
Journal of Pure and Applied Agriculture (2024) 9(2): 66-75 

ISSN (Print) 2617-8672, ISSN (Online) 2617-8680 

http://jpaa.aiou.edu.pk/ 

 

Optimization of Aloe vera gel in Ficus benghalensis fruit jam for 

enhanced phytochemical contents and physicochemical properties 
 

Ali Hassan*1, Muhammad Kashif Iqbal Khan1, Ali Usman1, Mubeen Sultan Butt2, Summaia Fordos1, Iraj Fatima1, 

Sharmeen Arif1, Abdul Mueez Ahmad1 and Muhammad Hussain Ghazali3 

 
1National Institute of Food Science and Technology, University of Agriculture Faisalabad 38000, Pakistan 

2Department of Food Engineering, University of Agriculture Faisalabad 38000, Pakistan 
3School of Food Science and Engineering, South China University of Technology, Guangzhou, China, 511442 

 

*Corresponding author: Ali Hassan (alihassan.86811@gmail.com) 

 

Abstract 

 

Ficus benghalensis fruit is known for its high mineral contents, fiber, carbohydrates, and antioxidants, making it an ideal 

ingredient for preparing functional food products. Aloe vera is a versatile and nutritious ingredient, widely used in food 

products. F. benghalensis fruit jam with different concentrations of aloe vera gel was made. According to this study, five 

treatments were prepared T0 control (without aloe vera gel), T1 (5% aloe vera gel), T2 (10% aloe vera gel), T3 (15% aloe 

vera gel), and T4 (20% aloe vera gel), respectively. Jams were analyzed and characterized by physicochemical analysis, 

proximate analysis, antioxidant analysis, and total dietary fiber analysis. Results concluded that the addition of aloe vera 

had significant effect on the pH, titratable acidity, total sugars, and ascorbic acid contents, while non-significant effect on 

TSS of jam samples was observed. Results showed that aloe vera had a significant effect on carbohydrates, and moisture 

contents of jam samples, while a non-significant effect on crude fat, fiber, protein and ash contents were observed. Aloe 

vera gel significantly improved the phytochemicals and dietary fiber contents of jam samples. Future studies can explore 

the sensory evaluation and shelf-life analysis of Aloe vera-infused F. benghalensis fruit jam to further optimize its 

production and commercialization. 
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Introduction 
 

It is known that fruit is a source of vitamins and minerals 

that promote health and are well established in biological 

processes (such as breathing, energy production, and 

immune response) that are well established in biological 

processes (such as breathing, energy production, and 

immune response). Fruits are excellent sources of bioactive 

components (carotenoids, vitamins, flavonoids, and 

phenolics) because they are antioxidants. Fruits are 

essential foods with higher functional and nutritional 

qualities. A diet high in fruits and vegetables is associated 

with a significantly decreased rate of various kinds of 

cancer in the population (Awolu, Okedele, Ojewumi, & 

Oseyemi, 2018).  Globally, There's a rise in the 

development and consumption of functional foods. 

Functional foods are defined as food items that are exactly 

like traditional foods except for the addition of a 

biologically active chemical (BAC) (Putnik et al., 2018). 

The Japanese initially used the term functional foods in the 

1980s, however, they are regulated but not usually 

recognized as legitimate things and lack a proper 

description and their connotation is regularly ambiguous 

(Ye, Georges, & Selomulya, 2018).  

      Ficus benghalensis is an enormous evergreen tree that 

belongs to the Moraceae family.  F. benghalensis is also 

widely known as the "Indian banyan tree." It is native to 

South Asia and thrives in arid locations throughout India, 

Sri Lanka, Pakistan, and Bangladesh. It is also widely 

farmed in practically every moist tropical area throughout 

the world (Gopukumar et al., 2016). It possesses 

extraordinary therapeutic properties that have assisted in 

the treatment of numerous life-threatening disorders. This 

tree was extensively used as medicine in traditional 

medicinal systems like Unani, Siddha, and Ayurveda, and 

homoeopathy. (Kmail et al., 2018). The fruit, which is 

cherry-sized and red, has a fleshy pericarp and is edible for 

both animals and humans. The figs of the Ficus 

benghalensis tree are not only delicious but also rich in 

nutrients. They provide a healthy amount of dietary fiber, 

minerals and vitamins, especially vitamin C, potassium, 

and antioxidants. Consuming F. benghalensis fruit can 

help support digestive health, boost immunity, and provide 

essential nutrients for overall well-being. It is high in 

secondary metabolites (Jayasree Radhakrishnan & 

Venkatachalam, 2020). 

