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Effect of drying temperature and packaging materials 

on quality of pumpkin powder during storage 

 
Laxmi Kant Rawat, Atul Anand Mishra, RN Shukla and Rakhi 

 
Abstract 
The study was conducted to evaluate the effect of 70 0C Pumpkin and 80 0C samples on shelf - life of 

pumpkin powder and to evaluate the effect of temperature treatments, chemical composition such as 

moisture content, fat content and protein content were carried out. Sensory analysis of color, texture, 

aroma and overall acceptability were carried out according to 9 point hedonic scale. To evaluate the 

shelf-life of pumpkin powder packed in HDPE and PP packaging materials, TPC and yeast & mold 

counts were carried out. The results showed that 70 0C sample was more suitable according to fat and 

protein content. For moisture content 80 0C sample was more favorable. PP excelled than HDPE as a 

packaging material to store pumpkin powder for a long period of time. According to sensory score, 80 0C 

sample was more favored by the panelist than 70 0C sample. With increase in storage period TPC and 

yeast & mold increased but 80 0C sample showed less growth of TPC and yeast & mold when compared 

to 70 0C sample. PP showed less microbial count than the HDPE, so it is most suitable for Pumpkin 

powder packaging for a long period of time. 

 

Keywords: PP, HDPE, tray dryer, sensory and temperature 

 

1. Introduction 

A pumpkin is a widely cultivar of winter squeeze. It is round with fleshy, slightly ribbed skin, 

and is most often dark yellow to orange in color. The thick shell made of contains the seeds 

and pulp. The mostly commonly used for vascular plant of Cucurbita pepo, but some vascular 

plant of Cucurbita maxima, C. argyrosperma, and C. moschata have related appearance also 

sometimes called "pumpkin. Native to North America (northeastern Mexico and the southern 

United States), pumpkin fruits are one of the oldest domesticated plants, having been used as 

early as 7,500 to 5,000 BC. 

The pumpkin is a squash fruit most commonly orange in color when ripe, that has been used 

traditionally both as human and as animal feed. In dietary terms, it is commonly regarded as a 

vegetable. It is much admire when cooked or pureed, and has numerous culinary uses either as 

a vegetable or such as an ingredient in pies, soups, stews, breads, and many other dishes. 

Pumpkin is a seasonal crop, and since fresh pumpkins are much sensitive to microbial 

spoilage, even at refrigerated conditions, they should be dried or frozen. We should be 

knowledge about of the nutritive value of food, particularly fruits and vegetables, is obligatory 

in order to encourage the increase in their consumption, and their use for nutritional and 

technological applications. Pumpkin is a source of carotene, water-soluble vitamins and amino 

acids. It is relatively low in total solids, usually ranging between 7% and 10%. Pumpkin fruits 

are also present good chemical composition, rich in antioxidants and vitamins allows the 

pumpkin to have an important health-protecting effect. In fact, the range of values of lipophilic 

substances as carotenoids present in pumpkin varieties can contribute significantly to the 

uptake of pro-vitamin A and especially lutein, a carotenoid with special physiological 

functions. 

Drying is the oldest methods of food preservation. Drying can be carried out by many methods 

here including tray dryer at different temperature 70 0C & 80 0C. Tray dryer has low operation 

cost and easy process control however it induces many non-reversible quality losses in the 

material such as color, nutritional value, shrinkage, texture, dense structure etc. Dried foods 

certain shapes or in form small slices essential a rehydration stage before consumption or next 

processing and in most of the cases rehydration may lead to further undesirable quality. So, the 

rehydration capacity and the rate of rehydration which indicate the quality of instant foods and 

dried foods, ready-to-eat meals must be evaluated. 
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2. Materials and Method 

2.1 Procurement of raw material  

Fresh Pumpkin was procured from local market. 

 

2.2 Preparation of sample  

Fresh Pumpkin was selected and washed thoroughly under 

running water to remove soil and chemical residues. After 

washing, Cutting slices were spread over the tray to remove 

excess water, pieces were kept uniform in size and they were 

dried at the same rate. Samples were divided in 2 parts 70 0C 

and 80 0C. 

