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ABSTRACT

The persimmon and prickly pear fruits are packed with bioactive
components that are for good health, such as fiber, minerals, vitamins, and
antioxidants. Therefore, the present study carried out on different fruit juice
blends were prepared as persimmon juice with prickly pear juice in 75: 25;
50:50 and 75:25 ratios to improve its quality and flavor.

These juice blends were packaged in 250 ml. colorless glass bottles and
tested for physico-chemical, minerals, vitamin C and sensory evaluation. The
chemical composition of juice prepared from Persimmon and prickly pear at
different storage periods indicated that these blends were chemically stable
during three months of storage in the refrigerator; this meant the high shelf life
of these functional juices, while, the ascorbic acid content decreased gradually.

Furthermore, no heavy metals like lead, cobalt, or cadmium were found
in the juices. Overall, the sensory evaluation showed that the different juice
blends had varying levels of acceptability.

Key words: Persimmon, Prickly pear, juice blends, physico-chemical,
minerals, vitamin C, sensory evaluation.

INTRODUCTION

The annual production of persimmon fruit in Egypt, 2022 was notable.
The country produced approximately 8,516 tons of persimmons, cultivated over
an area of about 1,420 feddans; this production level highlights the significance
of persimmons in Egypt’s agricultural sector (Gabr and Rabie 2023). In 2021,
Egypt produced approximately 25,391 tons of prickly pear fruits; the cultivated
area for prickly pears was around 3,395 feddans (Faried and Fahmy 2023).
The consumption of fruits and vegetables has become very important for the
protection of health, because the presence of different bioactive components
that show activity in the prevention of many pathologic illness (Teodoro 2019).
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Opuntia fruits are rich in fiber, minerals, vitamins, and a wide variety of
compounds with antioxidant capacity, such as phenolics, flavonoids, and
betalains, which have a potential preventive effect against chronic diseases and
contribute to the control of hyperglycemia or high blood cholesterol levels
(Hernandez et al., 2005, and Gomez et al., 2021). Furthermore, recent
research has reported that the antioxidants from pink, orange, and white prickly
pear varieties native to the Canary Islands maintain stability as they pass
through the gastrointestinal tract and are readily absorbed by the human body
(Gbémez et al., 2020).

Persimmons are not only delicious but also packed with numerous health
benefits and essential nutrients. Vitamins and Minerals, persimmons are rich in
vitamins A, C, and E, as well as B6 and K. They also contain important
minerals like potassium, manganese, and copper (Hosseininejad et al., 2022,
and Murali et al., 2023). A single persimmon (=140 gm.) provides about 6
grams of dietary fiber, which is beneficial for digestive health; they are high in
antioxidants such as beta-carotene, which helps reduce the risk of chronic
diseases (Jackson 2020 and El Makhzangy et al., 2023).

The antioxidants and fiber in persimmons help lower bad cholesterol
levels and blood pressure, reducing the risk of heart disease, high levels of
vitamin C boost the immune system and help protect against infections, the
soluble fiber in persimmons slows the digestion of carbohydrates, preventing
spikes in blood sugar levels (Murali et al., 2023). Vitamin A and other
antioxidants in persimmons support healthy vision and protect against eye
damage (Butt et al., 2015).Low in fat and calories, persimmons can be a
healthy addition to a weight management diet, the flavonoids and tannins in
persimmons have anti-inflammatory effects, which can help reduce
inflammation in the body (Hosseininejad et al., 2022). Persimmons can be
enjoyed fresh, dried, or cooked, making them a versatile addition to your diet
(El Makhzangy et al., 2023).

Prickly pear fruits, also known as cactus fruits or “tunas,” are not only
unique and flavorful but also offer a range of nutritional and health benefits.
Prickly pears are rich in vitamins C, E, and K, as well as magnesium,
potassium, and calcium (Cota-Sanchez 2016 and Garcia et al., 2020). They
are an excellent source of dietary fiber, which aids in digestion and helps
maintain a healthy digestive system (Al-Nageb et al., 2021). The fruits contain
powerful antioxidants like betalains, which help protect cells from damage, the
fiber and antioxidants in prickly pears can help lower cholesterol levels and
reduce the risk of heart disease (Albuquerque et al., 2020). Prickly pears have
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been shown to help regulate blood sugar levels, making them beneficial for
people with diabetes,low in calories and high in fiber, prickly pears can be a
great addition to a weight management diet, some studies suggest that prickly
pears may help protect the liver from damage caused by toxins, the antioxidants
and vitamins in prickly pears can promote healthy skin and reduce signs of
aging (Cota-Sanchez 2016). Prickly pears can be enjoyed fresh, juiced, or used
in various dishes; the anti-inflammatory compounds in prickly pears can help
reduce inflammation in the body, which is beneficial for conditions like
arthritis,high levels of vitamin C boost the immune system and help protect
against infections (Garciaet al., 2020).

