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Abstract: 

T 
he present study was aimed for examine the bioactive compounds and 

antioxidant potential of three fruits by-products (banana peels (BPP), 

pomegranate (PGPP) and prickly pear PPP) in Egypt. The total dietary fiber 

content for all fruit by - products PGPP – PPP - BPP was ranged 26.06 - 34.76   

g.100g-1, total phenolics was 516 -1267 mg GAE.100 g-1 and total carotenoids were 

146.25- 219.11 mg.100g-1. The BPP recorded the highest content of total dietary fiber 

followed by PPP, mixture and PGPP respectively while PPP the highest in carotenoids 

and PGPP registered high content in Total phenolic. The fruits by-product PGPP- PPP- 

BPP extracts indicated that large differences in antioxidant activity (AA, %) was ranged 

74.96 - 89.16 %. PGPP showed strong antioxidant activity followed by mixture, BPP 

and PPP respectively. The results showed that BPP recorded high content of protein, 

crude fiber and ash 3.64, 28.43 and 3.42 respectively While PGPP recorded high level 

of Moisture 10.76 and PPP have the highest content of Carbohydrates73.87. In 

conclusion, result of the current study disclosed that fruits by-products (PGPP-PPP-

BPP) can be useful sources of valuable bioactive compounds and antioxidants expand 

their main uses in nutritional, curative applications and many health benefits. 
 

Keywords: prickly pear peel, pomegranate peel, banana peel, phenolics, carotenoids, 

dietary fiber, antioxidants. 

 

Introduction: 

Food processing by-products have become an important sanitary 

problem material to be studied. Such efforts have been made for converting 

these refused materials into valuable products (Elsayed, 2016). And could 

reduce waste disposal problems and serve as a potential new source waste 

disposal problems and serve as a potential new source of fats and proteins 

for use in food and feed (El-Said et al., 2011). 
 

Processing of fruits, vegetables and oil seeds result in large amounts 

of waste materials such as peels, seeds and stones. Disposal of these 

materials usually represents a problem that is further aggravated by legal 
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restriction (Ali, 2017).  
 

Thus, new aspects concerning the use of these wastes as by. Products 

for further production of food additives or supplements with high nutrition 

value have gained increasing interest because these bioactive are high-

value products and their recovery. 
  

May be economically attractive (Vasso and Constantina, 2007) 

There is an increasing interest in fruits rich in dietary fibre which has been 

associated with health. Promoting abilities. (Omogie and Odekunle, 2002) 

There is an increasing interest in fruits rich in dietary fiber which has been 

associated with health. Promoting abilities.  
 

About 50% of the total fruits weight corresponds total peel which as 

important source of bioactive compounds such as phenols, flavonoids, 

ellagitannins and proanthocyanidin compounds that acted more 

dramatically I against oxidation as compared to the pulp extract (Sayed, 

2014). The peels of a variety of fruits have gained attention as anatural 

source of antioxidants and phytochemical content which are rich in 

compounds with free radical scavenging activity (Baskar et al., 2011).  
 

Cactus (opuntia ficus – indica), commonly known as prickly pear. It 

is highly useful in arid and semiarid environments particularly during 

prolonged dry spells or failure of the monsoon (Anbar, 2015). Prickly pear 

peels contained essentially glucose, protein starch was found in each of the 

three parts (pulp, skin and seed) of the fruit. Skin was rich in cellulose and 

it is remarkable for its content of calcium and potassium. Prickly pear is 

neglected nutritional. Source which should be more widely used because of 

its potential nutrient contribution (Ali, 2013). The cladodes and skin fruit 

of cactus have found to be potential source of useful phytochemicals like 

ascorbic acids, vitamins, carotenoids, fibers, (Tilahun and Welegerima, 

2018). 
 

The pomegranate is an ancient fruit that has not changed much 

throughout the history of man (Dahham et al., 2010). The popularity of 

pomegranate is mainly due to a protective role in prevention of oxidation of 

both low-and high density lipoprotein, blood pressure, inflammation, 

atherosclerosis, prostate cancer and heart disease. (Zarei et al., 2011) 
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Pomegranate peels have been shown to have therapeutic activity and food 

supplementation as a good source of the above nutrients (Ali, 2013). 

Pomegranate peel contains substabtial amounts of polyphenols such as 

ellagic tannins, ellagic acid and gallic acid (Fatma, 2014). 
 