 

2.3 Preparation of Pumpkin powder 

 
Fresh pumpkin 

 
Washing 

 
Peeling of pumpkin 

 
Cutting of pumpkin 

 
10% salt solution deep of Pumpkin Slices for 10 minutes 

 
Drying of pumpkin slices through tray dryer 

(Temp. 70 0C & 80 0C) 

 
Keep the Dry pumpkin slices in desiccators for 10 Minutes 

 
Crushing of dried slices through Grinder 

 
Sieving 

 
Storage (HDPE and PP Packaging) 

 

2.4 Physico-Chemical analysis 

The moisture content, Protein and fat of the Pumpkin powder 

were determined according to the standards of AOAC (2010) 

and Ranganna (1986). 

 

2.5 Sensory evaluation 

Pumpkin powder was evaluated by a panel of ten untrained 

judges for the sensory attributes of color, texture, aroma and 

overall acceptability using a nine point structured hedonic 

scale. It scores was 9 = extremely liked, 8 = very much liked, 

7 = Moderately liked, 6 = Slightly liked, 5 = neither liked nor 

disliked, 4 = Slightly disliked, 3 = Moderately disliked, 2 = 

Very much disliked and 1 = Extremely disliked. 

 

2.6 Microbial Analysis 

The microbial characteristics of were also determined for 

storage period of pumpkin powder.  

 

2.7 Statistical analysis 

Data were analyzed using analysis of variance. The mean 

scores were analyzed using analysis of variance (ANOVA) 

method and difference separated using F- test. Significance 

was accepted at p ≤ 0.05. 

 

3. Result and Discussion 

The Experiments were conducted to study the effect of drying 

temperature at 70 0C & 80 0C and packaging materials on 

quality of Pumpkin Powder during storage. Dried Pumpkin 

samples were ground to powder in a domestic grinder. 

Pumpkin Powder samples were packed in HDPE and PP bags 

and stored at room temperature for 60 days.  

 

3.1 Preparation of Pumpkin powder  

Pumpkin powder was prepared and packed in two different 

packaging materials (HDPE and PP) and stored for 60 days. 

During storage period different analyses were done.  
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Fig 1: Effect of packaging materials on moisture content of pumpkin powder dried at 70 0C 

 

 
 

Fig 2: Effect of packaging materials on moisture content of pumpkin powder dried at 80 0C 

 

 
 

Fig 3: Effect of packaging materials on protein content of pumpkin powder dried at 70 0C 
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Fig 4: Effect of packaging materials on protein content drying of pumpkin powder dried at 80 0C 

 

 
 

Fig 5: Effect of packaging materials on fat content of pumpkin powder dried at 70 0C 

 

 
 

Fig 6: Effect of packaging materials on fat content drying of pumpkin powder dried at 80 0C 
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Fig 7: Effect of packaging materials on color of Pumpkin powder dried at 70 0C 

 

 
 

Fig 8: Effect of packaging materials on color of pumpkin powder dried at 80 0C 

 

 
 

Fig 9: Effect of packaging materials on texture of pumpkin powder dried at 70 0C 
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Fig 10: Effect of packaging materials on texture of pumpkin powder dried at 80 0C 

 

 
 

Fig 11: Effect of packaging materials on aroma of pumpkin powder dried at 70 0C 

 

 
 

Fig 12: Effect of packaging materials on aroma of pumpkin powder dried at 80 0C 
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Fig 13: Effect of packaging materials on overall acceptability of pumpkin powder dried at 70 0C 

 

 
 

Fig 14: Effect of packaging materials on overall acceptability of pumpkin powder dried at 80 0C 

 

 
 

Fig 15: Effect of packaging materials on total plate count (TPC) of pumpkin powder dried at 70 0C 
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Fig 16: Effect of packaging materials on total plate count (TPC) of pumpkin powder dried at 80 0C 

 

 
 

Fig 17: Effect of packaging materials on yeast & mould of pumpkin powder dried at 70 0C 

 

 
 

Fig 18: Effect of packaging materials on yeast & mould count of pumpkin powder dried at 80 0C 
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4. Conclusions 

From the study it was concluded that the moisture content of 

the pumpkin powder was affected by drying temperature and 

packaging materials. The fat content and Protein content 

decreased with increase in storage period for both the 

samples. Protein content was not much influenced by any of 

the treatment Microbial count increased with increase in time 

(days). The 70 0C samples packed in PP were the most 

accepted sample of pumpkin powder with response to sensory 

score. 

