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ARTICLE INFO Abstract

Jams are nutritious and delicious spreads generally developed from
fruit, sugar, and pectin, ensuring the accessibility of fruits during the
Received: 14-11-2025 off-season. The present study aimed to develop papaya-orange
. blended jam and to evaluate its physicochemical and organoleptic
Revised: 23-12-2025 characteristics. Four variations of papaya-orange jams were
Accepted: 26-12-2025 prepared, which included T: (100% papaya), T> (75:25 papaya-
orange), T3 (50:50 papaya-orange), and T4 (25:75 papaya-orange).
Available online: 31-12- Among different treatments, the T treatment was found to be the

Article history:

2025 best based on physicochemical and organoleptic evaluation which

resulted in a pH value of 4.78, TSS 68.13°Brix, moisture 35.47%,
Keywords: ash 1.09%, vitamin C 1.99 mg/g, titratable acidity 1.95%, dry matter
Papaya-orange jam, 64.49%, color 8.00, texture 7.66, taste 8.33, aroma 8.00 and overall
Blended fruit jam, acceptability 8.66. This was followed by Tswith a pH value of 4.24,
Physicochemical TSS 67.90°Brix, moisture 30.51%, ash 0.98%, vitamin C 1.86 mg/g,
properties, Sensory titratable acidity 1.65%, dry matter 69.39%, color 7.33, texture 7.00,
evaluation taste 8.00, aroma 7.66, and overall acceptability 8.00. Treatment T3

showed a pH value of 4.09, TSS 67.77°Brix, moisture 27.39%, ash
0.92%, vitamin C 1.74 mg/g, titratable acidity 1.52%, dry matter
72.48%, color 6.66, texture 6.66, taste 7.00, aroma 7.00, and overall
acceptability 7.00. While the lowest scores were recorded in Ty, i.e.,
pH value 3.86, TSS 67.66°Brix, moisture 24.90%, ash 0.82%,
vitamin C 1.31 mg/g, titratable acidity 0.98%, dry matter 75.01%,
color 6.33, texture 6.00, taste 6.00, aroma 6.00, and overall
acceptability 6.00. Thus, based on observed results, the T, treatment
was found to have the optimum physicochemical and organoleptic
properties, and a blend of papaya-orange fruits could be successfully
utilized in fruit jam development to enhance the physicochemical
and organoleptic properties of the jam.
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Introduction

Fruits are also regarded as being significant in a healthy diet because they are rich in
nutritional value (Friday et al., 2021). During their seasons of growing, fruits are normally
abundant but are limited during off season. When the fruits are improperly handled during the
different periods of the year, there could be huge losses after harvest and result in financial
losses to the growers and the retailers (Akter et al., 2022). Fruits are highly healthy and give
an individual the necessary daily dose. They can be made into various products, which include
fruit juice, jellies, marmalade and jam to minimize the losses that occur after harvesting
(Adegbanke, 2025). Fruit jam is associated with convenience, sensory, and nutritional benefits
throughout the off-season and are one of the most eaten preserved fruit products across the
world (Basary et al., 2022). Jam is an add-modern and traditional product that is taken on the
daily basis. It is among the optimal methods of preservation in order to extend the shelf life of
fruits. It is produced through boiling of the fruit pulp and sugar. It can also improve its functions
via some other ingredients like coloring agents, flavoring agents and preservatives. New
innovative products that contain good nutrition profiles should be developed due to the closure
of the growing demand of flavor products. Today, mixed jams are used as a favorite item in the
daily menu as the new flavour products are more demanded. Nonetheless, mixed fruit jams do
not receive a close examination in comparison to single fruit jams (Maimaitiyiming et al.,

2024).

A commercially produced tropical and subtropical fruit crop in the world is Papaya
(Carica papaya L.) and ranks among the top most fruit products high in nutrients (Chinnasamy
et al., 2025). There are important nutrients that are present in papaya i.e. dietary fiber, Vitamins
(i.e. A, C, B, and E), minerals (i.e. potassium, magnesium), Bioactive compounds (i.e.
antioxidants, flavonoids, phytosterols, phenolic compounds) as well as enzymes (i.e.
Chymopapain and Papain). It is also rich in glycosids and carotenoids, pantothenic acid and
folate. It has great medical properties, such as anti-fungal, antimicrobial, anti-fertility, anti-
amoebic, anthelmintic, antimalarial, immunomodulatory, and hepatoprotective effects, which
makes it a significant component of the natural medicine field (Ugbogu et al., 2023).
Nevertheless, it has a high moisture content and is not practical to use due to its perishability.

