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Abstract. Kersen fruit is very abundant in South East Asia. It has a lot of advantages
despite of the lack of the usage. The aim of this research was to develop food product form
Kersen as local underused commaodity. Jam produced using 100 g Kersen pulp; 60 g sugars;
20 g Apricot gel; and 0.1 ml red food colorant. 2 g and 4 g of Kersen leave powder was
added as treatment. Jam produced using boiling method. End points determined using
spread sheet method. Proximate and sensory evaluation was conducted during three-month
storage time. Highest total sugar was found in 2 g Kersen leave powder product (37
0/100g). Addition of 4 g Kersen leave powder decrease total sugar from 35.64 g/100g to
25.14 g/100g. Product with 2 g and 4 g Kersen powder leave decrease reducing sugar from
25.54 g/100g to 5.54 g/100g and 5.37 g/100g respectively. Highest moisture and ash
content found in control (45.89 g/100g and 0.72 g/100g respectively). Highest fat and
protein content found in 4 g leave powder treatment (1.66 g/100g and 1.24 g/100g
respectively), while highest carbohydrate found in 2 g leave powder treatment (51.33
0/100g). During three-month storage time, total sugar and reducing sugar of Kersen jam
were increase, protein content decrease, while total ash amount relatively stable.
Acceptable rate was decreased during storage time, where highest acceptance rate found
in control (4.328 from 5 level likert chart). After three-month storage time Kersen jam with
4 g Kersen leave powder found unacceptable (2.928). Coliform was not found during
storage time.
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1 Introduction

Kersen Fruit (Muntingia calabura) is shading tree commonly found all over the world
especially in tropic area. The tree was spread all over the world from South Asia to Northern
Australia. It has good adaptability to extreme climate and soil. However, the utilization of fruit
as horticulture asset still very limited. It was found that in the fruit only used as minor
horticultural asset in Rajshahi, Bangladesh [1]. Kersen Fruit doesn’t need special cultivation
method, hence the cultivation and maintenance cost for it was relatively low [2].

Kersen Fruit found to have vast potential as pharmacology or nutrient source option. It
reported to perform anti-inflammatory activity [3]; [4]; [5]. It also had a potential as anti-ulcer
and gastro protective agent [6]; [7]; [8]- The fruit found to content high amount of phenolic
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compounds with high antioxidants activities. Fructose reported as the most abundant sugar in
its fruit [9]. The fruit also contained low fermentable oligo-, di-, monosaccharides, and polyols
hence Kersen Fruit classified as low FODMAPSs berry. Major volatile compound in the fruit was
terpenes B- Farnesene and dendrolasin. Gallic acid, cyanidin-3-O-glucoside, and gentisic acid
was the main compounds found in Kersen Fruit fruit. High antioxidant activity of the fruit found
because of the flavonoids contents in it such as catechin, gallocatechin, epigallocatechin,
naringenin, and quercetin[10].

Kersen leaves rich of flavonoids, tannins, and saponins. These active compounds make
Kersen as potential material of antibacterial agents [11]. It also performed a good nutritional
potential since the addition of of 3% Kersen leave proved increase the growth of vaname shrimp
[12]. Kersen leave boiled water extract found to effectively decrease blood sugar level [13].
30% Kersen leave juices also found to perform not differently with the effect of Glibenclamide
0.02% in reducing in reducing blood sugar of male mice [14]. Kersen leaves also effectively
reduce fasting blood sugar by 13% in type 2 diabetic animal model [15].

Jam has been known as favorite preserved fruit product since long. From Sasanian Persia
era, it already developed in to a lot of varieties when it brought to Arab, China, and finally
Europe. Consumption of jam introduced to all over the world since colonization era. Till date,
fruit jam was one of major fruit preserved product that maintain it popularity. Some cultures
event took it in daily bases. The forecasting market of fruit jam predicted to grow to the next
2027 (Hood, 2021). Considering the potential of jam market and the potential of Kersen fruit
and leaves, it is important to develop kersen (Muntingia calabura) spread jam as an alternative
local comodity product with Kersen leave treatment.

2 Research Methods

Material that being used in this research was Kersen fruit obtained from Bigbro Herbal
Central Jakarta. Kersen fruit extracted as pulp to creat Kersen jam. Leave of Kersen was
obtained from local wild Kersen tree. All chemical was obtained from Mbrio lab stock. In order
to produce Kersen pupl, Kersen fruit was washed through running water and grinded to pulp
using Philip HR2115 series.The pulp was weighted and stored inside deep freezer.

Kersen leaves obtained from loacl tree was dried inside MITO oven at 80°C for 90 minutes.
The dried leaves were grinded in to find powder size. The powder was shieved using 80 mesh
shiever. The shieved powder was kept inside air proved plastic bag.