Therefore, the present study was conducted to note the changes in
physiochemical properties, minerals, vitamin C and sensory evaluation of juice
blends from persimmon and prickly pear fruits during storage periods.

MATERIALS AND METHODS

Materials:

1. Persimmon fruits collection: Ripe mature seedless persimmon fruits
(Diospyros kaki var. Fuyu) were purchased from a farm in Dakahlia
Government; Egypt during the harvesting season (October 2022). The fruit
had red-orange color, a spherical shape with an average weight of 140-170
gm. per fruit.

2. Prickly pear collection: (Opuntia ficus - indica) was obtained from EIl -
Sharkia Governorate of Egypt's local market, during the harvesting season
(August 2022). The fruits have a red -orange color, with an overage weight
of 90 grams per fruit unit.

Methods:

Preparation of persimmon fruits ( Diospyros kaki) juice:

The fruits were carefully selected and sorted using homogeneity criteria
for color, and maturity. Low-quality fruits (defective, damaged, and darker,
which were indicative of over-ripeness) were removed. Before juice extraction,
all selected fruits were gently washed with water, peeled by hand, and blended
for 30 s in a Moulinex blender (type LM2421 41, France). The persimmon juice
was diluted with sterilized distilled water at ratio 1:1. The seeds were recovered
from the resulting pulp juice and separated from the pulp. The juices were kept
in the refrigerator at 4C degrees until used. The citric acid (0.1%) was added as
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a solution to the strained pulp to prevent darkening during thermal processing
according to (Tonytantillo 2001).

Pulp preparation of prickly pear fruits (Opuntia ficus -indica):

The fresh prickly pear fruits were gently washed with water, manually
peeled, and blended for 10 Se in a Moulinex blender (type LM2421 41,
France). The seeds were separated from the pulp using stainless wire strainers,
the pulp storage in refrigerator at 4 C ° until use. Citric acid 0.1% was added as
a solution to the strained pulp to prevent darkening during thermal processing
according to (Sulieman et al., 2015).

Preparing of different mixtures:

Different mixtures were prepared by blending the diluted persimmon
juice with prickly pear juice (v/v) , the juice mixtures were sterilized using an
autoclave at a temperature of 120°C for 20 minutes, and then filled into 250 ml
colorless glass bottles. The juice mixtures were divided into 5 batches as shown
in (Table 1).

Table (1): Blending ratio of prickly pear and persimmon juices.

No. Treatment Persimmon diluted 1:1 Prickly pear (%)
(%)
1 T1 100 -
2 T2 75 25
3 T3 50 50
4 T4 25 75
5 T5 - 100

Chemical analysis:

The moisture, protein, fat, fiber and ash of the samples were determined
according to the methods of (AOAC 2005). Carbohydrate was calculated by
difference according to Tadrus (1989).

Mineral assay
Sodium (Na), Potassium (K), calcium (Ca), magnesium(Mg),
phosphor(P), iron(Fe), zinc (Zn), lead (Pb), Cadmium( Cd) and Cobalt (Co )
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were determined using perkin  Elmer 2380, atomic absorption
spectrophotometer according to the method of AOAC (2005).

Determination of vitamin C

Vitamin C (Ascorbic acid) using Spectrophotometer was determined
according to (AOAC 1990).The sample (10 g) was blended and homogenized
with an extracting solution containing met phosphoric acid (0.3 M) and acetic
acid (1.4 M). The mixture was placed in a conical flask and agitated at
10,000 rpm for 15 min. The mixture was then filtered through a Whitman No. 4
filter, and samples were extracted in triplicate. The ascorbic acid standard was
prepared by dissolving 100 mg of L - ascorbic acid in a Meta phosphoric acid
(0.3 M)/acetic acid (1.4 M) solution at a final concentration of 0.1 mg/ ml. The
calibration line was converted to a linear range based on four measured
concentration levels. Quantification of ascorbic acid content was performed on
an Agilent Spectrophotometer system, water (50: 50) at a flow rate of 1 ml/min.
UV absorbance was recorded at 420 nm at room temperature.