Making papaya fruit into fruit jam extends its shelf life and improves the economic
value (Tessalonika et al., 2022). The papaya is a very versatile fruit with numerous applications
applied in the world in various ways. Although the green papaya is typically eaten in savory
meals that are made using green papaya that have not been fully ripened, the ripe and mature
fruits are generally turned into food items like candies, pickles, sauces, and jam. It also finds
applications in numerous culinary and drug preparations because it can be used in different
ways (Suryawanshi et al., 2022). A large area of application is in the manufacture of fruit jam
which is a popular and well eaten nutritious breakfast beverage. These practices, which entail
the transformation of perishable fruits into jams and jellies, are not only beneficial in finding
their way into the intestines but also curb postharvest losses (Kaur et al., 2024).

Most commonly referred to as mandarins, tangerines, and sweet oranges (Malta),
oranges constitute the largest consumed citrus fruit in the world and is responsible almost 13%
of all fruit production in the world (FAO, 2024). Oranges are widely known by their taste and
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flavor, its outstanding versatility, and its fantastic health qualities (Cervoni, 2021). Oranges are
rich in bioactive compounds, including folic acid, minerals, and polyphenols that play an
important role in the nutritional and health of the body (Riaz et al., 2022). The oranges play a
major role in composite jams since they give it a fresh, colourful flavour that increases the
intrigue and flavour pleasures. The current research paper aims at formulating and establishing
the physicochemical and organoleptic properties of fruit jam produced using a combination of
papaya and orange.

Materials and Methods
Sample collection

The jam was made by buying fresh papaya and orange fruits, sugar, pectin, citric acid
and others in one of the local markets, Hyderabad City and transferring them to the Institute of
Food Science and Technology laboratory at Sindh Agriculture University, Tandojam.

Information about different treatments used in the present study

It used a formulation recipe of papaya-orange jam in conducting several trial
experiments. Different proportions of papaya and orange fruits were employed to come up with
a blended jam of the papaya and orange fruits. The control used in treatment T1 involved the
use of 200g (100) papaya fruit pulp alone and other ingredients. Papaya pulp 150g of orange
pulp 50g equivalent ratio was used in T2. T3 was formulated using 100g of papaya fruit pulp
and 100g of orange fruit pulp in a 50:50 ratios. T4 treatment was made using 150g of orange
fruit pulp and 50g of papaya fruit pulp in a ratio of 75: 25.

Table 1. Treatment plan/ingredients used in papaya-orange jam preparation

T1 (Treatment 1) Papaya 100% 200 g
Orange - -
Water 50ml
Sugar 75% 150 g
Citric acid 0.25% 05¢g
Pectin 1% 2g
T2 (Treatment 2) Papaya 75% 150 g
Orange 25% 50g
Water 50ml
Sugar 75% 150 g
Citric acid 0.25% 05¢g
Pectin 1% 2g
T3 (Treatment 3) Papaya 50% 100 g
Orange 50% 100 g
Water 50ml
Sugar 75% 150 g
Citric acid 0.25% 05¢g
Pectin 1% 2g
T4 (Treatment 4) Orange 75% 150 g
Papaya 25% 50g
Water 50ml
Sugar 75% 150 g
Citric acid 0.25% 05¢g
Pectin 1% 2g
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Preparation of sample

Figure 1 was used to prepare papaya-orange blended jam. The green and yellow papaya
and orange fruits were first wiped and soaked in tap water to get away dust, dirt, or debris.
After the washing, the fruits were peeled and sliced (with stainless steel knives) and then their
seeds were taken out. The pulp of the papaya and oranges fruits was weighed and placed in a
stainless-steel pan and cooked under different ratios based on the treatments. This was to ensure
the pectin did not clot, by swirling the fruit pulp throughout the heating process. The heating
mixture was added to which the sugar was to dissolve, and then the mixture was boiled until
the concentration of the total soluble solids (TSS) in the jam was 66—68°Brix. The successful
jams had then been placed in sterile glass. The filling was done in a short time in order to
prevent contamination. The glass bottles were filled, left to cool at ambient temperature, and
refrigerated at 42° C to be examined on the basis of organoleptic and physicochemistic
parameters.