      Banyan fruits are high in mineral content, fiber, and 

carbohydrates. The composition of banyan fruit (dry basis) 

was the wet basis (71.02%), ash (2.83%), crude fat 

(8.66%), fiber (17.08%), protein (4.83%), and 

carbohydrate (66.63%), respectively. Fruits are high in ash 

(minerals), carbs, and crude fibers, and are a good source 

of energy. A high mineral content improves digestion by 

increasing enzyme activity. Consumption of crude fiber 

increases faecal bulk and hence the pace of intestinal 

transit. Total metabolizable energy (363.86 kcal/100 g) is 

an excellent source for human nutrition (Bandekar, 

Nagavekar, & Lele, 2013). The fruit has 276 mg/g 
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polyphenols, which aid in the chelation of metal ions 

(particularly copper and iron), which function as pro-

oxidants. (Jayasree Radhakrishnan & Venkatachalam, 

2020). A high-energy edible product may be produced by 

properly processing banyan fruit. (Bandekar et al., 2013). 

      Aloe barbadensis is a plant that is robust, seasonal, 

tropical, drought-contrary, pulpy Liliaceae plant that has 

been utilized for a range of therapeutic uses in the past. 

Aloe vera is a Plant with no stems or extremely short stems 

that grows to a height of 60-100 cm and spreads by 

offshoots (Muniz-Ramirez et al., 2020). The aloe vera 

plant's leaves contain a gel that is high in antioxidants, 

vitamins, minerals, and amino acids, making it a popular 

ingredient in various beauty and wellness products. The 

inner gel of aloe vera consists of about 75 components that 

are biologically active, which are beneficial for healing and 

medicinal purposes for millennia (Kumar et al., 2019). For 

a very long time, aloe vera was used as a medicinal herb 

for several therapeutic purposes. The food and beverage 

industry is a prospective market for Aloe vera. The Food 

and Drug Administration (FDA) has certified Aloe juice 

for oral use as a "dietary supplement" in the United States. 

As consumer interest in natural and functional foods 

continues to grow, aloe vera's presence in the food industry 

is expected to expand further, offering both nutritional 

benefits and a touch of botanical elegance to a variety of 

food products.  Aloe vera is included in the European 

Commission Annex as one of the "flavouring compounds" 

used in the feeding industry (Sonawane, Gokhale, Mulla, 

Kandu, & Patil, 2021). Jams are well known for their 

accessibility, sensorial qualities, and affordability. They 

are typically canned and packed in clean vessels after 

production. The versatility of jams and jellies as a 

condiment, ingredients in recipes, or toppings for various 

dishes has contributed to their expanding market appeal. 

Jams, jellies, and preserves are gaining popularity across 

the world. Customers of all ages consume these things 

regularly in areas such as Europe and North America. The 

objective of this research is to develop and characterize the 

functional jam based on F. benghalensis fruit, and to 

evaluate the nutritional and sensory attributes of newly 

developed jam for consumer acceptability. 

 

 

 

Material and Methods 
 

Procurement of raw material 

 

F. Benghalensis fruit and aloe vera leaves were obtained 

from the University of Agriculture Faisalabad. All other 

ingredients and preservatives are obtained from the local 

market of Faisalabad.  

 

Preparation of raw materials 

 

After washing F. benghalensis fruit, and removing debris, 

blending was done through the blender. Aloe vera leaves 

were cleaned, and the gel was manually collected from the 

interior after the outer layer was cut away with a sharp 

knife. The blend was kept at 4°C in a cool environment. 

 

Preparation of jams 

 

F. Benghalensis fruit jam was prepared by the method 

used by Nafri et al. (2021). For jam preparation, 300g F. 

benghalensis fruit pulp and 300g sugar were taken. The 

mixture was heated in a metal pan on a slow flame. In the 

end, a few drops of lemon juice were added as a 

preservative. In the other 4 treatments, 5%, 10%, 15%, and 

20% aloe vera gel were added in the end and brix° was 

noted with the help of a refractometer. The jam was 

removed from heating when its brix° was reached between 

65-70°. The jam was filled in glass jars and kept at room 

temperature for further chemical evaluation. 

 

Physicochemical analysis 
 

pH 

 

Using a pH meter, the jam sample's pH was calculated 

using the method outlined by Dos Santos et al. (2020).  

 

Total soluble solids 

 

TSS of F. benghalensis fruit jam was calculated using the 

prescribed method (Chalchisa, Zegeye, Dereje, & Tolesa, 

2022). Total soluble solids were measured using the digital 

refractometer.  

 

Total titratable acidity 

 

The total acidity of jam samples was determined using the 

technique described by Rafique et al. (2023).  

 

Moisture contents 

 

Moisture contents of jam samples were measured with a 

digital moisture meter according to the method used by de 

Ridder et al. (2017).  

 

Total sugar contents 

 

The total sugar contents of the food product can be 

described as all monosaccharides existing in the food or 

fruit, obtained from any source. The total sugars of F. 

benghalensis jam were measured based on the procedure 

outlined by Chalchisa et al. (2022). 

 

Ascorbic acid contents 

 

The recommended method was used to measure the 

ascorbic acid contents (Diabagate et al., 2020). 