 

5. Acknowledgment 

The author acknowledges the help of rendered by Er. Atul 

Anand Mishra and Dr. R.N. Shukla, Assistant professor, Food 

Process Engineering, Vaugh Institute of Agriculture 

Engineering and Technology, Sam Higginbottom University 

of Agriculture ,Technology and Sciences, Prayagraj, U.P. 

 

6. References 

1. Almad Ishefaq, Mabood Isha. Rice noodles materials 

processing quality evaluation Life and Environmental 

Science 2016;53(3):215,238.  

2. Caliskan Gulsah, Nur Dirim S. the effect of different 

drying processes and the amounts of maltodextrin 

addition on the powder properties of sumac extract 

powder Journal of Food Engineering 2012;287(2):308-

314.  

3. Dhiman Anju K et al. Preparation of pumpkin powder 

and pumpkin seed kernel powder for supplementation in 

weaning mix and cookies International Journal of 

Chemical Studies, P-ISSN: 2349–8528 E-ISSN: 2321–

4902 IJCS 2018;6(5):167-17. 

4. Guine Raquel PF et al Study of the convective drying of 

pumpkin (Cucurbita maxima) Food and Byproducts 

Processing 2011;89(4):422-428.  

5. Jino A et al. Structural properties of rice flour as affected 

by the addition of pea starch and effected on textural 

properties of extruded rice. noodles”, Journal of food 

properties 2020;10:108-109. 

6. Kundu Himani et al. Effect of incorporation of pumpkin 

(Cucurbita moshchata) powder and guar gum on the 

rheological properties of wheat flour Journal of Food 

Science Technology 2014;51(10):2600-2607. 

7. Lee JS et al. Effects of osmotic dehydration of pumpkin 

slice prior to hot to air drying longer immersion time 

International journal of food engineering 2011. 

8. Mala Sathiya, Aathira K et al. Effect of pumpkin powder 

incorporation on the physico-chemical, sensory and 

nutritional characteristics of wheat flour muffins 

International Food Research Journal 2018;25(3):1081-

1087. 

9. Malkanthi Anuruddika, Hiremath Umadevi S. Pumpkin 

powder (Cucurbita maxima)-supplemented string 

hoppers as a functional food International Journal of 

Food and Nutritional Sciences 2020;9(1):2-6. 

10. Milde LB, Chigal PS, ChiolaZayas MO Nutritional 

characterization of gluten free non– traditional pasta 

journal of food science 2018;48(2):89-92. 

11. Minarovicova Lucia, Laukova Michaela et al Effect of 

pumpkin flour powder incorporation on cooking and 

sensory parameters of pasta Potravinarstvo Slovak 

Journal of Food Science 2017;11(1):373-379. 

12. Minarovicova Lucia, Laukova Michaela. Qualitative 

properties of pasta in with celery root and sugar beet by 

product Food Science 2017, 10.17221/242. 

13. Mishra Sunidhi, Lakhawat S, Pandey H. Development 

and quality evaluation of value added pumpkin seed 

products Journal of Pharmacognosy and Phytochemistry, 

2019. E-ISSN: 2278-4136 P-ISSN: 2349-8234. 

14. Mittal Sachin et al. Standardization of recipes for 

preparation of pumpkin (Cucurbita moschata) flour and 

its quality evaluation during storage International Journal 

of current microbiology and applied sciences, ISSN: 

2319-7706, 2019, 8(2). 

15. Most Akhter, Jasmin, Md Ruhu Amin. Effect of pumpkin 

powder on physico-Chemical properties of cake 

2016;5(4):1-5. 