Selection of fresh and ripe fruits (Papaya and Oranges)

!

Washing with clean tap water

!

Peeling, pulping, and cutting into small pieces

!
Weighing the fruit pulp according to Treatments (T1—Ta4)

l

Mixing with other ingredients

!

Cooking the mixture with continuous stirring

!
Jam setting test (Drop test on cold plate)

!
Filling the hot fruit jam into sterilized glass bottles

!

Cooling at room temperature

!

Storage in the refrigerator at 4 + 2 °C

Figure 1. Flow diagram for the processing of papaya and orange to make jam

Physicochemical analysis

The pH of the samples was calculated after AOAC (2016) with the assistance of the
digital pH meter. The method of Mazumdar and Majumder (2021) was used to estimate Total
Soluble Solids (TSS). The level of moisture in the jam was measured as per the AOAC (2016)
method. The content of the ash was identified based on the procedure described in AOAC
(2016). The amount of vitamin C in jam was determined by the titration process, as reported
by James (1995) and Mazumdar and Majumder (2021). The technique of AOAC (2016) has
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been used to assess titratable acidity. The content of dry matter (percent) of the samples by the
AOAC (2016) method was calculated using the following equation:

Dry matter content (%) = 100 — moisture content %
Organoleptic analysis

Fruits jam samples were ready and offered to the Judges (academic staff and senior
students of IFST) with coded samples and assessed on the basis of the nine-point hedonic scale
(9 = like extremely to 1 = dislike greatly) given by Lawless and Heymann (1998) that were
familiar and experienced in terms of organoleptic evaluation.

Statistical analysis

Statistical analysis Log of variance (ANOVA analysis) was applied to test the data
obtained in the current research project. The method of calculating the significant differences
in means described by Gomez and Gomez (1984) and relying on the least significant difference
(LSD) at a 0.05% probability level was then used to determine the important differences in
means.

Results
Physico-chemical composition of papaya-orange jam

The present study aimed to develop papaya-orange blend jam and to assess its various
physico-chemical and organoleptic characteristics. The results showed that the maximum pH
value was recorded in T> (4.78), followed by T4 (4.24) and T3 (4.09), while the minimum pH
value was observed in T (3.86) (Table 2). Similarly, T> had the highest total soluble solids
(68.13 °Brix), followed by T4 (67.90 °Brix) and T; (67.77 °Brix), while the lowest TSS (°Brix)
was noted in T3 (67.66 °Brix). Moisture content was also the highest in T» (35.47%), followed
by T4 (30.51%), and T3 (27.39%), while the lowest moisture content was recorded in T
(24.90%). Ash content was also highest in T2 (1.09%), followed by T4 (0.98%) and T3 (0.92%),
while the minimum ash content was recorded in T (0.82%). Vitamin C content was also highest
in T2 (1.99 mg/g), followed by T4 (1.86 mg/g), and T3 (1.74 mg/g), while the lowest Vitamin C
content was observed in T (1.31 mg/g). Titratable acidity content was recorded to be maximum
in T2 (1.95%), followed by T4 (1.65%), and T3 (1.52%), while the treatment T; showed the
minimum titratable acidity content of 0.98%. Similarly, a higher dry matter content was
recorded in T; (75.01%), followed by T3 (72.48%) and T4 (69.39%), while the minimum dry
matter content was noted in T2 (64.49%).