 

Total Dietary fiber contents 

 

The total dietary fiber of jam samples was determined 

using the procedure outlined by Bhatt & Gupta, (2024). A 

MegaZyme kit was used to analyze dietary fiber, involving 

heat-stable alpha-amylase, protease, and amyloglucosidase 

treatments to break down starch and protein. The mixture 

was then treated with ethanol, filtered, and dried to obtain 

a residue, which was weighed to calculate dietary fiber. 
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The weight of protein and ash was deducted from the 

residue weight to determine the final dietary fiber contents. 

 

Proximate analysis 

 

Fat contents 

 

Crude fat was determined using protocol from Akhter et 

al., (2022). Soxhlet Apparatus was used for this purpose. A 

5g sample (moisture-free) was folded in a Whatman filter 

paper thimble and inserted in the extraction tube of the 

apparatus. Until the completion of the sixth siphon, the 

procedure was kept continuous. Then, the sample was 

placed in a hot air oven until the persistent mass of dry 

matter was attained. The fat percentage was calculated as: 

𝐶𝑟𝑢𝑑𝑒 𝑓𝑎𝑡 (%) =
𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
 

× 100 

Protein contents 

 

The crude protein contents were analyzed by the Kjeldahl 

method (Hasani & Yazdanpanah, 2020). A 2g jam sample 

was digested with 98% Sulphuric Acid and a digestion 

mixture in a Kjeldahl apparatus, then neutralized with 

distilled water. The mixture was then treated with Sodium 

Hydroxide and Boric Acid solutions and steamed until 

colorless. The resulting solution was titrated with 0.1N 

H2SO4 until a color change occurred, and the crude 

protein percentage was calculated from the observed value. 

𝑁 (%) =  
𝑉1 × 𝑉2 × 0.0014

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒 × 𝑉3
 × 100 

Where 

V1 = Volume of 0.1N H2SO4 

V2 = Volume of dilution (250 ml) 

 

Crude fiber contents 

 

The enzymatic gravimeter method specified by Pahari et 

al., (2022) was utilized to determine the crude fiber 

contents of power bites. The residue was treated with 

1.25% NaOH solution until alkali-free, then dried in an 

oven at 100°C for 3-4 hours until uniform weight. The 

samples were further heated to smoke-free on a flame, then 

ashed in a muffle furnace at 550°C for 4 hours. The 

resulting ash was cooled, weighed, and recorded for 

further calculation. 

𝐶𝑟𝑢𝑑𝑒 𝑓𝑖𝑏𝑒𝑟 (%)

=  
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑎𝑓𝑡𝑒𝑟 𝑑𝑖𝑔𝑒𝑠𝑡𝑖𝑜𝑛 − 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑠ℎ

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 
 

× 100 

 

Ash contents 

 

The ash contents of F. Benghalensis fruit jam were 

assessed following the procedure given in Bhattarai & 

Kusma (2022). 3 grams of the sample were put into a 

crucible and subjected to direct flame from a burner for 

charring until no fumes were observed. Subsequently, the 

sample was incinerated in a muffle furnace at a 

temperature range of 550-600 °C for 5-6 hours, resulting in 

a greyish white colored residue. The ash contents of the 

sample were determined using the following formula: 

Ash (%) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑏𝑒𝑓𝑜𝑟𝑒 𝑐ℎ𝑎𝑟𝑟𝑖𝑛𝑔

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑎𝑓𝑡𝑒𝑟 𝑐ℎ𝑎𝑟𝑟𝑖𝑛𝑔
 × 100 

 

Nitrogen-free extract 

 

The carbohydrate contents of the jam samples were 

calculated by deducting the percentages of moisture, fat, 

ash, crude protein, and crude fiber from one hundred (Kaur 

et al., 2022).  

 

Phytochemical analysis 
 

Preparation of extracts 

 

Each sample weighed out to be around 2 g, and 50ml of 

methanol was used to extract it. The extraction process 

was held at 60 degrees Celsius with stirring. Whatman no. 

3 filter paper was used to filter each extract. filled a 50-

milliliter volumetric flask appropriately, and then placed it 

in the dark until analysis. 

 

Total phenolic contents 

 

The number of phenolic compounds in the extracts was 

measured using the Folin-Ciocalteu technique. Total 

phenolic contents was determined by the method used by 

Handique et al. (2020) with some changes. To analyze the 

jam samples, 40 mL of the sample extract or the gallic acid 

standard was combined with 1.8mL of Folin-Ciocalteu 

reagent, which had been previously diluted 10-fold with 

distilled water. Afterward, 1.2mL of 7.5% sodium 

bicarbonate was transferred to the mixture. The resulting 

mixture was allowed to remain at room temperature for 5 

minutes. After 60 minutes of standing at room 

temperature, a spectrophotometer was used to detect the 

wavelength at 765 nm. The results were expressed as mg 

gallic acid equivalents (GAE) per gram of the sample 

analyzed, following the method explained by Nguyen & 

Chuyen (2020).  