16. Nilusha RAT et al. Development of Pasta Products with 

Nonconventional Ingredients and Their Effect on 

Selected Quality Characteristics International Journal of 

food science, PMCID: PMC6925700, PMID: 31886166. 

2019. 

17. Perez Nelson E et al. The influence of blanching as a 

pretreatment on the drying rate, color and rehydration 

rate of pumpkin slices (Cucurbita maxima) dried in a 

convective dryer”, Journal of Food Process Engineering, 

2007;32(1):88-103.  

18. Perez NE, Schmalko ME. Convective drying of pumpkin: 

Influence of pretreatment and drying temperature Journal 

of Food Process Engineering 2009;32:88-103. 

19. Pinedo Aroldo Arevalo et al. Drying kinetics of pumpkin 

fruit (Cucurbita maxima) in nature and pre-treated by 

blanching and freezing was studied by using a vacuum 

dryer Journal of food Engineering 2006;76(4):562-567.  

20. Pongjanta Jirapa, Naulbunrang Angkana, Thepjaikat 

Thirawat et al. utilization of pumpkin powder in bakery 

products Songklanakarin International Journal of Science 

and Technology 2006;28(1):71-79.  

21. Que F, Mao L, Fang X, Wu T. Comparison of Hot air 

drying and free drying on the physicochemical properties 

and antioxidant activities of pumpkin flowers 

International Food Science and Technology 

2008;43(7):1195-1201.  

22. Radojcin Milivoj. Effect of Selected Drying Methods and 

Emerging Drying Intensification Technologies on the 

Quality of Dried Fruit 2021. 

https://doi.org/10.3390/pr9010132. 

23. Rao AV, Rao LG. Carotenoids and human health 

Pharmacological Research 2007;55:207-216.  

24. Sharma Gitika, Lakhawat Sarla. Development, Quality 

evaluation and acceptability of pumpkin seed flour 

incorporated in gravy Journal of Nutrition and food 

Sciences 2017. DOI No. 10.4172/2155-9600.1000613. 

25. Shridharrao Kulkarni Anant et al. production technology 

of pumpkin powder and its utilization in various food 

products”, Registration 2005;4-244-2005. 

26. Singh Bhanu Pratap, Srivastava Pradeep. Quality 

Analysis of Prepared Mixed Wheat Flour International 

Journal of Current Microbiology and Applied Sciences, 

ISSN: 2319-7706 2020, 9. 

27. Sirichokwarakit S, Phetkut J, Khommoon A. Effect of 

partial substitution of wheat flour eith riceberry flour on 

quality of noodles Procedia-Social and Behavioral 

Science 2015;197:1006-1012. 

28. Srivastava AK et al. Modeling and Evaluation of thermal 

diffusivity and activation energy of potato slices in forced 

convection multi Tray solar Dryer American journal Of 

food science and technology 2015;3(2):27-32, 

http://www.thepharmajournal.com/


 

~ 2409 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

doi:10.12691ajfst-3-2-1.  

29. Thepjaikat Thirawat, Kawngdang Siriporn, Manon 

Tippawan, Naulbunrang Angkana, Pongjanta Jirapa 

Utilization of pumpkin powder in bakery powder Journal 

of Science and Technology (SJST), 2006;28:71-

79, ISSN: 0125-3395.  

30. Winiczenko R et al. Apple Cubes Drying and 

Rehydration. Multiobjective Optimization of the 

Processes Sustainability 2018;10:4126 

doi:10.3390/su10114126 

www.mdpi.com/journal/sustainability. 

31. Yang X, Zhao Y, Lv Y. Chemical composition and 

antioxidant activity of an acidic polysaccharide extracted 

from Cucurbita moschata Duchesne ex Poiret Journal of 

Agricultural and Food Chemistry 2007;55:4684-4690  

32. Zubaidah Irawati, Atika MAN. effect of gamma rays on 

the keeping quality of pumpkin powder U.S Department 

of Energy Office of Scientific and Technical information 

Risalah seminar ilmiah penilitian dan pengembangan 

aplikasi isotop dan Radisai, INIS INIS-ID-054 

2004;44(28):257-264. 

http://www.thepharmajournal.com/