Organoleptic evaluation of papaya-orange jam

The organoleptic evaluation of papaya-orange jam revealed that the maximum scores
for color (8.00), texture (7.66), taste (8.33), aroma (8.00), and overall acceptability (8.66) were
recorded in the T, treatment, which consisted of 75:25 of papaya and orange. It was followed
by the T4 and T3 treatment with scores of 7.33 and 6.66 for color, 7.00 and 6.66 for texture,
8.00 and 7.00 for taste, 7.66 and 7.00 for aroma, and 8.00 and 7.00 for overall acceptability,
respectively. While the treatment T; showed the minimum scores for color (6.33), texture
(6.00), taste (6.00), aroma (6.00), and overall acceptability (6.00).
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Table 2. Physicochemical Properties of Papaya-Orange Jam

Treatments pH value TSS (°Brix) Moisture (%) Ash (%)
T 3.86d 67.77 b 24.90d 0.82¢
T 478 a 68.13 a 3547 a 1.09 a
T3 4.09 ¢ 67.66 b 2739 ¢ 0.92 be
T4 4.24b 67.90 ab 30.51b 0.98 ab
SE + 0.0668 0.1109 0.9561 0.0565
LSD 0.05 0.1541 0.2558 2.2047 0.1302

T1 = Control (100% papaya), T2 = Papaya: Orange (75:25), T3 = Papaya: Orange (50:50), T4
= Papaya: Orange (25:75), SE = Standard Error, LSD = Least Significant Difference, (Mean
values with different letters are significantly different at p < 0.05).

Table 3. Vitamin C, Titratable Acidity, and Dry Matter Content of Papaya-Orange Jam

Treatments Vitamin C (mg g')  Titratable acidity (%) Dry matter (%)
T 1.31d 098¢ 75.01 a
T2 1.99 a 1.95a 64.49d
T3 1.74 c 1.52b 72.48 b
T4 1.86 b 1.65 ab 69.39 ¢
SE + 0.0236 0.1379 0.9561
LSD 0.05 0.0544 0.3180 2.2047

T1 = Control (100% papaya), T2 = Papaya: Orange (75:25), T3 = Papaya: Orange (50:50), T4
= Papaya: Orange (25:75), SE = Standard Error, LSD = Least Significant Difference, (Mean
values with different letters are significantly different at p < 0.05).
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Figure 2. Organoleptic characteristics of papaya-orange jam
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Discussion

The first jams were simply created to conserve the fruits in case they were required
otherwise in the off-season. It is a medium moisture product that is produced after boiling of
fruit pulp mix with sugar (sucrose), pectin, acid and other additives such as flavoring, coloring
and preservatives to the extent that the mixture is thick and hard enough to sustain the fruit
tissues (Baker et al., 2015; Kaur et al., 2009). Whether in current research, papaya and orange
pulps modified into jam had a major effect of enhancing physicochemical characteristics such
as TSS, TA, ash content, and vitamin C level while severely decreasing the moisture (%) and
pH value. Manufacturing of papaya-orange mixed jam exemplified significant diversity in the
physicochemical and organoleptic formulations among the various mixes of various treatments
with T? recording a higher outcome in most of the parameters.

The measured pH values in all the treatments were between 3.86 and 4.78 with T
recording the highest pH (i.e. 4.78). This shows that there is a medium acidity which is likely
because of the increased percentage of papaya pulp that is less acidic compared to the orange.
Anwar et al. (2023) in a like study documented how papaya jams with the addition of date pit
powder, immediately after their development, had pH values in the range of 3.51 3.70 and that
their pH decreased during storage as a result of higher acid content owing to the degradation
of sugar. Similar ranges of pH values were also reported by Makanjuola and Alokun (2019) in
the fruit jam products that were prepared using tropical fruits, in which the combination of
vegetables made the jam more balanced regarding acidity and increased the microbial stability.
T2 (maximum TSS 68.13 °Brix) was once again registered as the highest and this could be
because papaya contains natural sugars and was well concentrated at the time of processing.
Similar results were achieved by Pinandoyo et al. (2019), who have provided a TSS
concentration of 68.00 °Brix content of protein-enriched papaya jam.