Physiochemical analyses

Physicochemical characterization of all blends was done with
measurements of pH, titratable acidity (TA), and total soluble solids (TSS). pH
values were measured using a pH meter (Hanna pH-meter HI 9021 m
Germany). Titratable acidity was determined by titration with 0.1 N NaOH in
10 g of sample and pH meter up to pH = 8.2, the results were expressed as citric
acid. TSS was determined by measurement of the refractive index with a digital
refractometer (JEN method) at 25+1 °C according to (AOAC 2016).

Organoleptic properties of juice:

The organoleptic evaluation of prepared juice was done according to the
method described by (Cansino et al., 2013).Prepared juices were evaluated for
color (20), odor (20), taste (20), appearance (20) and texture (20) and overall
acceptability %. The sensory evaluation of juice carried out by 21 of well-
trained panelists from the staff members of the Food and Dairy Science
Department and Technology, Faculty of Technology and Development,
Zagazig University, Egypt according to (Larmond 1977).

Statistical analyses:

The standard deviation (SD) was calculated using Excel 2010. Statistical
analysis was performed using the Co-State program with a one-way analysis of
variance (ANOVA). The statistical analysis of the results was conducted with
triplicate replications, following the method outlined by (Tudor, 2016). The
data was presented as means followed by + (SD). Analysis of variance
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(ANOVA) was used to determine significant differences between the results,
and Duncan’s test was used to compare the means with a significance level of
0.05 viscosity measurements, colour analysis, extraction of volatile aroma
compounds, extraction of volatile aroma compounds analysis of volatile aroma
components by gas chromatography (GC) and gas chromatography-mass
spectrometery (GC -MS), total phenolic content and antioxidant activity
measurements.

RESULTS AND DISCUSSION

Table (1) shows the chemical composition of the functional juice
prepared from different blends of Persimmon and prickly pear fruits at different
storage periods. From this Table, it could be noticed that the moisture content
of all blends ranged between 90.63 and 90.15 % at zero time. Meanwhile,
carbohydrates ranged between 7.9 to 9.03 %; the maximum value was noticed
in the treatment T4 (75:25) prickly: persimmon juice. The protein content was
0.94% in the blend T5 which was prepared with prickly juice only. Fat content
in all treatments ranged between 0.20 to 0.23%. On the other hand, the
maximum value of ash (0.73%) was noticed in the blend T1 which contained
the diluted persimmon only.

After one month of storage in the refrigerator, the chemical composition
was almost the same. On the other hand, after two months of storage, there was
a Sharpe decrease in protein content in the blend (T5); it was 0.64%. While the
other components were nearly the same, the same results were observed after
three months of storage periods. These results indicated that blends were
chemically stable during three months of storage in the refrigerator; this meant
the high shelf life of these functional juices. Our results were in line with the
findings of Dehbi et al ( 2014) and Diaz-Delgado et al (2024).

Physicochemical properties of blended fruit juices

The effect of storage periods on pH, Total soluble solids TSS, acidity (as
citric acid), and ascorbic acid of the mixture juice prepared from persimmon
and prickly fruits as a functional juice are presented in Table (2). value of
acidity (0.231) after 3 months of storage. The lowest value of acidity was 0.172
in the treatment T5 after 3 months. The same observations were found in TSS
which decreased with increasing storage period. These results are in line with
those obtained by Ibrahim et al (2021).
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Table (1): Gross chemical composition of investigated fruit juices during
storage period

Items Moisture |[Carbohydrates Protein Fat Ash Fiber
(%) (%) (%) (%) (%) (%)
Treatmen
at zero time

