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Abstract 

This study aimed to develop an innovative functional food product — pear jam enriched with 

poppy seeds. Fruit jams are valuable sources of vitamins, minerals, simple sugars, soluble 

dietary fiber, phytonutrients, phytoestrogens, anti-inflammatory compounds, and antioxidants 

such as polyphenolic flavonoids, vitamin C, and anthocyanins. These bioactive compounds help 

neutralize free radicals, protecting the body against cancer, aging, and infections. Poppy seeds 

complement this profile, offering fats, proteins, manganese, calcium, linoleic acid, and vitamin 

E. 

Two types of jams — plain pear jam and pear jam with poppy seeds — were evaluated through 

sensory and physicochemical analyses. Sensory results showed that the poppy seed variant 

excelled in taste, appearance, and consistency, receiving the highest possible score (5.0), while 

color and aroma scored 4.8 points. Physicochemical analysis assessed sugar content, vitamin C 

concentration, and refractive index. Pear jam with poppy seeds exhibited higher sugar content 

(61.2°Brix) and refractive index (1.4501) than plain pear jam. However, vitamin C levels were 

slightly higher in plain pear jam (64.2 mg/100 g) compared to the enriched version (58.7 

mg/100 g). 

 

Introduction 

Functional foods – defined as products that provide health benefits beyond basic nutrition – 

have gained increasing attention in nutrition science due to their potential to prevent disease 

and promote well-being. These products often leverage naturally occurring bioactive 

compounds such as dietary fiber, polyphenols, vitamins, and unsaturated fatty acids to deliver 

added physiological value. Reviews highlight that dietary fiber and antioxidants are key targets 

in the development of functional formulations, since their synergistic presence can modulate 

oxidative stress, inflammation, and metabolic health [1,6]. Polyphenols, in particular, are plant 

secondary metabolites with antioxidant, anti-inflammatory, and anti-carcinogenic properties; 

their conjugation with dietary fiber further influences bioaccessibility and health impacts, 

making fruit-based matrices attractive delivery vehicles [3,5,7]. 

Fruit jams represent a promising carrier for such bioactive compounds, combining palatability, 

extended shelf life, and concentrated phytochemical content. Processing techniques and 

ingredient selection can markedly affect retention of phenolics, vitamin C, and overall 

antioxidant capacity, as shown in studies on polyphenol-enriched jams [2,11]. Moreover, the 

antioxidant profiles of diverse plant foods have been systematically catalogued, underscoring 
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the value of selecting fruit sources with high intrinsic capacity to scavenge free radicals for 

functional formulations [4].  

Pears are a rich source of polyphenolic compounds with emerging evidence of significant 

antioxidant, anti-inflammatory, and other bioactive effects; recent work has explored their 

polyphenol fraction and potential application in functional food development [12]. Their natural 

composition (providing soluble fiber, vitamin C, and phenolics) makes pear-based preserves a 

logical substrate for enhanced nutritional products. Complementing fruit-derived benefits, seed 

ingredients such as poppy seeds contribute additional functional attributes: they are dense in 

unsaturated fatty acids (notably linoleic acid), vitamin E, minerals (calcium and manganese), 

proteins, and other bioactive compounds, and have been recognized for their nutraceutical 

potential in food applications [8,9,10]. Their inclusion can increase lipid-soluble antioxidant 

capacity and supply essential fatty acids, while also influencing texture and sensory perception. 

Despite the individual recognition of pear-derived polyphenols and poppy seeds as health-

promoting ingredients, their combined use in a single spreadable fruit product remains 

underexplored. Fruit jams enriched with complementary functional ingredients have previously 

shown that formulation changes can improve both nutritional profile and consumer 

acceptability, but the specific sensory and physicochemical trade-offs when incorporating 

poppy seeds into pear jam have not been systematically evaluated. This study therefore aimed 

to develop and characterize a novel functional product – pear jam enriched with poppy seeds – 

by assessing its sensory attributes alongside key physicochemical parameters (sugar content, 

refractive index, and vitamin C), thereby determining the extent to which poppy seed addition 

modifies both perceived quality and bioactive potential. 