For every 100 g of Kersen pulp, Kersen jam was made by adding 60 g of sugars, 20 g
apricot gell, and 0.1 ml food colorant (brand Koepoe Koepoe). Kersen jam produced mixing all
ingredients into a mixture. The mixture was cooked with constant stirring until thick consistency
has been achieved. End point was judged by sheet test. The product was packed in 150 g capacity
sterilized glass jars and then stored. 2 g and 4 g of Kersen leave powder was added as treatment.

Storage analysist was conducted during 3 (three) months periods. Moisture content and
total ash content was analyzed using gravimetric method. For Moisture content, 50 g sample
was measured using digital ballance. The sample was placed on weighed moisture tin. Both
moisture tin and sample was being weighted. The weight was being recorded. It was being
ovened for 24 hours in 105°C. After that, sample was taken from the oven and being cooled for
15 minutes. Sample was being weighted again. The lost number was measured as moisture
content. For total ash analysist, 5 g of sample was taken and heated in oven in 550°C for 20
hours. The remain of the charing process was measured as the ash content.Total fat analyzed



using soxhlet hydrolisis method. Protein content analyzed using Kjeldahl method. Total
carblohydrate analyzed by difference method. Total sugar and reducing sugar was analyzed
using titrimetric method. Coliform analyzed using total plate count method, while acceptance
analyzed by conducting sensory evaluation to 25 semi trained panelists using 5 level hedonic
test.

3. Result and Discussion

The result of the research was displayed in Table 1 bellow,

Table 1. Storage analysist result of Kersen spread jam during storage time.

Parameter Control Treatment with 2 gram | Treatment with 4 gram
Kersen leave Kersen leave
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Month Month Month Month | Month | Month | Month | Month | Month
Total Sugar 35.64 35.64 35.66 3711 [37.11 |37.13 [25.14 |25.37|26.1
g/100g g/100g |g/100g |g/100g | g/100g |g/100 |g/100 |g/100 |g/100
g g g g
Reducing Sugar 25.54 25.59 25.63 5.54 5.54 556 [537 |5.65 |6.13
g/100g g/100g |g/100g |g/100g | g/100g |g/100 |g/100 |g/100 |g/100
g g g9 g9
Moisture Content 45.89 44.98 44.02 4537 (4538 [4538 (453 [45.37 |45.37
g/100g g/100g |g/100g |g/100g | g/100g |g/100 |g/100 |g/100 |g/100
g g 9 9
Total Ash 0.72 0.72 0.72 0.67 0.67 0.67 |0.66 |0.65 |0.66
g/100g g/100g |g/100g |g/100g | g/100g |g/100 |g/100 |g/100 |g/100
g g g g
Total fat 1.48 1.45 141 1.50 1.51 154 (166 |1.65 |1.63
g/100g g/100g |g/100g |g/100g | g/100g |g@/100 |g/100 |g/100 |g/100
g g 9 9
Protein 0.39 0.37 0.32 1.13 1.13 113 [124 |121 |1.18
g/100g g/100g |g/100g |g/100g | g/100g |g@/100 |g/100 |g/100 |g/100
g g g9 g9
Carbohydrate 50.52 50.62 50.69 51.33 |51.36 |51.4 |50.94 |50.94 |51.00
g/100g g/100g |g/100g |g/100g | g/100g |g/100 |g/100 |g/100 |g/100
g g 9 9
Coliform 0 0 0 0 0 0 0 0 0
colony/u | colony/u | colony/u | colony | colony/ | colony | colony | colony | colony
nit nit nit unit unit /unit [ /unit | /unit | /unit
Acceptance 4.328 4.24 3.728 3.728 [3.384 | 2.96 |3.216 |2.928 | -

Overall, total sugar and reducing sugar increased during storage time for all treatments.
Moisture content of control decreased while in both treatments sightly increase during storage
time. Total ash relatively stable during storage time, while total fat increased in 2 gram
treatment and decreased in both control and 4 gram kersen leave treatment. Protein content of
Kersen jam was decreased during stirage time for control and 4 gram Kersen leave treatment,
while in 2 gram leave treatment protein content relatively stable. Carbohydrate contents of al
treatment was increased during stirage time. Overall acceptability were decreased in all



treatment where highest overall acceptability found in control during first month storage time.
No coliform dettected during three month storage time.

Total sugar of jam increased during storage time. The founding was in accordance with
Touati et al [16]. They also found that the ammount of total sugar of apricot jam affected by
temperature of storage. Total sugar of Guava jam also increased during storage time [17]. Total
sugar of Banana-pineaple blended jam also increased during storage time [18]. Total sugar in
protein enriched with protein concentrate was also increased during storage time [19].

Reducing sugar of jam also increased during storage time. Reducing sugar of fruit
processed product tend to increased during stirage time. The result was in accordance with
reducing sugar analysis in strawbery ripple sauce [20]. In analysist of addition of many herbs in
wood apple jam also found that reducing was increased during stirage time [21]. Reducing sugar
also found increased during storage time in protein fortified papaya jam [22]. However the
addition of Kersen leaves found to significantly reduce reducing sugar of Kersen Jam. Addition
of many components found to decreased reducing sugar of jam. Addition of orange peel jam
also found reduce the ammount of reducing sugar during storage time [23]. Some metabolit of
yeast also performed the ability to reduce reducing sugar in beet juice [24]. Addition of stevia
also found decrease reducing sugar content of strawberry jam [25].