 

Total flavonoid contents 

 

The total flavonoid contents of the samples were 

determined by following the method described by Kouadio 

Atta et al. (2021), using Catechin as a standard. The 

absorbance of each standard solution and the sample 

solutions was measured as a specific wavelength using a 

spectrophotometer. The results were given in milligrams of 

catechin equivalent per unit of sample (e.g. per gram). 

 

 

Free radical scavenging activity (DPPH) 

 

Each sample’s free radical scavenging activity was 

determined by following the process explained by Saeed 

Alkaltham et al. (2020). Firstly, centrifugation of the jam 

sample was done at 15ºC for 15 minutes at 6000 rpm. The 

0.1 ml supernatant was taken and diluted up to 0.5 ml with 

70% ethanol. Then, the above mixture was mixed with 0.5 

ml of DPPH 0.2 mM solution. The sample was placed on a 

vortex mixer or vigorous mixing and kept for 15 minutes 

at desired temperature in a dark place. Each sample's 
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absorbance was measured by using a spectrophotometer at 

517 nm.  

 

Storage study 

 

A storage study was conducted after 0, 15, 30, 45 and 60 

days by using physicochemical analysis (Rana et al., 

2021). 

 

Statistical analysis 

 

The collected data was statistically analyzed by analysis of 

variance (ANOVA) technique and subjected to proper 

statistical design to measure the significance level 

(Montgomery, 2017). 

 

Results and Discussion 
  

Proximate analysis 
 

Moisture contents 

 

The moisture contents varied from 29.97-35.90%.  The 

mean values of moisture contents for different treatments 

(T0, T1, T2, T3, and T4) were (29.97±0.8, 30.33±0.6, 

32.02±0.5, 33.72±0.4 and 35.9±0.2%), respectively, and 

given in Table 1. A considerable increase in moisture of 

jam samples was noted because aloe vera gel was used in a 

jam containing 98% water (Alam et al., 2022). The 

moisture contents of this study are comparable to the 

literature on cashew apple jam with moisture contents of 

30.38% (Nurerk & Junden, 2021). Akusu and Chibor, 

(2020) also reported the results of moisture contents 

ranging from 28.48-41.23% in the preparation of jam 

produced from different peels of fruits. 

 

Crude fat 

 

The values of crude fat contents after the addition of aloe 

vera gel in F. benghalensis fruit jam are presented in Table 

1. The mean value of crude fat contents of jam samples 

(T0, T1, T2, T3, and T4) were (0.19±0.03, 0.21±0.04, 

0.18±0.05, 0.14±0.09, and 0.16±0.04%), respectively. 

Results revealed that aloe vera addition had non-significant 

effect on the crude fat percentage of jam samples. 

Likewise, Ahmad and Ahmad, (2023) reported that aloe 

vera gel does not affect fat contents of jam because in aloe 

vera gel, fat contents were found in trace amounts. The 

results of the current study are lower than the results of 

composite jam produced from orange, apple, and date 

powder in which fat contents ranged from 0.49-8.99% 

(Omolara, Nkechinyere, & Gbohunmi, 2022). These results 

were comparable with literature on pineapple and 

cucumber jam with fat contents ranging from 0.23-0.12% 

(Ogori et al., 2021). 

 

Crude fiber 

 

The results of crude fiber contents after addition of aloe 

vera gel in F. benghalensis fruit jam are presented in Table 

1. The mean values of crude fiber contents of jam samples 

(T0, T1, T2, T3, and T4) were (1.87±0.08, 1.84±0.06, 

1.82±0.05, 1.79±0.1, and 1.73±0.04%), respectively. The 

results showed that addition of aloe vera gel in F. 

benghalensis fruit jam did not affect the crude fiber 

contents significantly which varied from 1.73-1.87%, 

because aloe vera has small amounts of crude fiber 

contents. Alokun-adesanya and Adebisi, (2020) reported 

that crude fiber contents of strawberry jam with different 

fruit blends ranged from 0.42-0.64%. The results are also 

correlated with the literature on cashew apple jam with 

crude fiber contents 0.16% (Kouadio Atta et al., 2021). 

 

Crude protein 

 

The crude protein values after addition of aloe vera gel in 

F. benghalensis fruit jam are presented in Table 1. The 

mean values of crude protein contents of jam samples (T0, 

T1, T2, T3, and T4) were (0.49±0.12, 0.39±0.08, 0.43±0.02, 

0.55±0.02, and 0.47±0.04%), respectively. The results 

showed that that addition of aloe vera gel in jam did not 

affect the crude protein contents significantly which varied 

from 0.39-0.55%, because aloe vera has small amounts of 

crude protein contents. The results are correlated with 

dragon fruit jam with protein contents ranged from 0.15-

1.15% (Castro et al., 2021). Likewise, Younas et al. (2021) 

reported that there were non-significant differences in the 

protein contents of different calcium fortified jelly 

treatments with protein contents ranged from 0.40-0.55%. 