T1 90.15 8.29 0.38 0.22 0.73 0.23
T2 90.27 8.28 0.51 0.23 0.54 0.16
T3 90.29 8.28 0.58 0.21 0.48 0.15
T4 90.33 9.03 0.69 0.20 0.39 0.04
T5 90.63 7.90 0.94 0.21 0.30 0.02
after one month
T1 89.85 8.67 0.44 0.35 0.43 0.26
T2 90.42 8.30 0.48 0.28 0.39 0.22
T3 89.76 8.05 0.52 0.22 0.32 0.17
T4 91.90 8.40 0.58 0.29 0.32 0.10
T5 91.62 8.04 0.94 0.25 0.29 0.06
after 2 month
T1 90.01 8.68 0.41 0.31 0.36 0.23
T2 90.20 8.49 0.42 0.33 0.32 0.24
T3 89.97 8.82 0.49 0.25 0.30 0.17
T4 90.73 8.15 0.53 0.23 0.27 0.09
T5 90.94 7.93 0.64 0.21 0.24 0.04
after 3 month
T1 89.85 9.09 0.34 0.23 0.30 0.19
T2 89.89 9.03 0.43 0.22 0.27 0.16
T3 90.05 8.76 0.49 0.22 0.27 0.21
T4 90.29 8.73 0.56 0.18 0.21 0.03
T5 90.63 8.43 0.57 0.16 0.20 0.01

At zero time, the pH value of all blended was 6.4; after 30 days the pH
value decreased to range between 5.6 to 5.9. The same observation was noticed
in pH value after 2 and 3 months; while the treatment was recorded at 5.1;
meanwhile T5 was recorded at 5.7. The reduction in pH value was an affinity
with the results of acidy. The acidity was developed with increasing storage
periods in all treatments; where the treatment T1 recorded the highest The
ascorbic acid content in these formulas was 32.7, 26.4, 21.8, 16.3, and 14.2 (mg
100g) in treatments T1, T2, T3, T4, and T5; respectively. The treatment T1
(persimmon juice) only showed the highest value of ascorbic acid. On the other
side treatment T5 (prickly juice only) showed the lowest value of ascorbic acid
content. The ascorbic acid content was decreased during storage periods 1, 2,
and 3 months. Overall, while prickly pear and persimmon juices are rich in
ascorbic acid, their vitamin C content diminishes over time during storage.



288 DINA SALEM et al.

Similar to prickly pear juice, persimmon juice also experiences a reduction in
ascorbic acid content during storage. The degradation rate can vary depending
on temperature, light exposure, and packaging methods. For instance, after
packaging, the ascorbic acid content can drop notably within the first 8 days,
regardless of the initial storage period of the whole fruits (Kgatla et al., 2010).

Mineral contents of investigated fruit juices during storage period

The mineral content of different blend juices during storage periods is
illustrated in Table (3). First of all, heavy metals such as lead (Pb), Cobalt (Co),
and Cadmium (Cd) were found in all treatments during all storage periods.
Meanwhile, the phosphorus (P) element increases with increasing of prickly juice
addition. It was (160mg/100gm) in treatment (T1) and (210 mg/100gm) in (T5)
after 3 months of storage period. In the case of potassium (K), it was
(190mg/100gm) in treatment (T1); persimmon only at zero time; this value
increased to 270mg/100gm in T5. After 3 months of storage; the value was
decreased to 120mg/100gm in (T1) and 90 mg/100gm in (T5). Sodium content was
520 mg/100gm in (T1) at zero time, this value decreased with increasing prickly
juice till 390 mg/100gm in (T5). The Na content increased with increasing storage
period till 600 mg and 470 mg/100gm in (T1) and (T5); respectively after 3 months
of storage periods. Calcium content in different blends of juice was measured
during the storage period; it was 6.9 mg/100mg in (T1) and increased to 9.4
mg/100gm in (T5) at zero time; these values were decreased with the increase of
storage period. The values were 4.9 mg/100gm in (T1) and 4.8 mg/100gm in
treatment (T5). These results noted in this work are in harmony with the findings of
(El-Gharras et al. 2006, and Dehbi et al. 2014).