Moisture content of control decreased while in both treatments sightly increase during
storage time. Commonly, moisture content of jam increased during storage time. The founding
was in accordance with some previous researches. Moisture content of papaya jam also increase
during storage time [26]. Same case was found in Kinnow jam [27]. Storage analysis on value
added Kendu jam also resulted the same pattern [28]. In some jam, the reduction of moisture
can be affected by some additive or fiber content of jam. Jam from butter nut squash peel
perform decreasement in moistrure during storage time [29]. Fiber rich xique-xique jam also
experienced the same [30]. Strawberry jam from dried strawbery treated with drying and freeze
dryng, also showing reducement of moisture content during storage time [31].

Total Ash of jam was relatively stable on all treatment. In development of jam from
Belimbing hutan, the result was similar to the founding of this research. Total ash of jam was
relative stagnant but very low [32]. Same results also found in fruit jam in Malaysian market.
The ash content was stable and very low [33]. Research of Rana et al also found the similar
pattern in mixed fruit jam analysist [34].

Total fat of control and treatment with 4 g Kersen leaves decrease during storage time.
However, it increased in treatment 2 g Kersen leaves. Fat content of fruit processed product
relatively stable during storaget time [35]. However in some case ther were different result.
Some the factor was pH. The lower the pH of fruit product, the more probability of increasment
of fat content during storage time [36]. The moisture content of product also affect the ash
content of jam during storage. The less moisture content of the fruit jam, the more posibility to
found the increasement of total fat in fruit jam [37].

Protein content of Kersen fruit jam was decrease during storage time. The result was
in accordance with the founding protein analysist in isolate enriched papaya jam. It was found
in papaya jam enriched with protein isolate, the protein content was decrease during storage
time [19]. The same pattern also found in Papaya jam enriched with protein concentrate [38].
Most of protein enriched papaya jam perform decreasement in protein content during storage
time [22].

Carbohydrate content of all treatment was increased during storage time. The result
was inaccordance with other research in fruit jam and fruit product. Carbohydrate of fruit jam
relatively increase during time. The addition of fiber will decrease the carbohydrate content



[39]. In the development of fruit jam from grape peel, the carbohydrate also increase during
storage time [40].

4. Conclusion

During three-month storage time, total sugar and reducing sugar of Kersen jam were increase,
protein content decrease, while total ash amount relatively stable. Acceptable rate was decreased
during storage time, where highest acceptance rate found in control (4.328 from 5 level likert
chart). After three-month storage time Kersen jam with 4 g Kersen leave powder found
unacceptable (2.928). Coliform was not found during storage time.

Acknowledgements

Grattidue given to P3M Politeknik Negeri Media Kreatif as main sponsor of this research.
References

[1] M. T. Hasan, “An extended distribution of Non-Native Tree species Muntingia calabura L.
in Rajshahi, Bangladesh,” J. Progress. Res. Biol., no. May, 2021, [Online]. Available:
https://www.researchgate.net/profile/Mohammad-Hasan-
80/publication/351346670_An_extended_distribution_of_Non-
Native_Tree_species_Muntingia_calabura_L_in_Rajshahi_Bangladesh/links/60928737928

51¢490fh74845/An-extended-distribution-of-Non-Native-Tree-species.

[2] F. Nasution, “Study of muntingia calabura as an alternative fruit for consumption,”
KASETSART UNIVERSITY, 2021.

[3] F. Nugrahaeni, K. Efendi, and A. K. Aziz, “The Anti-Inflammatory Activity of Cherry Leaf
Extract ( Muntingia Calabura L.) Balm Stick,” IOP Conf. Ser. Earth Environ. Sci., vol. 1041,
no. 1, 2022, doi: 10.1088/1755-1315/1041/1/012069.

[4]N. D. Mahmood et al., “Muntingia calabura: A review of its traditional uses, chemical
properties, and pharmacological observations,” Pharm. Biol., vol. 52, no. 12, pp. 1598-1623,
2014, doi: 10.3109/13880209.2014.908397.

[51R. N. Chaudhari, A. K. Jain, and V. K. Chatap, “An Overview on Phytochemistry,
Pharmacology, and Traditional Aspects of Muntingia calabura,” Res. J. Pharmatology
Technol., vol. 15, no. June, pp. 166-174, 2022, doi: 10.52711/2231-5713.2021.00028.

[6] U. C. Nadliroh, D. Banurusman, H. Istiadi, and A. W. Utomo, “Muntingia calabura leaves
extract, a potential gastroprotective agent against gastric mucosal damage induced by soft
drink and alcoholic beverages,” Hiroshima J. Med. Sci., vol. 67, pp. 49-55, 2018.