 

Ash contents 

 

The ash contents after addition of aloe vera gel in F. 

benghalensis fruit jam are presented in Table 1. The mean 

value of ash contents of jam samples (T0, T1, T2, T3, and 

T4) were (0.48±0.07, 0.42±0.08, 0.45±0.05, 0.44±0.03, and 

0.51±0.10%), respectively. The results showed that 

addition of aloe vera gel in F. benghalensis fruit jam did 

not affect the ash contents significantly varied from 0.42-

0.51%, because aloe vera has small amount of ash contents 

(Munir, 2022). The current findings are correlated with 

orange jam with ash contents ranging from 0.41-0.89% 

(Teixeira et al., 2020). 

 

Carbohydrate contents 

 

The values of carbohydrate contents after addition of aloe 

vera gel in F. benghalensis fruit jam are presented in Table 

1. The mean value of carbohydrates contents of jam 

samples (T0, T1, T2, T3, and T4) were (67.01±0.8, 

66.8±1.04, 65.09±0.18, 63.35±0.99, and 61.23±0.67%), 

respectively. The results indicate that there was a 

significant difference between different treatments as the 

percentage of aloe vera increases. The percentage of 

carbohydrate contents decreased as the concentration of 

aloe vera increased because aloe vera has lower amounts 

of carbohydrates reported by Vijetha et al. (2021). The 

results are slightly higher than the  results of literature on 

pineapple, watermelon and apple jam with carbohydrate 

contents ranged from 33-58.96% (Salam et al., 2020).

 

 



Ali Hassan et al                                                                            Journal of Pure and Applied Agriculture (2024) 9(2): 66-75 

70 

 

Table 1 Proximate composition of F. benghalensis fruit jam with different concentrations of aloe vera gel 

Treatments Moisture (%) Fat (%) Fiber (%) Protein (%) Ash (%) Carbohydrates (%) 

T0 29.97±0.8 0.19±0.03 1.87±0.08 0.49±0.12 0.48±0.07 67.01±0.8 

T1 30.33±0.6 0.21±0.04 1.84±0.06 0.39±0.08 0.42±0.08 66.8±1.04 

T2 32.02±0.5 0.18±0.05 1.82±0.05 0.43±0.02 0.45±0.04 65.09±0.18 

T3 33.72±0.4 0.14±0.09 1.79±0.1 0.55±0.02 0.44±0.03 63.35±0.99 

T4 35.9±0.2 0.16±0.04 1.73±0.04 0.47±0.04 0.51±0.09 61.23±0.67 

 

Physicochemical analysis 
 

pH  

 

The results of pH after adding aloe vera gel in F. 

benghalensis fruit jam are presented in Table 2. The mean 

value of pH of jam samples (T0, T1, T2, T3, and T4) were 

(4.52±0.03, 4.38±0.02, 4.32±0.02, 4.16±0.01, and 

4.07±0.05), respectively. The results showed that the 

addition of aloe vera gel in F. benghalensis fruit jam 

significantly affects the acidity of jam samples. The 

addition of aloe vera gel, which is acidic, decreases the pH 

therefore increases the acidity of the jam (Ali, 2021). 

During storage, the lowest value of pH 4.07±0.05 for T4 

was calculated at 0 days which decreased to 3.85±0.02 and 

3.46±0.05 on the 14th and 28th days of storage, 

respectively. It continued to decrease to 3.20±0.02 on the 

45th day of storage and further decreased to 2.78±0.9 at 60 

days of storage. There was a highly significant effect on 

the pH of jam samples during storage. This decrease in pH 

during storage is due to the formation of acidic compounds 

from the breakdown of sugar. Likewise, Rafique et al., 

(2023) reported results during the storage study of pH of 

jam prepared from karonda fruit with pH ranged from 

3.27-4 during 120 days of storage. The results of this study 

is closely related to the literature on strawberry jam with 

pH ranged from 3.28-3.61 (Quesada Matos et al., 2022).

 

Table 2 pH of F. benghalensis fruit jams containing aloe vera during storage 

Treatments 0 day 14 days 28 days 45 days 60 days 

T0 4.52±0.03 4.26±0.07 3.98±0.03 3.56±0.03 3.14±0.03 

T1 4.38±0.02 4.04±0.05 3.81±0.04 3.41±0.01 3.08±0.09 

T2 4.32±0.02 4.09±0.08 3.71±0.07 3.32±0.06 2.98±0.08 

T3 4.16±0.01 3.94±0.03 3.51±0.09 3.18±0.03 2.82±0.06 

T4 4.07±0.05 3.85±0.02 3.46±0.05 3.2±0.02 2.78±0.09 

 

Total soluble solids 

 

The effect of TSS after the incorporation of aloe vera gel in 

F. benghalensis fruit jam are presented in Table 3. The 

mean value of TSS of jam samples (T0, T1, T2, T3, and T4) 

were (66.22°±1.34, 65.57°±1.71, 67.27°±0.08, 

66.84°±1.04, and 67.15°±0.14), respectively. The results 

showed that the inclusion of aloe vera gel in F. 

benghalensis fruit jam had non-significant effect on the 

TSS of jam samples. As the aloe vera percentage (0-20%) 

increased, there was no significant difference in total 

soluble solids reported by Ali (2021). During storage, the 

lowest values for TSS 67.15°±0.14 of T4 was calculated at 

0 days which increased to 67.49°±1.33 and 68.03°±0.03 on 

the 14th and 28th days of storage, respectively. It continued 

to increase to 68.76°±1.24 on the 45th day and further 

increased to 69.43°±1.15 on the 60th day of storage. 

