water and 

cooking time. The data clearly indicate that ascorbic acid 

ranged between 6.32 and 10.06 mg/100 g. A critical look at 

the data revealed that heating of fruit for varied cooking time 

as well as increasing water proportion, exhibited a significant 

reduction in the ascorbic acid of extracted pulp. Ascorbic acid 

is the least stable of all the vitamins and is highly sensitive to 

oxidation and leach into water-soluble media during 

processing, storage and cooking (Franke et al., 2004) [12]. The 

results are in conformation with the findings of Murari and 

Verma (1989) [20] who recorded only 61.00 per cent retention 

in ascorbic acid of guava pulp extracted by hot break method. 

The data (Table 4) elucidate that β- carotene content ranged 

from 5.31 to 7.04 mg/100 g in pumpkin pulp extracted by 

using different cooking time and water combinations. The 

highest β- carotene was recorded in C1 (5 % water for 3 min) 

which was statistically at par with C2 (5 % water for 5 min) 

while lowest value) was observed in C6 (10 % water for 10 

min). Degradation of carotenoids can be accelerated by higher 

temperature, light and metal ions (Sundaram et al., 2013). The 

heating of fruit had a significant increase in pectin content of 

extracted pulp. The mean values for pectin (calcium pectate) 

were found to vary from 0.12 to 0.31 per cent. C3 (5 % water 

for 10 min) showed the highest pectin while the lowest was 

observed in C4 (10 % water for 3 min). An appraisal of data 

(Table 5) revealed that maximum colour score (8.00) was 

obtained by C1 (5 % water for 3 min) which was statistically 

at par with C2 (5 % water for 5 min). Maximum mean scores 

for taste (7.40), aroma (8.50) and overall acceptability (7.80) 

was awarded to C2 (5 % water for 5 min).  

It is concluded from the Table 4 the treatment C1 retained 

highest nutritional composition which was at par with 

treatment C2 but on the basis of sensory evaluation (Table 5), 

it was observed that although treatment C1 received highest 

scores for colour but due to its raw flavour (as per the 

feedback from panellists) treatment C2 was awarded 

maximum score for taste, aroma and overall acceptability. 

Therefore, C2 was selected for further preservation and 

storage studies. 

 
Table 5:  Sensory evaluation (on 9 point hedonic scale) of ripe pumpkin pulp extracted by using different combinations of water and cooking 

time duration 
 

Treatment (C) Colour Taste Aroma Overall acceptability 

C1 (5 % water for 3 min) 8.00 6.50 8.40 7.65 

C2 (5 % water for 5 min) 7.70 7.40 8.50 7.80 

C3 (5 % water for 10 min) 7.50 6.47 7.90 7.50 

C4 (10 % water for 3 min) 7.70 6.00 8.20 7.40 

C5 (10 % water for 5 min) 7.77 6.50 8.00 7.60 

C6 (10 % water for 10 min) 7.10 6.00 7.70 6.90 

CD0.05 0.26 0.53 0.23 0.17 

 

Change in chemical and microbial parameters of pumpkin 

preserved by different methods during storage  

Total soluble solids (TSS) 

The effect of storage on TSS of ripe pumpkin pulp is 

presented in Table 6. The data indicated a gradual increase in 

the TSS of pulp of different treatments with the advancement 

of storage. The mean TSS during storage up to 6 months 

ranged from 7.17 to 7.93 ºB. The mean maximum value was 

observed in T1 (Canning) while mean minimum was recorded 

in T2 (Pulp+KMS @ 2000 ppm in glass bottles). Statistically, 

significant differences were found among all the treatments. 

The highest value of 8.44 ºB was recorded in T6 

(Pulp+sodium benzoate @ 1000 ppm+KMS @ 1000 ppm in 

glass bottles) at 6 month of storage and the lowest of 7.01 ºB 

was noticed in T2 (Pulp+KMS @ 2000 ppm in glass bottles) 

at 0 month. Increase in TSS during storage may be due to 

breakdown of polysaccharides into monosaccharides. Hussain 

et al. (2014) [13] found a significant increase of TSS in 

chemically preserved apricot pulp during 2 months of storage 

and accredited this change to the higher temperature and 

inversion of sucrose into glucose and fructose.  

 
Table 6: Effect of different treatments and storage on total soluble solids (ºB) of ripe pumpkin pulp 

 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 Mean 

T1 8.10 8.12 8.20 8.13 

T2 7.01 7.10 7.30 7.14 

T3 7.04 7.70 8.33 7.70 

T4 7.04 7.20 7.40 7.21 

T5 7.04 7.51 7.92 7.49 

T6 7.05 8.00 8.44 7.85 

T7 7.05 7.82 8.18 7.70 

T8 7.10 7.20 7.30 7.20 

T9 7.10 7.60 8.20 7.63 

T10 7.10 7.57 8.00 7.56 

Mean 7.17 7.58 7.93  

CD0.05 

T (Treatments)  = 0.07 

S (Storage interval) = 0.04 

TxS   = 0.12 
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Titrable acidity  

Table 7 elucidate that treatments as well as storage period had 

a significant effect on titrable acidity of pumpkin pulp. 