[7]1C. A. Putri, A. P. Ramadani, and M. Amanati, “Protective Activity of Muntingia calabura
Fruits Extract Against Aspirin- Induced Gastric Ulcer in Rats Efek Protektif Ekstrak Buah
Muntingia calabura terhadap Ulkus Lambung Akibat Aspirin pada Tikus,” vol. 8, no. 3, pp.
106-110, 2021.

[8] M. Kuchekar, M. Upadhye, R. Pujari, S. Kadam, and P. Gunjal, “Muntingia calabura: A
comprehensive review,” J. Pharm. Biol. Sci., vol. 9, no. 2, pp. 81-87, 2021, doi:
10.18231/j.jpbs.2021.011.



[9] F. Nasution, A. A. Theanhom, Y. Unpaprom, R. Ramaraj, N. Manmai, and J. Chumpookam,
“Muntingia calabura fruits as sources of bioactive compounds and fermentative ethanol
production,” Biomass Convers. Biorefinery, pp. 1-14, 2022, doi: 10.1007/s13399-022-
02465-6.

[10] G. A. Pereira, H. S. Arruda, D. R. de Morais, M. N. Eberlin, and G. M. Pastore,
“Carbohydrates, volatile and phenolic compounds composition, and antioxidant activity of
calabura (Muntingia calabura L.) fruit,” Food Res. Int., vol. 108, no. March, pp. 264-273,
2018, doi: 10.1016/j.foodres.2018.03.046.

[11] S. Desrini, A. I. Mashita, A. N. Rosary, U. N. Hidayah, and A. Fitria, “Antibacterial
activity screening of Muntingia Calabura L leaves methano extract on three bacterial
pathogens,” Pharmacologyonline, vol. 2, no. August 2018, pp. 1-10, 2018.

[12] S. Uyun, A. A. Damayanti, and F. Azhar, “The Effect of Cherry Leaves Extract
(Muntingia calabura) on Growth Performance of White Shrimp (Litopenaeus vannamei),” J.
Biol. Trop., vol. 21, no. 1, pp. 262-270, 2021, doi: 10.29303/jbt.v21i1.2450.

[13] D. C. Kurnia, “Pemanfaatan Daun Kersen (Muntingia calabura L.) dalam Penanganan
Diabetes Mellitus,” Berk. llm. Mhs. Farm. Indones., vol. 7, no. 1, pp. 017-025, 2020, doi:
10.48177/bimfi.v7il.7.

[14] A. Jumain, F. F.T, and R. Riskah, “EFEK SARI BUAH KERSEN (Muntingia calabura
L.) TERHADAP PENURUNAN KADAR GULA DARAH MENCIT JANTAN,” Media
Farm., vol. XV, no. 2, pp. 1-9, 2019, doi: .1037//0033-2909.126.1.78.

[15] W. Aligita, E. Susilawati, I. K. Sukmawati, L. Holidayanti, and J. Riswanti,
“Antidiabetic activities of Muntingia calabura L. leaves water extract in type 2 diabetes
mellitus animal models,” Indones. Biomed. J., vol. 10, no. 2, pp. 165-170, 2018, doi:
10.18585/inabj.v10i2.405.

[16] N. Touati, M. P. Tarazona-Diaz, E. Aguayo, and H. Louaileche, “Effect of storage time
and temperature on the physicochemical and sensory characteristics of commercial apricot
jam,” Food Chem., vol. 145, pp. 23-27, 2014, doi: 10.1016/j.foodchem.2013.08.037.

[17] N. Kanwal, M. A. Randhawa, and Z. Igbal, “Influence of processing methods and
storage on physico-chemical and antioxidant properties of guava jam,” Int. Food Res. J., vol.
24, no. 5, pp. 2017-2027, 2017.

[18] N. V Patel, A. G. Naik, and A. K. Senapati, “Quality Evaluation and Storage Study of
Banana-Pineapple Blended Jam,” Int. J. Food Qual. Saf. | Year-2015 |, vol. 1, no. April, pp.
45-51, 2015, [Online]. Available: www.jakraya.com/journal/ijfgs.

[19] D. Pinandoyo and S. Siddiqui, “Physicochemical and Sensory Characteristic of Soya
Protein Isolate Fortified Papaya Jam During Storage Time,” Scientific Study & Research.
Chemistry & Chemical Engineering, Biotechnology, Food Industry, vol. 21, no. 4. pp. 463—
472, 2020, [Online]. Available:
https://pubs.ub.ro/dwnl.php?id=CSCC6202004V04S01A0002.

[20] A. Carcelli, A. Albertini, E. Vittadini, and E. Carini, “Strawberry ripple sauce: A semi-
solid fibre syrup to reduce sugar content,” Int. J. Gastron. Food Sci., vol. 25, no. April, p.
100411, 2021, doi: 10.1016/j.ijgfs.2021.100411.