Results obtained from the storage study indicated that with 

the increased storage time from 0 to 60 days, TSS contents 

increased from 67.15-69.43°. This increase may be due to 

the hydrolysis of polysaccharides to release simple soluble 

sugar into products reported by Rana et al. (2021). The 

results of this research is closely correlated to the literature 

on banana-pineapple jam in which TSS of different 

samples were in range between 65-70° reported by 

Nookaratnam et al. (2023). 

 

Table 3 TSS of F. benghalensis fruit jams containing aloe vera during storage 

Treatments 0 day 14 days 28 days 45 days 60 days 

T0 66.22±1.34 67.42±1.33 68.36±1.24 69.46±1.71 70.20±1.33 

T1 65.57±1.71 66.23±1.24 67.20±1.33 68.06±0.08 69.16±1.71 

T2 67.27±0.08 67.92±1.71 68.67±1.24 68.70±1.33 70.76±1.24 

T3 66.83±1.04 68.51±0.08 68.30±0.08 70.21±1.71 70.73±1.33 

T4 67.15±0.14 67.49±1.33 68.03±0.33 68.76±1.24 69.43±1.15 

 

Titratable acidity 

 

The results of titratable acidity after the addition of aloe 

vera gel in F. benghalensis fruit jam are presented in Table 

4. The mean values of titratable acidity of jam samples (T0, 

T1, T2, T3, and T4) were (0.39±0.03, 0.42±0.05, 0.46±0.09, 

0.49±0.03, and 0.52±0.04), respectively. The results 

showed that the addition of aloe vera gel in F. 

benghalensis fruit jam significantly affects the titratable 

acidity of jam samples because aloe vera itself has acidic 

compounds in it. The results are slightly lower than the 

literature on aloe vera-based apricot beverages with 

titratable acidity ranging from 1.11-1.43 (Sharma et al., 

2022). During storage, the lowest value of titratable acidity 

0.52±0.04 for T4 was observed at 0 days which increased 

to 0.59±0.07 and 0.67±0.08 on the 14th and 28th days of 
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storage, respectively. The titratable acidity further 

increased to 0.71±0.03 on the 45th day and the highest 

acidity 0.79±0.05 was calculated on the 60th day of storage. 

The increase in acidity may be attributed to the degradation 

of ascorbic acid, weekly ionized acids and their salts 

during storage, formation of acids by breakdown of 

polysaccharides like pectin, and oxidation of reducing 

sugars (Nookaratnam et al., 2023). The results are similar 

to the literature of apricot sea buckthorn blended jam with 

titratable acidity ranged from 0.60-0.68% (Abbas, 2021). 

 

Table 4 Titratable acidity of F. benghalensis fruit jams containing aloe vera during storage 

Treatment 0 day 14 days 28 days 45 days 60 days 

T0 0.39±0.03 0.47±0.04 0.57±0.07 0.63±0.09 0.69±0.04 

T1 0.42±0.05 0.49±0.09 0.6±0.03 0.66±0.02 0.72±0.09 

T2 0.46±0.09 0.54±0.08 0.62±0.04 0.68±0.04 0.75±0.07 

T3 0.49±0.03 0.57±0.03 0.64±0.09 0.69±0.06 0.77±0.03 

T4 0.52±0.04 0.56±0.07 0.67±0.08 0.71±0.03 0.79±0.05 

 

Total sugars 

 

The values of total sugar after the addition of aloe vera gel 

in F. benghalensis fruit jam are presented in Table 5. The 

mean value of total sugar of jam samples (T0, T1, T2, T3, 

and T4) were (69.03±1.70, 68.93±1.82, 68.15±0.6, 

67.63±1.15, and 67.33±0.6%), respectively. Results 

showed that there was a significant decrease in the total 

sugar contents of different jam samples as the aloe vera 

percentage increased from 0-20%, because aloe vera itself 

is acidic, so it minimizes the total sugar contents of jams. 