Among the treatments, mean maximum value (0.36 %) was 

observed in T5 (Pulp+sodium benzoate @ 2000 ppm in PET 

jars), whereas, mean minimum (0.26 %) was noticed in T1 

(Canning). Significant differences were found among all the 

treatments during storage, however, the interaction between 

storage intervals and treatments was found to be non-

significant. The maximum value (0.40 %) was recorded in T5 

(Pulp+sodium benzoate @ 2000 ppm in PET jars) at 6 month 

of storage and minimum (0.25 %) in T1 (Canning) at 0 month. 

Increase in acidity may be due to breakdown of pectin into 

pectinic acid or due to the formation of acid by the breakdown 

of polysaccharides or oxidation of reducing sugars. 

 

 
Table 7: Effect of different treatments and storage on titrable acidity 

(%) of ripe pumpkin pulp 
 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 Mean 

T1 0.25 0.26 0.27 0.26 

T2 0.30 0.31 0.32 0.31 

T3 0.30 0.33 0.35 0.33 

T4 0.30 0.32 0.34 0.32 

T5 0.30 0.36 0.40 0.36 

T6 0.30 0.32 0.33 0.32 

T7 0.30 0.33 0.35 0.33 

T8 0.27 0.29 0.30 0.29 

T9 0.29 0.33 0.36 0.33 

T10 0.29 0.34 0.38 0.34 

Mean 0.29 0.30 0.31  

CD0.05 

T (Treatments)  = 0.02 

S (Storage interval)  = 0.01 

TxS   = NS 

 

Total sugars 

Results obtained (Table 8) for changes in total sugars of 

pumpkin pulp during storage reflected an increasing trend in 

all the treatments except for treatment T8 (Pulp + 

pasteurization in glass bottles) where a slight decrease is 

recorded. Mean value of total sugars increased from 5.13 to 

5.89 per cent during 6 months of storage. Mean maximum of 

6.59 per cent was observed in T1 (Canning) and mean 

minimum of 5.10 per cent was recorded in T5 (Pulp+sodium 

benzoate @ 2000 ppm in PET jars). Statistically, significant 

differences were found among all the treatments and the 

interaction between storage intervals and treatments was also 

found to be significant. While decreasing trend in total sugars 

might be due to inversion of sugars to monosaccharides by 

acid hydrolysis (Muralikrishnan et al., 1969) [19] and reaction 

of sucrose with amino acids and other reactions which leads 

to non enzymatic browning (Singh, 2002) [25].  

 

Reducing sugars 

Table 9 highlights the changes in reducing sugars of pumpkin 

pulp during storage. The mean value was found to increase 

from 2.45 to 3.09 per cent during a storage period of 6 

months. The mean maximum value (3.72 %) was observed in 

T1 (Canning) while mean minimum (2.50 %) in T8 

(Pulp+pasteurisation in glass bottles). The intermediate value 

of 2.88, 2.86, 2.81, 2.66, 2.63, 2.57, 2.54 and 2.52 per cent, 

respectively have recorded in T3, T5, T7, T4, T6, T9, T10 and T2. 

Significant variation was found among all the treatments. The 

interaction between storage intervals and treatments was also 

noticed to be significant. The increase in reducing sugars 

during storage might be due to the rapid hydrolysis of 

polysaccharides and their subsequent conversion to reducing 

sugars. 

 

Table 8:  Effect of different treatments and storage on total sugars 

(%) of ripe pumpkin pulp 
 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 Mean 

T1 5.67 6.77 7.33 6.59 

T2 5.03 5.45 5.66 5.38 

T3 4.99 5.22 5.50 5.24 

T4 4.99 5.31 5.62 5.31 

T5 4.98 5.12 5.21 5.10 

T6 5.09 5.61 6.49 5.73 

T7 5.02 6.50 7.04 6.19 

T8 5.21 5.20 5.19 5.20 

T9 5.20 5.69 6.02 5.64 

T10 5.09 5.62 5.85 5.52 

Mean 5.13 5.60 5.89  

CD0.05 

T (Treatments)  = 0.10 

S (Storage interval)  = 0.01 

TxS   = 0.17 

 
Table 9: Effect of different treatments and storage on reducing 

sugars (%) of ripe pumpkin pulp 
 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 Mean 

T1 2.95 3.97 4.24 3.72 

T2 2.37 2.56 2.64 2.52 

T3 2.35 2.90 3.39 2.88 

T4 2.36 2.63 3.00 2.66 

T5 2.35 2.90 3.32 2.86 

T6 2.37 2.52 3.01 2.63 

T7 2.36 2.67 3.40 2.81 

T8 2.44 2.53 2.54 2.50 

T9 2.45 2.52 2.72 2.57 

T10 2.46 2.50 2.65 2.54 

Mean 2.45 2.77 3.09  

CD0.05 

T (Treatments)  = 0.05 

S (Storage interval)  = 0.03 

TxS   = 0.08 

 