Table (2): Physicochemical properties of blended fruit juices during storage period.

value ) *0) (Mg/100g)

g pH TSS Acidity (as Citricacid) Ascorbicacid

Storage periods

Fdola1]2]3][of2]2]3] o 1] 271 3[of[1]2]3

TL | 655654 (51|10 |10 |99 |97|0128| 0159 | 0178 | 0231 | 327 | 121| 37 | 12

T2 | 64|57|56|53|107|98|98 |94 | 0147 | 0157 | 0157 | 0201 | 264 | 97 | 28 | 08

T3 [ 64|59|58|55|111{95|91|91|0140| 0154 | 0149 | 0183 | 218| 64 | 13 | 05

T4 | 64| 58|57 |55|114| 93|87 |85| 0147|0147 | 0159 | 0194 | 163 | 46 | 11 | 02

T5 | 64|58|58|57|12 |97|85|83|0147|0159 | 0151 | 0172 | 142| 32 | 09 | 01
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Table (3):Mineral contents of investigated fruit juices during storage period juices as
functional foods during the shelf life of juices at 0, 1, 2, and 3 months.

Items P K Na Ca Pb | Co | Cd
(mg /100gm) | (mg /100gm) | (mg/100gm)|(mg/100gm)
Treatme

at zero time
T1 160 190 520 6.9 ND | ND | ND
T2 170 160 440 5.5 ND | ND | ND
T3 150 270 400 6.2 ND | ND | ND
T4 180 210 340 8.2 ND | ND | ND
T5 210 270 390 9.4 ND | ND | ND
after one month
T1 150 110 520 7.1 ND | ND | ND
T2 170 100 460 8.7 ND | ND | ND
T3 190 180 440 5.2 ND | ND | ND
T4 190 110 470 8.3 ND | ND | ND
T5 210 110 490 8.6 ND | ND | ND
after 2 month
T1 170 190 540 5.1 ND | ND | ND
T2 160 120 490 6.3 ND | ND | ND
T3 160 110 430 6.0 ND | ND | ND
T4 180 110 420 7.0 ND | ND | ND
T5 230 190 430 6.9 ND | ND | ND
after 3 month
T1 160 120 600 49 ND | ND | ND
T2 140 110 550 7.9 ND | ND | ND
T3 150 110 470 6.7 ND | ND | ND
T4 210 100 430 5.7 ND | ND | ND
T5 240 90 470 4.8 ND | ND | ND

ND: Not detected

Sensory evaluation of investigated fruit juices during storage period

Data presented in Table (4) shows the effect of different blending juice
from persimmon and prickly on sensory quality during the storage period (3
months). From this table was highly significant difference was noticed in the
color in treatment T1; while the taste there was no significant difference noticed
at zero,2, and 3 months. No significant difference was observed in Oder during
the storage periods. Meanwhile, the texture was significant at zero and 3
months. Overall acceptability has no significant difference during the storage
period. Treatment No.2 (T2) results referred to no significant difference after 1,
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2, and 3 months of storage in the case of the color parameter. The same
observation was noticed in the case of taste, while the Oder, texture, and
appearance were highly significant during all storage periods. The overall
acceptability has no significant difference in this treatment (T2) during all
storage periods; the overall acceptability gradually decreased with increasing
prickly juice and this decrease was not significant. These results are in line with
the findings of Ibrahim et al (2021).

Treatment (T3) which contains 50:50 persimmons to prickly showed
decreased values in all sensory characters during storage periods and that
decrement was highly significant; overall acceptability was highest at zero time
and the lowest value was noticed after 3 months (77.7%) these values was the
lowest in all treatments during storage period. Treatment (T4) the data in this
treatment showed highly significant differences in all sensory attributes. The
same observation was shown in treatment (T5) which contained prickly pear
juice only. Generally, the high value of all acceptability was noticed in
treatment (T1) which contained persimmon only at zero time (92.45%)
followed by treatment (T5) which contained prickly pear only (90.8%) at zero
time. These results were in agreement with Suliman et al. (2015).

Conclusion

Based on the findings of this study, it is feasible to create juices by
combining persimmon fruit juice (diluted with water at a 1:1 ratio) with prickly
pear juice (at a 75:25 ratio) to achieve an overall acceptability rating of 84.2%.
These juices can be stored for 3 months without any change in their overall
quality.

REFERENCES

Albuquerque, T. G.; Pereira, P.; Silva, M. A.; Vicente, F.; Ramalho, R., and
Costa, H. S. (2020). Prickly pear. In Nutritional Composition and
Antioxidant Properties of Fruits and Vegetables (pp. 709-728). Academic
Press.

Al-Nageb, G.; Fiori, L.; Ciolli, M., and Aprea, E. (2021). Prickly pear seed oil
extraction, chemical characterization and potential health
benefits. Molecules, 26(16), 5018.