Similar results were reported by Vijetha et al. (2021) in the 

production of a nutraceutical health drink using aloe vera 

as a base component with total sugar contents 9.46%. The 

results of current study are higher than the results of 

literature on some local jams and jelly with total sugar 

contents ranged from 46.9-62.29% (Saha & Ferdous, 

2022). During storage, the lowest values of total sugar 

contents 67.33±0.6 for T4 were found at 0 days. Then total 

sugar contents tend to increase to 68.23±0.7 and 

68.92±0.69 at the 14th and 28th days of storage time. Total 

sugar contents further increased to 69.42±0.5 and 

70.26±0.8 on the 45th and 60th days of storage, 

respectively. The increased total sugar levels can be due to 

the hydrolysis of polysaccharides into sugars and the 

inversion of sugar. Similar results were reported by Nafri 

et al. (2021) in the preparation of papaya jam with total 

sugar contents ranged from 66.8-70.4%.

 

Table 5 Total sugars of F. benghalensis fruit jams containing aloe vera during storage 

Treatments 0 day 14 days 28 days 45 days 60 days 

T0 69.30±1.70 69.89±0.69 70.17±0.5 70.94±0.8 71.66±0.5 

T1 68.93±1.82 69.43±1.82 69.93±1.15 70.36±0.69 71.28±1.15 

T2 68.15±0.6 68.83±0.5 69.19±1.82 69.91±0.7 70.64±1.82 

T3 67.63±1.15 68.23±1.15 68.92±0.7 69.42±1.15 70.26±0.69 

T4 67.33±0.6 68.15±0.7 68.45±0.69 69.13±0.5 69.87±0.8 

 

 

Ascorbic acid contents 

 

The ascorbic contents varied from 8.19 to 9.98mg. The 

mean value of ascorbic acid contents of jam samples (T0, 

T1, T2, T3, and T4) were (8.19±0.99, 8.83±0.12, 9.14±0.26, 

9.62±0.13, and 9.98±0.31mg), respectively. Results 

indicate that as the percentage of aloe vera increases, the 

ascorbic acid contents increase in F. benghalensis fruit jam 

samples because aloe vera itself has ascorbic acid contents. 

The results are slightly higher than the literature on aloe 

vera-based formulated beverage in which ascorbic acid 

contents increases from 4.16-6.86mg (Alam et al., 2022). 

The results are also comparable with literature on aloe 

vera-based strawberry and ginger squash in which ascorbic 

acid contents ranged from 14.70-15.14mg (Shagiwal & 

Deen, 2022). Likewise, Khan et al. (2020) reported slightly 

higher results on fig fruit jam with ascorbic acid contents 

ranged from 13.21-19.12 mg. 

 

 

Phytochemical analysis 
 

Total phenolic contents 

 

 

The TPC of jam samples ranged from 134.51-155.73 mg 

GAE/100g. The total phenolic contents calculated in F. 

benghalensis fruit pulp was 229.836 mg GAE/100g. Total 

phenolic content was higher in raw fruit pulp due to 

minimal processing and water contents, whereas jam 

production involved heat treatment, sugar addition, and 

enzymatic reactions that reduced phenolic compounds. 

This resulted in lower total phenolic contents in jam 

samples compared to raw fruit pulp. The effect of total 

phenolic contents after addition of aloe vera gel in F. 

benghalensis fruit jam are presented in Figure 3.12. The 

mean value of total phenolic contents of jam samples (T0, 

T1, T2, T3, and T4) were (134.51±0.98, 139.71±0.96, 

144.69±0.75, 151.92±0.29, and 155.73±0.64mg 

GAE/100g), respectively. The results indicated that when 

the concentration of aloe vera gel was increased (0-20%), 

there was a significant difference in the phenolic contents 

of the jam.  As the concentration of aloe vera rises from 0-

20%, the total phenolic contents increase because aloe vera 

itself has total phenolic contents. The total phenolic 

contents of formulated beverages based on aloe vera and 

Jamaican sorrel also increase as the percentage of aloe 

vera increases with total phenolic contents ranged from 
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455.019-840.703 mg GAE/100g (Mori-mestanza et al., 

2022). Kausar (2020) also reported that aloe vera-based 

orange beverages had an increased amount of total 

phenolic contents ranged from 402.67-593.93 mg 

GAE/100 g. The results are also comparable with literature 

on reduced calorie aloe vera-based pineapple jam (Dubey 

et al., 2021). 

 

Total flavonoid contents 

 

The values of total flavonoid contents after addition of aloe 

vera gel in F. benghalensis fruit jam are presented in Table 

6. The mean value of total flavonoid contents of jam 

samples (T0, T1, T2, T3, and T4) were (283.95±4.05, 

289.48±0.96, 294.22±1.02, 299.40±1.94, and 306.18±1.64 

mg CE/100g), respectively. The total flavonoid contents 

calculated in F. benghalensis fruit pulp was 463.83 mg 

CE/100 g. Raw fruit pulp had more flavonoids because it 

was not processed much, but making jam involved heat 

and oxidation that destroyed some of these compounds, 

resulting in lower flavonoid levels in jam compared 

to raw fruit pulp. The results are comparable with the 

literature on quince jam in which total flavonoid contents 

calculated were 15.8 and 13 mg CE/100g for quince pulp 

and quince jam, respectively (Cascales & García, 2020). 