[21] A. Mani and S. Mitra, “Efficacy of different natural herbs in improving qualitative,



sensory and microbiological properties of wood apple jam,” Ann. Phytomedicine An Int. J.,
vol. 10, no. 1, 2021, doi: 10.21276/ap.2021.10.1.28.

[22] D. B. Pinandoyo, S. Siddiqui, and M. K. Garg, “Physico-Chemical Analysis of Protein
Fortified Papaya Jam,” J. AI-AZHAR Indones. SERI SAINS DAN Teknol., vol. 5, no. 1, p. 50,
2019, doi: 10.36722/sst.v5i1.323.

[23] C.A.S.and D. G. M. Jose R. Ayala, Gisela Montero , Marcos A. Coronado , Conrado
Garcia , Mario A. Curiel-Alvarez, Jose A. Ledn, “Characterization of Orange Peel Waste
and Valorization to Obtain Reducing Sugars,” Molecules, vol. 26, no. 1348, pp. 1-14, 2021,
[Online]. Available: https://doi.org/10.3390/ molecules26051348.

[24] D. Dygas et al., “Ability of yeast metabolic activity to reduce sugars and stabilize
betalains in red beet juice,” Fermentation, vol. 7, no. 3, pp. 1-14, 2021, doi:
10.3390/fermentation7030105.

[25] S. Jribi, M. Ouhaibi, H. Boukhris, C. Damergi, and H. Debbabi, “Formulations of low-
sugar strawberry jams: quality characterization and acute post-pandrial glycaemic response,”
J. Food Meas. Charact., vol. 15, no. 2, pp. 1578-1587, 2021, doi: 10.1007/s11694-020-
00747-z.

[26] P. Nafri, A. K. Singh, A. Sharma, and I. Sharma, “Effect of storage condition on
physiochemical and sensory properties of papaya jam,” J. Pharmacogn. Phytochem., vol.
10, no. 2, pp. 1296-1301, 2021, doi: 10.22271/phyt0.2021.v10.i29.13990.

[27] B. Nayak, S. S. Bhattacharyya, and B. Krishnamoorthy, “Effect of processing on
bioactive profile, minerals, and bitterness-causing compounds of Kinnow jam,” Intern. Med.
J., vol. 38, no. 4, pp. 243-248, 2019.

[28] B. Z. Hmar, S. Mishra, and K. Vivek, “DEVELOPMENT AND
STANDARDIZATION OF TECHNOLOGY FOR PREPARATION AND STORAGE OF
VALUE-ADDED PRODUCTS FROM KENDU (DIOSPYROS MELANOXYLON
ROXB.) FRUIT,” J. Microbiol. Biotechnol. Food Sci., vol. 10, no. 5, pp. 1-5, 2021, doi:
10.15414/jmbfs.3893.

[29] S. E. Q. Martinez, E. E. T. Fuentes, and L. A. G. Zapateiro, “Food hydrocolloids from
butternut squash (Cucurbita moschata) peel: Rheological properties and their use in Carica
papaya Jam,” ACS Omega, vol. 6, no. 18, pp. 12114-12123, 2021, doi:
10.1021/acsomega.1c00822.

[30] F. F. Bezerril et al., “Pilosocereus gounellei (xique-Xique) jam is source of fibers and
mineral and improves the nutritional value and the technological properties of goat milk
yogurt,” Lwt, vol. 139, no. August 2020, pp. 1-8, 2021, doi: 10.1016/j.lwt.2020.110512.

[31] D. Abouelenein et al., “Influence of freezing and different drying methods on volatile
profiles of strawberry and analysis of volatile compounds of strawberry commercial jams,”
Molecules, vol. 26, no. 14, 2021, doi: 10.3390/molecules26144153.

[32] S. R. Gindi, K. C. Chung, S. Chua, P. Lun, and H. S. Ling, “Physicochemical
Characteristics and Proximate Analysis of Fruit Jam from Baccaurea angulata Peel,” Borneo
J. Sci. Technol., no. July 2019, pp. 10-14, 2019, doi: 10.35370/bjost.2019.1.2-11.

[33] M. N. Mohd Naeem et al., “The nutritional composition of fruit jams in the Malaysian
market,” J. Saudi Soc. Agric. Sci., vol. 16, no. 1, pp. 89-96, 2017, doi:



10.1016/j.jssas.2015.03.002.

[34] M. S. Rana, F. Yeasmin, M. J. Khan, and M. H. Riad, “Evaluation of quality
characteristics and storage stability of mixed fruit jam,” Food Res., vol. 5, no. 1, pp. 225-
231, 2021, doi: 10.26656/fr.2017.5(1).365.

[35] I. Scibisz, M. Ziarno, and M. Mitek, “Color stability of fruit yogurt during storage,” J.
Food Sci. Technol., vol. 56, no. 4, pp. 1997-2009, 2019, doi: 10.1007/s13197-019-03668-y.