 

Experimental 

2.1. Materials 

Two types of jam were obtained – plain pear jam and pear jam with poppy seeds, following our 

original recipe. The raw and auxiliary materials needed in the production process were 

purchased from supermarkets or came from our own production. 

The recipe for obtaining the 2 types of jam is presented below. 

Raw / auxiliary materials Plain pear jam Pear jam with poppy seeds 

Pear 500 g 500 g 

Poppy seeds - 15 g 

Lemon juice 50 ml 50 ml 

Sugar 150 g 150 g 

 

2.2. Methods  

The two types of jams were analyzed from a sensory and physicochemical point of view.  

The sensory evaluation was carried out with the help of a number of 10 tasters, who filled in 

the sensory sheets following the organoleptic examination of the prepared products: pear jam 

with poppy seeds and plain pear jam. The tasters had to evaluate the following attributes of the 

jams: appearance, color, consistency, taste and smell. 

The physicochemical analysis of the jams consisted of: determining the sugar content (using a 

DR201-95 digital refractometer), determining the vitamin C content (STAS 75588-87) and 

determining the refractive index (using an Abbe refractometer). The physicochemical analyses 

were done in triplicate. 

 

Results and discussion 

Following the results obtained on the basis of the questionnaires, for the assortment of pear jam 

with poppy seed, the most appreciated sensory characteristics were the appearance, consistency 
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and taste, all these characteristics obtaining the maximum score of 5 points. Color and smell 

achieved an average score of 4.8 points, with a small difference (0.2 points) compared to the 

other sensory characteristics. 

For the plain pear jam assortment, the feature most appreciated by tasters was appearance, with 

an average score of 4.9 points. It was closely followed by consistency, smell (with an average 

score of 4.8 points) and color (4.7 points). The taste was the least appreciated, but nevertheless 

this feature also got a good average score of 4.6 points. 

 

 

 
 

Figure 1. Sensory characterization of pear jam with poppy seeds 

 

 
Figure 2. Sensory characterization of plain pear jam 

 

The results of the physicochemical analysis for the 2 varieties of jam are presented in the table 

below. 
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Table 1. The results of the physicochemical analyzes for the 2 varieties of jam 

 

Physicochemical analysis 

Pear jam with poppy seeds Plain pear jam 

Sugar content (°Brix) 61.2 59.7 

Vitamin C (mg / 100 g) 58.7 64.2 

Refractive index 1.4501 1.4425 

 

Conclusion 

Following the sensory analysis of the studied products, the pear jam with poppy seeds was more 

appreciated by the tasters, obtaining a total average score of 4.92 points, while the pear jam 

obtained a total average score of 4.76 points. 

The physicochemical analysis of the 2 varieties of jam showed a higher sugar content for the 

jam sample with poppy seeds (61.2°Brix), compared to 59.7°Brix for the sample without poppy 

seeds. The difference between the two jam samples is not very large, but can be felt in the taste 

and consistency. Also, the higher content of soluble solids (sugar + other dissolved substances) 

can make the product slightly sweeter and with a denser texture and can contribute to a longer 

shelf life by reducing water activity.  

The refractive index increases with the soluble solids content, and the values confirm the 

difference observed in °Brix. Thus, poppy seed jam, having more dissolved solids, has a higher 

refractive index, which correlates with a denser texture and possibly a more pronounced gloss. 

The vitamin C content is slightly lower in the poppy seed version. Vitamin C is known to be 

sensitive to heat, oxygen, and processing. Thus, the decrease may be related to additional 

cooking time or exposure to higher temperatures. The difference between the two types of jam 

analyzed is modest, so the nutritional impact is not very high. Both variants remain moderate 

sources of vitamin C. 