Increased moisture content (35.47) was observed in T» treatment which was an
indication of the water-retention ability of papaya pulp. An increase in moisture retention may
help in improving the texture although it, in this case, needs to be controlled so that it does not
lead to microbial spoilage. The mineral content (measured as the ash content) also doubled
considerably in T2) where the value stood at 1.09. This is in line with Anwar et al. (2023), who
added Gupta stand and Gupta wet did not observe any difference in papaya jams fortified with
dates powder, in vitro levels of ash, within 0.35 -1.11. In a comparable test, Das et al. (2023)
documented that an ash content of papaya-carrot blended jam was between 0.22 to 0.41 percent.
T> also showed a higher Vitamin C content of 1.99mg/g which could be attributed to the fact
that ascorbic acid could have been preserved in both fruits. Possibly, the synergistic effect of
the papaya and orange fruit pulp saved the vitamin C in the heat process. Vitamin C content of
fruit jams is less as compared to fresh fruits since it is lost during the cooking process that is
undertaken in order to produce jam. Nevertheless, on average, fruit jam includes 5-25 mg of
vitamin C per 100g (Shakir et al., 2024). Experiments found a consistent result with Awolu et
al. (2018), who also found vitamin C in the range of 3.68-10.31mg 100g-1 in the blends of a
pineapple-banana-watermelon pulp jam.

Titratable acidity showed the highest in T2 (1.95%), thus showing that the presence of
orange had an important effect on acid profile. This plays an indispensable role in the taste and
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the preservation of the jam. The long duration of preservation of the jams by the acid is to
prevent microbial growth. The titratable acidity of fruit jam is significant as it influences the
jam flavor, texture and shelf life of jam. The titratability of the acidity of the fruit jam depends
not only on the number of natural acids in the fruits but also on how much citric acid or other
acidic compounds are added to the jam (Shakir et al., 2024).

The relative content of dry matter was between 64.49 in T> and 75.01 in T1. Kantor et
al. (2018) state that the dry matter percentage in commercial jam varies between 40 and 70.
Nonetheless, homemade jams can be spread, between 20 percent and 70%. This may vary due
to various reasons which include the type of fruit, how much sugar is added and the cooking
method.

The organoleptic review of the generated jam corroborated the excellent acceptability
of T2 as the best scores were made on color and texture, taste and aroma as well as general
acceptability. Good balance between sweetness (papaya) and tanginess (orange) explains the
attractive sensory properties that make the product more flavorful. Sensory analysis is an
important technique of evaluating the attributes of food items because it utilizes the human
senses such as sight, smell, taste, touch as well as hearing. It is an important device that is used
to determine the quality of food items and to determine desired qualities and confidence in
homogeneous sensory characteristics (Adegbanke, 2025). Shakir et al. (2024) also obtained
similar results in banana jam prepared using varying amounts of added pectin and various
varieties of banana.

Generally, the treatment that offered the best result in terms of providing nutritional
content and a jam that is palatable was T>, which was a combination of 75% papaya and 25%
orange. Besides improving the nutritive content, the effective incorporation of papaya and
orange not only increased the consumer acceptability, but also, the formula has a high potential
to be used in commercial jam production.

Conclusion

Judging by the results of the conducted research, it could be assumed that the mixing
of papaya and orange fruits in different proportions had a great impact on the physicochemical
and organoleptic features of the fruit jams created. Of all the treatments, T» blend with papaya-
orange ratio of 75: 25 displayed the most desirable outcomes in terms of physicochemical and
sensory characteristics, then T4 and T3 treatment followed with the lowest scores in the
treatment. The observed findings show that a fruit blend of papaya and orange can be
successfully employed in the production of fruit jam to enhance the product quality and its
acceptability by the consumers.

Acknowledgments

The current study was conducted within the Institute of Food Sciences and
technological, Sindh Agriculture University, Tandojam, as a part of the research and thesis of
M.Sc. (Hons.) study.

Conflict of Interest

The authors declare no conflict of interest.



Rahm Dil et al.

References

Adegbanke, O.R. (2025). Chemical composition and sensory evaluation of jam produced from
pawpaw, apple, banana and orange fruit. Journal of Nutrition and Food
Processing, 8(3). https://doi.org/10.31579/2637-8914/296

Akter, K., Sabur, S.A., Ame, A.S. and Islam, M.M. (2022). Postharvest losses along the supply
chain of potato in Bangladesh: A micro-level study. European Journal of Agriculture
and Food Sciences, 4(2), 67-72. https://doi.org/10.24018/ejfo0d.2022.4.2.451

Anwar, S., Saleem, A., Razzaq, A., Nasir, M.A., Hussain, A., Tariq, M.R. and Masood, S.
(2023). Nutritional probing and storage stability of papaya jam supplemented with date
pit powder. Heliyon, 9(5). https://doi.org/10.1016/j.helion.2023e15912

AOAC, (2016). Official Methods of Analysis of AOAC International (20" ed.). Association
of the Official Analytical Chemists. Benjamin Franklin Station, Washington DC.