[36] M. C. Roy et al., “Extraction and characterization of pectin from pomelo peel and its
impact on nutritional properties of carrot jam during storage,” J. Food Process. Preserv.,
vol. 42, no. 1, pp. 1-9, 2018, doi: 10.1111/jfpp.13411.

[37] A. K. Rashwan, N. Karim, M. R. I. Shishir, T. Bao, Y. Lu, and W. Chen, “Jujube fruit:
A potential nutritious fruit for the development of functional food products,” J. Funct.
Foods, vol. 75, no. 866, p. 104205, 2020, doi: 10.1016/j.jff.2020.104205.

[38] D. B. PINANDOYO and A. MASNAR, “Changes in chemical constituents and overall
acceptability of papaya jam fortified with soya protein during storage,” E-Journal Menara
Perkeb., vol. 88, no. 1, pp. 35-43, 2020, doi: 10.22302/iribb.jur.mp.v88i1.361.

[39] M. Belovi¢, A. Torbica, 1. Paji¢-Lijakovi¢, and J. Mastilovi¢, “Development of low
calorie jams with increased content of natural dietary fibre made from tomato pomace,” Food
Chem., vol. 237, pp. 1226-1233, 2017, doi: 10.1016/j.foodchem.2017.06.045.

[40] F. L. Amorim et al., “Grape peel (Syrah var.) jam as a polyphenol-enriched functional
food ingredient,” Food Sci. Nutr., vol. 7, no. 5, pp. 1584-1594, 2019, doi: 10.1002/fsn3.981.

[1] M. T. Hasan, “An extended distribution of Non-Native Tree species Muntingia calabura L.
in Rajshahi, Bangladesh,” J. Progress. Res. Biol., no. May, 2021, [Online]. Available:
https://www.researchgate.net/profile/Mohammad-Hasan-
80/publication/351346670_An_extended_distribution_of Non-
Native_Tree_species_Muntingia_calabura_L_in_Rajshahi_Bangladesh/links/60928737928
51¢490fb74845/An-extended-distribution-of-Non-Native-Tree-species.

[2] F. Nasution, “Study of muntingia calabura as an alternative fruit for consumption,”
KASETSART UNIVERSITY, 2021.

[3] F. Nugrahaeni, K. Efendi, and A. K. Aziz, “The Anti-Inflammatory Activity of Cherry Leaf
Extract ( Muntingia Calabura L.) Balm Stick,” IOP Conf. Ser. Earth Environ. Sci., vol. 1041,
no. 1, 2022, doi: 10.1088/1755-1315/1041/1/012069.

[4]N. D. Mahmood et al., “Muntingia calabura: A review of its traditional uses, chemical
properties, and pharmacological observations,” Pharm. Biol., vol. 52, no. 12, pp. 1598-1623,
2014, doi: 10.3109/13880209.2014.908397.

[5]R. N. Chaudhari, A. K. Jain, and V. K. Chatap, “An Overview on Phytochemistry,
Pharmacology, and Traditional Aspects of Muntingia calabura,” Res. J. Pharmatology
Technol., vol. 15, no. June, pp. 166-174, 2022, doi: 10.52711/2231-5713.2021.00028.

[6] U. C. Nadliroh, D. Banurusman, H. Istiadi, and A. W. Utomo, “Muntingia calabura leaves
extract, a potential gastroprotective agent against gastric mucosal damage induced by soft
drink and alcoholic beverages,” Hiroshima J. Med. Sci., vol. 67, pp. 49-55, 2018.

[7]1C. A. Putri, A. P. Ramadani, and M. Amanati, “Protective Activity of Muntingia calabura



Fruits Extract Against Aspirin- Induced Gastric Ulcer in Rats Efek Protektif Ekstrak Buah
Muntingia calabura terhadap Ulkus Lambung Akibat Aspirin pada Tikus,” vol. 8, no. 3, pp.
106-110, 2021.

[8] M. Kuchekar, M. Upadhye, R. Pujari, S. Kadam, and P. Gunjal, “Muntingia calabura: A
comprehensive review,” J. Pharm. Biol. Sci., vol. 9, no. 2, pp. 81-87, 2021, doi:
10.18231/j.jpbs.2021.011.

[9] F. Nasution, A. A. Theanhom, Y. Unpaprom, R. Ramaraj, N. Manmai, and J. Chumpookam,
“Muntingia calabura fruits as sources of bioactive compounds and fermentative ethanol
production,” Biomass Convers. Biorefinery, pp. 1-14, 2022, doi: 10.1007/s13399-022-
02465-6.

[10] G. A. Pereira, H. S. Arruda, D. R. de Morais, M. N. Eberlin, and G. M. Pastore,
“Carbohydrates, volatile and phenolic compounds composition, and antioxidant activity of
calabura (Muntingia calabura L.) fruit,” Food Res. Int., vol. 108, no. March, pp. 264-273,
2018, doi: 10.1016/j.foodres.2018.03.046.