AOAC (1990). Official Methods of Analysis of the Association of Official
analytical Chemists, 15th ed. (pp. 1058 —1059), Arlington VA: Association
of Official Analytical Chemists.



292 DINA SALEM et al.

AOAC (2005). Official Methods of Analysis of the Association of Official
Analytical Chemists. 16 ed., Published by the Association of Official
Analytical Chemists, Arlington, Virinia, U. S. A.

AOAC (2016). Official Methods of Analysis of the Association of Official
Analytical Chemists. (20th ed.) Maryland.

Butt, M. S.; Sultan, M. T.; Aziz, M.; Naz, A.; Ahmed, W.; Kumar, N., and
Imran, M. (2015). Persimmon (Diospyros kaki) fruit: hidden
phytochemicals and health claims. EXCLI journal, 14, 542.

Cansino, N.; Carrera, G.; Rojas, Q.; Olivares, L.; Garcia, E. and Moreno,
E.(2013). Ultrasound processing on green cactus pear (Opuntia ficus indica)
juice: Physical, microbiological and antioxidant properties. Int. J. Food
Process.Technol., 4, 2.

Cota-Sanchez, J. H. (2016). Nutritional composition of the prickly pear (Opuntia
ficus-indica)fruit. In Nutritional composition of fruit cultivars (pp. 691-712).

Dehbi, F.; Hasib, A.; Ouatmane, A.; Elbatal, H., and Jaouad, A. (2014).
Physicochemical characteristics of Moroccan prickly pear juice (Opuntia
ficus indica L.). International Journal of Emerging Technology and
Advanced Engineering, 4(4), 300-306.

Diaz-Delgado, G. L.; Rodriguez-Rodriguez, E. M.; Cano, M. P., and Lobo, M.
G. (2024). Storage Conditions of Refrigerated Prickly Pears in Small
Processing Industries. Agriculture, 14(4), 594.

El Makhzangy, A.; Hamad, D., and El-Shawaf, A. (2023). Chemical and
Bioactive Composition in Persimmon (Diospyros kaki) Fruits. Mathews
Journal of Nutrition and Dietetics, 6(2), 1-7.

El-Gharras, H.; Hasib, A. Z. |. Z.; Jaouad, A., and El-Bouadili, A. (2006).
Chemical and Physical Characterization of Three Cultivars of Moroccan
Yellow Prickly Pears (Opuntia Ficus-Indica) at Three Stages of Maturity
Caracterizacion Quimica Y Fisica De Tres Variedades De Higos Chumbos
Amarillas De Marruecos (Opuntia Ficus-Indica) En Tres Etapas De
Madurez. CYTA-Journal of Food, 5(2), 93-99.

Ibrahim, Gamil El Sayed; Elwakeel, Mahmoud, and Hussein, Ahmed M. S.
(2021). Evaluation of quality attributes, antioxidant activity and volatile
compounds of two cactus pear juices blended with guava juice. Egyptian
Journal of Chemistry, 64(5), 2613-2622.

Faried, S.; and Fahmy, F. 1. (2023). Effect of Different Concentrations of
Irrigation Water Salinity and Potassium Humate on Vegetative Growth and
Mineral Content of Prickly Pear Plants (Opuntia ficus-indica L.)(1). Egyptian
Journal of Horticulture, 50(2), 149-166.



J. Product. & Dev.,29,4, 2024 293

Gabr, R. H., and Rabie, A. (2023). An Economic Study Of Persimmon Fruit
Production In Egypt. Sinai Journal of Applied Sciences, 12(5), 837-852.
Garcia, F. H.; Coll, L. A.; Cano-Lamadrid, M.; Lluch, D. L.; Barrachina, A.
A. C,, and Murcia, P. L. (2020). Valorization of prickly pear [Opuntia
ficus-indica (L.) Mill]: Nutritional composition, functional properties and
economic aspects. In Invasive species-introduction pathways, economic

impact, and possible management options. Intech Open.

Gbmez-Maqueo, A.; Antunes-Ricardo, M.; Welti-Chanes, J. and Cano, M.P.
(2020). Digestive Stability and Bioaccessibility of Antioxidants in Prickly
Pear Fruits from the Canary Islands: Healthy Foods and Ingredients.
Antioxidants, 9, 164, 1-18.