Awolu, 0.0., Okedele, G.O., Ojewumi, M.E. and Oseyemi, F.G. (2018). Functional jam
production from blends of banana, pineapple and watermelon pulp. International
Journal of Food Science and Biotechnology, 3(1), 7-14.
https://doi.org/10.11648/].ijfsb.20180301.12

Baker, R.A., Berry, N., Hui, Y.H. and Barrett, D.M. (2015). Food Preserves and Jams, 2nd
edition. In: Barrett, D.M., Somogyi, L., Ramaswamy, H.S. (Eds.). CRC Press, Boca
Raton, FL, USA, pp. 113—-125.

Basary, M.R.H., Premakumar, K. and Afreen, S.M.M.S. (2022). Development and storage
study of mixed fruit jams from papaya and pineapple incorporated with Aloe
vera. Asian  Journal of Dairy and Food  Research,41(3), 351-355.
https://doi.org/10.18805/ajdfr.DRF-255

Cervoni, B. (2021). Orange nutrition facts and health benefits. Characterization of the extruded
product by using various by-products, Journal of (Eds). Handbook of Fruits and Fruit
Processing (pp. 229-244). Iowa: John Wiley & Sons.

Chinnasamy, K., Krishnan, N.K., Balasubramaniam, M., Balamurugan, R., Lakshmanan, P.,
Karuppasami, K.M. and Muthusamy, S. (2025). Nutrient formulation-A sustainable
approach to combat PRSV and enhance productivity in papaya. Agriculture, 15(2),201.
https://doi.org/10.3390/agriculture15020201

Das, A.K. (2023). Development and quality evaluation of papaya jam with blended
carrot. Agricultural Engineering International.: CIGR Journal, 25(3).
https://cigrjournal.org/index.php/Ejounral/article/view/7831/4103

Food and Agriculture Organization of the United Nations (FAO). Citrus. Available

online: https://www.fao.org/markets-and-trade/commodities/citrus/es/ (accessed on 4
October 2024).

Friday, O.A., Julius, A., Precious, E.P., Giacomo, S., Gioacchino, B. and Malgorzata, K. (2021).
Functional and sensory properties of jam with different proportions of pineapple,

21


https://doi.org/10.31579/2637-8914/296
https://doi.org/10.24018/ejfood.2022.4.2.451
https://doi.org/10.1016/j.helion.2023e15912
https://doi.org/10.11648/j.ijfsb.20180301.12
https://doi.org/10.18805/ajdfr.DRF-255
https://doi.org/10.3390/agriculture15020201
https://cigrjournal.org/index.php/Ejounral/article/view/7831/4103
https://www.fao.org/markets-and-trade/commodities/citrus/es/

Characteristics of Papaya—Orange Blended Jam

cucumber, and Jatropha leaf. Foods and Raw materials, 9(1), 192-200.
https://doi.org/10.21603/2308- 4057-2021-1-192-200

Gomez, K.A. and Gomez, A.A. (1984). Statistical procedures for agricultural research. 2™ ed.
680p. John Wiley & Sons, New York, USA.

James, C.S. (1995). Analytical Chemistry of Food. Seale-Hayne Faculty of Agriculture Food
and Land use, Department of Agriculture and Food Studies, University of Plymouth,
UK, (1):96-97.

Kantor, A., Alexa, L., Kovacs, B. and Czipa, N. (2018). Determination of nutritional parameters
of commercial and homemade jams. The Journal of Microbiology, Biotechnology and
Food Sciences, 7(4), 407-411. https://doi.org/10.15414/jmbfs.2017.7.4.407-411

Kaur, H., Singh, G., Rodge, R.R. and Kaushik, R. (2024). Developing low-calorie papaya jam
infused with gum tragacanth and chia seed - A comprehensive analysis of
physicochemical attributes and long-term storage suitability. Asian Journal of Dairy &
Food Research, 43(3). https://doi.org/10.18805/ajdfr.DR-2200

Kaur, S., Sarkar, B.C., Sharma, H.K. and Singh, C. (2009). Optimization of enzymatic
hydrolysis pretreatment conditions for enhanced juice recovery from guava fruit using

response  surface  methodology. Food  Bioprocess  Technology,  2,96-100.
https://doi.org/10.1007/s11947-008-0119-1

Lawless, H.T. and Heyman, H. (1998). Sensory Evaluation of Food: Principles and Practices.
Chapman & Hall/International Thomson Pub. New York. 608pp.