[11] S. Desrini, A. I. Mashita, A. N. Rosary, U. N. Hidayah, and A. Fitria, “Antibacterial
activity screening of Muntingia Calabura L leaves methano extract on three bacterial
pathogens,” Pharmacologyonline, vol. 2, no. August 2018, pp. 1-10, 2018.

[12] S. Uyun, A. A. Damayanti, and F. Azhar, “The Effect of Cherry Leaves Extract
(Muntingia calabura) on Growth Performance of White Shrimp (Litopenacus vannamei),” J.
Biol. Trop., vol. 21, no. 1, pp. 262-270, 2021, doi: 10.29303/jbt.v21i1.2450.

[13] D. C. Kurnia, “Pemanfaatan Daun Kersen (Muntingia calabura L.) dalam Penanganan
Diabetes Mellitus,” Berk. IIm. Mhs. Farm. Indones., vol. 7, no. 1, pp. 017-025, 2020, doi:
10.48177/bimfi.v7il.7.

[14] A. Jumain, F. F.T, and R. Riskah, “EFEK SARI BUAH KERSEN (Muntingia calabura
L.) TERHADAP PENURUNAN KADAR GULA DARAH MENCIT JANTAN,” Media
Farm., vol. XV, no. 2, pp. 1-9, 2019, doi: .1037//0033-2909.126.1.78.

[15] W. Aligita, E. Susilawati, I. K. Sukmawati, L. Holidayanti, and J. Riswanti,
“Antidiabetic activities of Muntingia calabura L. leaves water extract in type 2 diabetes
mellitus animal models,” Indones. Biomed. J., vol. 10, no. 2, pp. 165-170, 2018, doi:
10.18585/inabj.v10i2.405.

[16] N. Touati, M. P. Tarazona-Diaz, E. Aguayo, and H. Louaileche, “Effect of storage time
and temperature on the physicochemical and sensory characteristics of commercial apricot
jam,” Food Chem., vol. 145, pp. 23-27, 2014, doi: 10.1016/j.foodchem.2013.08.037.

[17] N. Kanwal, M. A. Randhawa, and Z. Igbal, “Influence of processing methods and
storage on physico-chemical and antioxidant properties of guava jam,” Int. Food Res. J., vol.
24, no. 5, pp. 2017-2027, 2017.

[18] N. V Patel, A. G. Naik, and A. K. Senapati, “Quality Evaluation and Storage Study of
Banana-Pineapple Blended Jam,” Int. J. Food Qual. Saf. | Year-2015 |, vol. 1, no. April, pp.
45-51, 2015, [Online]. Available: www.jakraya.com/journal/ijfgs.

[19] D. Pinandoyo and S. Siddiqui, “Physicochemical and Sensory Characteristic of Soya
Protein Isolate Fortified Papaya Jam During Storage Time,” Scientific Study & Research.
Chemistry & Chemical Engineering, Biotechnology, Food Industry, vol. 21, no. 4. pp. 463—



472, 2020, [Online]. Available:
https://pubs.ub.ro/dwnl.php?id=CSCC6202004\04S01A0002.

[20] A. Carcelli, A. Albertini, E. Vittadini, and E. Carini, “Strawberry ripple sauce: A semi-
solid fibre syrup to reduce sugar content,” Int. J. Gastron. Food Sci., vol. 25, no. April, p.
100411, 2021, doi: 10.1016/j.ijgfs.2021.100411.

[21] A. Mani and S. Mitra, “Efficacy of different natural herbs in improving qualitative,
sensory and microbiological properties of wood apple jam,” Ann. Phytomedicine An Int. J.,
vol. 10, no. 1, 2021, doi: 10.21276/ap.2021.10.1.28.

[22] D. B. Pinandoyo, S. Siddiqui, and M. K. Garg, “Physico-Chemical Analysis of Protein
Fortified Papaya Jam,” J. AI-AZHAR Indones. SERI SAINS DAN Teknol., vol. 5, no. 1, p. 50,
2019, doi: 10.36722/sst.v5i1.323.

[23] C.A.S.and D. G. M. Jose R. Ayala, Gisela Montero , Marcos A. Coronado , Conrado
Garcia , Mario A. Curiel-Alvarez, Jose A. Ledn, “Characterization of Orange Peel Waste
and Valorization to Obtain Reducing Sugars,” Molecules, vol. 26, no. 1348, pp. 1-14, 2021,
[Online]. Available: https://doi.org/10.3390/ molecules26051348.

[24] D. Dygas et al., “Ability of yeast metabolic activity to reduce sugars and stabilize
betalains in red beet juice,” Fermentation, vol. 7, no. 3, pp. 1-14, 2021, doi:
10.3390/fermentation7030105.

[25] S. Jribi, M. Ouhaibi, H. Boukhris, C. Damergi, and H. Debbabi, “Formulations of low-
sugar strawberry jams: quality characterization and acute post-pandrial glycaemic response,”
J. Food Meas. Charact., vol. 15, no. 2, pp. 1578-1587, 2021, doi: 10.1007/s11694-020-
00747-z.