Gbmez-Maqueo, A.; Steurer, D.;Welti-Chanes, J. and Cano, M.P.( 2021).
Bioaccessibility of Antioxidants in Prickly Pear Fruits Treated with High
Hydrostatic Pressure: An Application for Healthier Foods. Molecules, 26,
5252, 1-18.

Hernandez-Pérez, T.; Carrillo-Lopez, A.; Guevara-Lara, F.; Cruz-
Hernandez, A. and Paredes-Lopez, O. (2005). Biochemical and
Nutritional Characterization of Three Prickly Pear Species with Different
Ripening Behavior. Plant Foods Hum. Nutr., 60, 195-200.

Hosseininejad, S.; Gonzélez, C. M.; Hernando, I., and Moraga, G. (2022).
Valorization of persimmon fruit through the development of new food
products. Frontiers in Food Science and Technology, 2, 914952.

Jackson, C. (2020). Why study persimmons?: foraging for american identities
through the writings of forgotten fruit over time (Doctoral dissertation,
Georgetown University).

Kgatla, T. E.; Howard, S. S., and Hiss, D. C. (2010). The effects of processing
and preservation on the sensory qualities of prickly pear juice. World
Academy of Science, Engineering and Technology, 68, 861-868.

Larmond, E. (1977). Laboratory methouds for sensory evaluation of food.
Research Branch, Canada Dept. of Agriculture.

Murali, P.; Shams, R. and Dar, A. H. (2023). Insights on nutritional profile,
nutraceutical components, pharmacological potential, and trending utilization
of persimmon cultivars: A review. Food Chemistry Advances, 100431.

Sulieman, A. Mohamed; Hussein, A. S., and Ibraheim, G. (2015).
Physicochemical, Sensorial, Antioxidant and Volatile of Juice From Prickly
Pear With Guava or Mandarin. International Journal of Food and
Nutritional Sciences. 3 (6).44-53.



294 DINA SALEM et al.

Tadrus M.D (1989). Chemical and biochemical studies on some baby foods.
M.Sc. Thesis. Fac. of Agric. Cairo univ. Cairo, Egypt.

Teodoro, A. J. (2019). Bioactive compounds of food: their role in the prevention
and treatment of diseases. Oxidative medicine and cellular longevity. 1D
3765986, 1-4

Tonytantillo Com. (2001). http:// www.tonytantillo. Com/fruits/persimmons.

Tudor -Radu, M., Vijan, L. E., Tudor -Radu, C.M., Ion, T. I. T. A., Rodica, S.
I. M. A., and Mitrea, R. (2016). Assessment of ascorbic acid, polyphenols,
flavonoids, anthocyanins and carotenoids content in tomato fruits. Notulae
Botanicae Horti Agrobotanici Cluj Napoca, 44(2): 477 -483.

Ol g (S e Jalh, jaccand dnad) g Aailpassl) g duily 5l Gailiadl)
s gl

il gl dana 3 gallae - ol Aal) desa dgdae  allw dea W

Aniall 3ade s slsn Aol ClisSa o (S5al gill 5 (SN LS (g 5ia
ole ANl A all ey el GUAl 5auSY) ol 5 cilialidll 5 cpaleall s LY Jie
S5l Gl juae aa SISI junnS s jumad 548U jilae e ddlise Tallis
b omand) Ladlie Ahat a3 LgieSi g Lhasa Gruaadl VOiYO g 00100 £Y0 1VO iy
A 3l pailiadl) Cua e sl de Yoo dan sl Ao dala ) Gl e
omanll el Sl LA ) apill ) n Gpaliids alaall s AU
il Tadlaal) oda o ) Aalise (A < i 8 S il il g S e yeasdl)
ol Y1 el ey 138 5 A 8 cp Al e el A JMA GlhaS 5 e
paes G sina aldll (pa (4 il ilasl) s3] (Radlall 3 58) Jyshll
S pabea )l Jie AL alae e giall w ol edlld e 5 g3e a5 el ) Sy
sl 8o gl ol oS
il sise L sl juaell Jallae o)) o) aiill elal cale JSG 1dua il
J sl (e 43 5l
Al el Gailadll ¢ Glaedl hdlie  Sedl ol (SIS sAzalidadl cilalst)
ol il o (el Galaall Al