Maimaitiyiming, R., Zhang, H., Wang, J., Wang, L., Zhao, L., Liu, B., and Aihaiti, A. (2024).
A novel strategy for mixed jam evaluation: apparent indicator, sensory, metabolomic,
and GC-IMS analysis. Foods, 13(7), 1104. https://doi.org/10.3390/foods13071104

Makanjuola, O.M. and Alokun, O.A. (2019). Microbial and physicochemical properties of date
jam with inclusion of apple and orange fruits. /nternational journal of food science and
nutrition, 4(3), 102-106. http://eprints.federalpolyilaro.edu.ng/152/1/4-2-28-599.pdf

Mazumdar, B.C, Majumder, K. (2021). Methods on physico-chemical analysis of fruits. Daya
Publishing House, a division of Astral International Pvt Limited.

Pinandoyo, D.B., Siddiqui, S. and Garg, M.K. (2019). Physico-chemical analysis of protein
fortified papaya jam. Jurnal Al-Azhar Indonesia Seri Sains dan Teknologi, 5(1), 50-55.

Riaz, S., Ahmad, A., Farooq, R., Hussain, N., Riaz, T., Hussain, K. and Mazahir, M. (2022).
Citrus: an overview of food uses and health benefits. Citrus Research-Horticultural and

Human Health Aspects; IntechOpen: London,
UK. https://doi.org/10.5772/intechopen. 106420

Shakir, M., Pahnwar, A.A., Irshad, A., Sheikh, S.A., Meghwar, P., Khan, A. and Ali, A. (2024).
Impact of different pectin levels and banana varieties on the nutritional and sensory

properties of banana jam.Journal of Pure and Applied Agriculture, 9(1).
https://ojs.aiou.edu.pk/index.php/jpaa/article/view/2430



https://doi.org/10.21603/2308-%204057-2021-1-192-200
https://doi.org/10.15414/jmbfs.2017.7.4.407-411
https://doi.org/10.18805/ajdfr.DR-2200
https://doi.org/10.1007/s11947-008-0119-1
https://doi.org/10.3390/foods13071104
http://eprints.federalpolyilaro.edu.ng/152/1/4-2-28-599.pdf
https://doi.org/10.5772/intechopen.106420
https://ojs.aiou.edu.pk/index.php/jpaa/article/view/2430

Rahm Dil et al.

Suryawanshi, N.A., Patil, Y.N., Ramod, S.S. and Terde, S.H. (2022). Effect of prebiotics on
physico-chemical and sensory properties of synbiotic shrikhand blended with Papaya
pulp. Asian  Journal of Dairy and Food  Research,41(2), 178-182.
https://doi.org/10.18805/ajdfr.DR-1746

Tessalonika, G., Daningsih, E. and Mardiyyaningsih, N. (2022). Organoleptic test of papaya
jams (Carica papaya L.) with different sugar concentrations. Jurnal Gizi Prima (Prime
Nutrition Journal), 7(1), 28-34. http://jgp.poltekkes-
mataram.ac.id/index.php/home/article/view/359

Ugbogu, E.A., Dike, E.D., Uche, M.E., Etumnu, L.R., Okoro, B.C., Ugbogu, O.C. and Iweala,
E.J. (2023). Ethnomedicinal uses, nutritional composition, phytochemistry and
potential health benefits of Carica papaya. Pharmacological Research-Modern Chinese
Medicine, 7, 100266. https://doi.org/10.1016/j.prmcm.2023.100266.

23


https://doi.org/10.18805/ajdfr.DR-1746
http://jgp.poltekkes-mataram.ac.id/index.php/home/article/view/359
http://jgp.poltekkes-mataram.ac.id/index.php/home/article/view/359
https://doi.org/10.1016/j.prmcm.2023.100266