The results indicated that when the concentration of aloe 

vera gel increased (0-20%), there was a significant 

difference in the total flavonoid contents of the jam 

samples. As the concentration of aloe vera rises from 0-

20%, the total flavonoid contents increase because aloe 

vera itself has TFC contents. Likewise, Bista et al. (2020) 

reported that methanolic extract of aloe vera showed total 

flavonoid contents which was 73.26 mg CE/100g. The 

results are comparable with literature of  Physalis spp. 

Fruit jam with total flavonoid contents ranged from 

127.22-311.9 (Pérez-Herrera et al., 2020a).  

 

DPPH free radical scavenging assay 

 

The DPPH free radical scavenging assay percentage are 

presented Table 6. The mean value of DPPH activity of 

jam samples (T0, T1, T2, T3, and T4) were (28.53±1.02, 

31.32±0.96, 34.45±1.02, 36.44±1.94, and 40.69±1.64%), 

respectively. The DPPH activity exhibited by F. 

benghalensis fruit was 38.88% which is higher than the T0, 

T1, T2, T3 and lower than T4 treatment. This is because T4 

treatment had 20% aloe vera gel and aloe vera itself has 

antioxidant activity. Reza et al. (2012) also reported that 

DPPH activity was high in blueberry jam which was 

12.018% and low in blueberry fruit pulp which was 

6.041%. The results indicated that as the concentration of 

aloe vera rises from 0-20%, the DPPH free radical 

scavenging assay percentage increase because aloe vera 

itself has an antioxidant effect. Solaberrieta et al. (2022) 

stated that aloe vera has a high level of antioxidant activity 

ranged from 49.9-73.4%. Hes et al. (2019) also reported 

that various parts of aloe vera have good antioxidant 

activity ranged from 56.75-80.20%. The current findings 

are also correlated with literature on kinnow jam with 

DPPH percentage ranged from 44.29-45.18% (Purewal et 

al., 2022). 

 

Total dietary fiber 

 

Total dietary fiber values ranged from 1.60-1.91g. Total 

dietary fiber contents calculated in F. benghalensis fruit 

was 2.24 g which was higher than jam treatments because 

cooking jam can break down some of the dietary fiber, 

making it less effective. The results of total dietary 

contents after addition of aloe vera gel in F. benghalensis 

fruit jam are presented in Table 6. The mean value of total 

dietary fiber contents of jam samples (T0, T1, T2, T3, and 

T4) were (1.60±0.02, 1.68±0.56, 1.76±0.02, 1.84±0.05, and 

1.91±0.02 g), respectively. Results revealed that aloe vera 

has a significant effect on the total dietary fiber contents of 

F. benghalensis fruit jam because aloe vera has a 

significant amount of dietary fiber contents. Likewise, 

Bista et al. (2020) reported that aloe vera gel contains a 

good 0.8% of dietary fiber contents. The results of the 

current study are comparable with the literature of Physalis 

spp. Fruit jam with dietary fiber ranges from 0.6-2.1g 

(Pérez-Herrera et al., 2020b). The results of total dietary 

fiber contents of different fruit jams were also similar 

which ranged from 0.38-0.54 g (Mohd Naeem et al., 

2017). Results are correlated with literature on mulberry-

enriched fruit jam with dietary fiber contents ranged from 

1.8-6.01g (Yadav et al., 2020). 

 

Table 6 Phytochemical contents, total dietary fiber and ascorbic acid contents of F. benghalensis fruit jams containing 

aloe vera during storage 

Treatments TPC (mg/GAE) TFC (mg/g) DPPH (%) Total Dietary Fiber (g) Ascorbic acid (mg) 

T0 134.51±0.98 283.95±4.05 28.53±1.02 1.60±0.02 8.19±0.99 

T1 139.71±0.96 289.48±0.96 31.32±0.96 1.68±0.56 8.83±0.12 

T2 144.69±0.75 294.22±1.02 34.45±1.02 1.76±0.02 9.14±0.26 

T3 151.92±0.29 299.40±1.94 36.44±1.94 1.84±0.05 9.62±0.13 

T4 155.73±0.66 306.18±1.64 40.69±1.64 1.91±0.02 9.98±0.31 

Fresh Fruit 229.836±0.89 463.83±1.78 38.88±1.33 2.24±0.04  

 

Conclusion 
 

The addition of aloe vera gel to F. benghalensis fruit jam 

enhanced its nutritional and sensory properties, making it a 

valuable ingredient for functional food products. The 

optimal concentration of aloe vera gel was 20%, which 

significantly improved phytochemical contents, dietary 

fiber, and sensory profile. This study demonstrates the 

potential of aloe vera gel as a natural additive to develop 

nutritious and consumer-acceptable jam products. The 

results of this study have broader implications for the 

development of sustainable, nutrient-dense, and consumer-

acceptable food products, which will help meet the rising 
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demand for functional foods that promote general health 

and wellbeing. 
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