 

References 

[1] Allaqaband, S., Dar, A.H., Patel, U., Kumar, N., Nayik, G.A., Khan, S.A., Shaikh, A.M., 

2022, Utilization of fruit seed-based bioactive compounds for formulating the nutraceuticals 

and functional food: A review, Frontiers in nutrition, 9, 902554; 

[2] Amorim, F.L., de Cerqueira Silva, M.B., Cirqueira, M.G., Oliveira, R.S., Machado, B.A.S., 

Gomes, R.G., Umsza‐Guez, M.A., 2019, Grape peel (Syrah var.) jam as a polyphenol‐enriched 

functional food ingredient, Food science & nutrition, 7(5), 1584-1594; 

[3] Bolat, E., Sarıtaş, S., Duman, H., Eker, F., Akdaşçi, E., Karav, S., Witkowska, A.M., 

2024, Polyphenols: Secondary Metabolites with a Biological Impression, Nutrients, 16(15), 

2550; 

[4] Carlsen, M.H., Halvorsen, B.L., Holte, K., Bøhn, S.K., Dragland, S., Sampson, L., 

Blomhoff, R., 2010, The total antioxidant content of more than 3100 foods, beverages, spices, 

herbs and supplements used worldwide, Nutrition journal, 9(1), 3; 

[5] Coşkun, N., Sarıtaş, S., Bechelany, M., Karav, S., 2025, Polyphenols in Foods and Their 

Use in the Food Industry: Enhancing the Quality and Nutritional Value of Functional 

Foods, International Journal of Molecular Sciences, 26(12), 5803; 

[6] Fekete, M., Lehoczki, A., Kryczyk-Poprawa, A., Zábó, V., Varga, J.T., Bálint, M., Varga, 

P., 2025, Functional Foods in Modern Nutrition Science: Mechanisms, Evidence, and Public 

Health Implications, Nutrients, 17(13), 2153; 



31st International Symposium on Analytical and Environmental Problems 

 
365 

 

[7] Fernandes, A., Mateus, N., de Freitas, V., 2023, Polyphenol-dietary fiber conjugates from 

fruits and vegetables: Nature and biological fate in a food and nutrition 

perspective, Foods, 12(5), 1052; 

[8] Melo, D., Álvarez-Ortí, M., Nunes, M.A., Espírito Santo, L., Machado, S., Pardo, J.E., 

Oliveira, M.B.P.P., 2022, Nutritional and Chemical Characterization of Poppy Seeds, Cold-

Pressed Oil, and Cake: Poppy Cake as a High-Fibre and High-Protein Ingredient for Novel 

Food Production, Foods, 11, 3027. DOI: org/10.3390/foods11193027; 

[9] Muhammad, A., Akhtar, A., Aslam, S., Khan, R.S., Ahmed, Z., Khalid, N., 2021, Review 

on physicochemical, medicinal and nutraceutical properties of poppy seeds: a potential 

functional food ingredient, Functional Foods in Health and Disease, 11(10), 522-547; 

[10] Varga, I., Moslavac, T., Flanjak, I., Iljkić, D., Pospišil, M., Lončarić, Z., Antunović, M., 

2024, White-Seeded Culinary Poppy (Papaver somniferum L.) Se Biofortification: Oil Quality, 

Fatty Acid Profile, and Seed Yield, Plants, 14(1), 95; 

[11] Velotto, S., Palmeri, R., Alfeo, V., Gugino, I.M., Fallico, B., Spagna, G., Todaro, A., 2023, 

The effect of different technologies in pomegranate jam preparation on the phenolic 

compounds, vitamin C and antioxidant activity, Food Bioscience, 53, 102525; 

[12] Zhao, Y., Song, J., Wang, Y., Xu, Y., Fan, Y., Ding, X., 2025, Antioxidant properties of 

pear polyphenols and their application in the development of functional foods. Advances in 

Food Science and Human Nutrition, 7(1), Clausius Scientific Press, Canada, ISSN 2616-258X, 

DOI: 10.23977/afshn.2025.070101. 

 

  