[26] P. Nafri, A. K. Singh, A. Sharma, and [. Sharma, “Effect of storage condition on
physiochemical and sensory properties of papaya jam,” J. Pharmacogn. Phytochem., vol.
10, no. 2, pp. 1296-1301, 2021, doi: 10.22271/phyto.2021.v10.i29.13990.

[27] B. Nayak, S. S. Bhattacharyya, and B. Krishnamoorthy, “Effect of processing on
bioactive profile, minerals, and bitterness-causing compounds of Kinnow jam,” Intern. Med.
J., vol. 38, no. 4, pp. 243-248, 20109.

[28] B. Z. Hmar, S. Mishra, and K. Vivek, “DEVELOPMENT AND
STANDARDIZATION OF TECHNOLOGY FOR PREPARATION AND STORAGE OF
VALUE-ADDED PRODUCTS FROM KENDU (DIOSPYROS MELANOXYLON
ROXB.) FRUIT,” J. Microbiol. Biotechnol. Food Sci., vol. 10, no. 5, pp. 1-5, 2021, doi:
10.15414/jmbfs.3893.

[29] S. E. Q. Martinez, E. E. T. Fuentes, and L. A. G. Zapateiro, “Food hydrocolloids from
butternut squash (Cucurbita moschata) peel: Rheological properties and their use in Carica
papaya Jam,” ACS Omega, vol. 6, no. 18, pp. 12114-12123, 2021, doi:
10.1021/acsomega.1c00822.

[30] F. F. Bezerril et al., “Pilosocereus gounellei (xique-xique) jam is source of fibers and
mineral and improves the nutritional value and the technological properties of goat milk
yogurt,” Lwt, vol. 139, no. August 2020, pp. 1-8, 2021, doi: 10.1016/j.lwt.2020.110512.

[31] D. Abouelenein et al., “Influence of freezing and different drying methods on volatile
profiles of strawberry and analysis of volatile compounds of strawberry commercial jams,”



Molecules, vol. 26, no. 14, 2021, doi: 10.3390/molecules26144153.

[32] S. R. Gindi, K. C. Chung, S. Chua, P. Lun, and H. S. Ling, “Physicochemical
Characteristics and Proximate Analysis of Fruit Jam from Baccaurea angulata Peel,” Borneo
J. Sci. Technol., no. July 2019, pp. 10-14, 2019, doi: 10.35370/bjost.2019.1.2-11.

[33] M. N. Mohd Naeem et al., “The nutritional composition of fruit jams in the Malaysian
market,” J. Saudi Soc. Agric. Sci., vol. 16, no. 1, pp. 89-96, 2017, doi:
10.1016/j.jssas.2015.03.002.

[34] M. S. Rana, F. Yeasmin, M. J. Khan, and M. H. Riad, “Evaluation of quality
characteristics and storage stability of mixed fruit jam,” Food Res., vol. 5, no. 1, pp. 225-
231, 2021, doi: 10.26656/fr.2017.5(1).365.

[35] I. Scibisz, M. Ziarno, and M. Mitek, “Color stability of fruit yogurt during storage,” J.
Food Sci. Technol., vol. 56, no. 4, pp. 1997-2009, 2019, doi: 10.1007/s13197-019-03668-y.

[36] M. C. Roy et al., “Extraction and characterization of pectin from pomelo peel and its
impact on nutritional properties of carrot jam during storage,” J. Food Process. Preserv.,
vol. 42, no. 1, pp. 1-9, 2018, doi: 10.1111/jfpp.13411.

[37] A. K. Rashwan, N. Karim, M. R. I. Shishir, T. Bao, Y. Lu, and W. Chen, “Jujube fruit:
A potential nutritious fruit for the development of functional food products,” J. Funct.
Foods, vol. 75, no. 866, p. 104205, 2020, doi: 10.1016/j.jff.2020.104205.

[38] D. B. PINANDOYO and A. MASNAR, “Changes in chemical constituents and overall
acceptability of papaya jam fortified with soya protein during storage,” E-Journal Menara
Perkeb., vol. 88, no. 1, pp. 3543, 2020, doi: 10.22302/iribb.jur.mp.v88i1.361.

[39] M. Belovi¢, A. Torbica, 1. Paji¢-Lijakovi¢, and J. Mastilovi¢, “Development of low
calorie jams with increased content of natural dietary fibre made from tomato pomace,” Food
Chem., vol. 237, pp. 1226-1233, 2017, doi: 10.1016/j.foodchem.2017.06.045.

[40] F. L. Amorim et al., “Grape peel (Syrah var.) jam as a polyphenol-enriched functional
food ingredient,” Food Sci. Nutr., vol. 7, no. 5, pp. 1584-1594, 2019, doi: 10.1002/fsn3.981.