Ascorbic acid  

A critical look at the data (Table 10) showed that ascorbic 

acid content of pumpkin pulp ranged from 7.08 to 10.86 

mg/100 g. There was a significant decrease in ascorbic acid 

content of all the treatments during a storage period of 6 

months and the mean value was found to decrease from 11.55 

to 6.52 mg/100 g. Mean maximum ascorbic acid was noticed 

in T2 (Pulp+KMS @ 2000 ppm in glass bottles) while mean 

minimum was observed in T8 (Pulp+pasteurization in glass 

bottles). The interaction between storage intervals and 

treatments was found to be significant. The loss in ascorbic 

acid might be due to the oxidation of irreversible conversion 

of L-ascorbic acid into dehydroascorbic acid oxidase caused 

by trapped or residual oxygen in the glass bottles (Jaiswal et 

al., 2008) [14].  
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Table 10: Effect of different treatments and storage on ascorbic acid content (mg/100 g) of ripe pumpkin pulp 

 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 Mean 

T1 8.22 8.03 7.75 8.00 

T2 13.03 10.49 9.04 10.86 

T3 13.01 8.76 4.30 8.69 

T4 13.00 7.89 6.46 9.12 

T5 13.03 6.59 3.26 7.63 

T6 13.01 10.05 7.70 10.30 

T7 13.07 8.45 5.33 8.95 

T8 9.65 6.86 4.73 7.08 

T9 9.65 9.32 8.96 9.31 

T10 9.64 8.55 7.67 8.62 

Mean 11.55 8.50 6.52  

CD0.05     

T (Treatments)  = 0.08   

S (Storage interval) = 0.04   

TxS   = 0.13 

 

β- Carotene  

Data given in Table 11 reveal a decreasing trend of β-carotene 

in pumpkin pulp during storage period of 6 months and the 

mean value was found to decrease significantly from 6.71 to 

4.71 mg/100 g. It is clear from the data that the mean 

maximum value of 6.52 mg/100 g was recorded in T2 

(Pulp+KMS @ 2000 ppm in glass bottles) while the mean 

minimum of 4.87 mg/100 g in T8 (Pulp+pasteurization in 

glass bottles). The interaction of storage intervals and 

treatments also indicated a significant effect on β-carotene of 

pumpkin pulp. The highest value (7.06 mg/100 g) was noticed 

in T2, T3, T4, T5, T6 and T7 at 0 months of storage and the lowest 

value (3.74 mg/100 g) in T8 at 6 month. A loss in carotenoid 

content of products during storage might be due to oxidative 

breakdown, isomerization or enzymatic destruction of the 

pigments.  

 
Table 11: Effect of different treatments and storage on β- Carotene content (mg/100 g) of ripe pumpkin pulp 

 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 Mean 

T1 5.74 4.79 4.26 4.93 

T2 7.06 6.61 5.88 6.52 

T3 7.06 5.31 4.82 5.73 

T4 7.06 6.03 4.60 5.90 

T5 7.06 6.13 4.17 5.79 

T6 7.06 6.83 5.39 6.43 

T7 7.06 5.90 5.00 5.99 

T8 6.31 4.57 3.74 4.87 

T9 6.31 5.67 5.23 5.74 

T10 6.31 4.56 3.98 4.96 

Mean 6.71 5.64 4.71  
CD0.05 

T (Treatments)  = 0.10 

S (Storage interval) = 0.06 

TxS   = 0.18 

 

Changes in microbial population (1 x 102 cfu/ml) of ripe 

pumpkin pulp during storage 

The data for microbial count of ripe pumpkin pulp stored 

under ambient temperature for a period of 6 months depicted 

in Table 12 reveal that there was no microbial growth 

observed at 0 month in all the treatments. However, the count 

for microbial growth was observed during storage but the 

count was found to be safe limits as specified by FSSAI. 

Therefore, the product was safe for consumption. 

 

Table 12: Microbial population (1 × 102 cfu/ml) of ripe pumpkin pulp during storage 
 

Treatments (T) 
Storage interval (S) (months) 

0 3 6 

T1 0.00 0.00 0.00 

T2 0.00 0.02 0.04 

T3 0.00 0.04 0.16 

T4 0.00 0.05 0.24 

T5 0.00 0.06 0.30 

T6 0.00 0.03 0.09 

T7 0.00 0.03 0.12 

T8 0.00 0.06 0.35 

T9 0.00 0.02 0.04 

T10 0.00 0.04 0.16 
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Conclusion 

Henceforth, the study demonstrates the effect of cooking time 

and varied water concentration on the nutritional quality of 

pumpkin pulp prepared by hot break method. Further, it was 

also seen during the storage that various preservation methods 

had significantly affected the physico-chemical profile of the 

pulp along with microbial count. This work can be a major 

contribution that can help to develop a nutritionally rich 

pumpkin pulp that has safer and viable storage to be used at 

industrial scale. 
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