Banana (musa Spp.) is considered as one of the most important 

favorable and popular fruits in Egypt and all over the world (Mohammed 

et al., 2015). Bananas are the one of the most widely consumed fruits in the 

world because of its taste, nutritional value and potential health benefits 

(Singh, 2017). Banana peel has a complete nutrition such as carbohydrates, 

fats, protein, calcium, phosphorus, iron, vitamin B, vitamin C and water 

(Setyawati et al., 2015). 

 

Materials and Methods: 

Materials: 

Fruits by-products: 

- Fresh pomegranate, prickly pear, and banana fruit were purchased 

from local market of Minia city, Egypt. 

- All chemicals and Materials, were in analytical grade and purchased 

from Al-safa Company for Drugs, Chemicals and Medical 

Instruments, Minia, Egypt. 

 

Methods: 

 Preparation of Fruits (PGPP- PPP- BPP) by-products peel 

powder:  

Fresh pomegranate (PGPP), prickly pear (PPP), and banana (BPP) 

were washed in running water to remove latex and dirt. The peels 

were separated from the pulp and cut into slices using stainless stell 

knives. Then the slices were derided in an oven at 40 0C- 60 0C. 

Pomegranate peel (PGP) for (6) hour, prickly pear peel (PPP) for 8 

hour, and banana peel (BP) for (4) hour. Then the dried peels were 

founded using ablade grinder (moulinex type L M 207, 220 – 240 V, 

50 – 60 HZ, 500 W – France) at room temperature. Pomegranate 

peel (PG), Prickly pear peel (PPP), and banana peel (BPP) flour then 

it was store in glass jar at 18 0C to use. 
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Analytical methods 

Chemical composition: 

The sample were analyzed for proximate composition Moisture, 

Protein, ash, crude fibers, fat and carbohydrates. Moisture, protein (T.N. x 

6.25, Micro-Kjeldahl method), Fat (Soxhelt apparatus, petrolium ether 

solvent) and ash contents were determined using the methods described in 

the (A.O.A.C, 1990).  
 

Crude fiber was determined according to the method given by 

(Pearson,1971) samble was digested in boiling 0.128m sulphuric acid for 

45 minutes , washed with distilled water for three times then digested with 

boiling 0.233 m potassium hydroxide, washed by distilled water with 

(acetone cold extraction) for three times then dried at 150 c0 for one hour 

and finally weighed. 
 

Carbohydrate value was determined according to (FAO, 1982) by 

difference as follows: 

Carbohydrate (%) = 100 – (protein % + fat % + Ash % + fiber %). 

 

Total phenolics, carotenoids and dietary fiber:- 

Total phenolics, carotenoids and total dietary fiber in selected by 

fruit –products (PGPP-PPP-BPP) samples were analyzed as follow: By 

fruit –products (PGPP-PPP-BPP) samples were extracted with 80% acetone 

and centrifuged at 10,000g for 15 min. For samples (PGPP-PPP-BPP), one 

gram of samples powder was extracted with 20 ml of 80% acetone and 

centrifuged at 8000g at room temperature. The supernatant obtained from 

both samples were used for the analysis of total phenolics, antioxidant 

activity and carotenoids Total phenolics were determined using Folin-

Ciocalteu reagent (Singleton and Rossi, 1965). 200 milligrams of sample 

(PGPP-PPP-BPP) was extracted for 2 h with 2 mL of 80% MeOH 

containing 1% hydrochloric acid at room temperature on an orbital shaker 

set at Two hundred rpm. The mixture was centrifuged at 1000g for fifteen 

min and the supernatant decanted into 4 mL vials. The pellets were 

collected and used for total phenolics assay. 100 microliters of the obtained 

extract was mixed with 0.75 mL of Folin-Ciocalteu reagent (previously 

diluted 10-fold with distilled water) and allowed to stand at 22 0C for 5 

min; 0.75 ml of sodium bicarbonate (60g/L) solution was added to the 
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mixture after 90 min at 22 0C, absorbance was measured at 725 nm. 

Results are expressed as ferulic acid equivalents. The total carotenoids in 

80% acetone extract were determined by using the method reported by 

(Litchenthaler, 1987). Total dietary fiber content in the (PGPP-PPP-BPP) 

was predestined according to the method described by (Asp et al., 1983). 

 

Antioxidant 

Antioxidant activity of tested spices extracts and standards  was 

determined according to the -carotene bleaching method following a 

modification of the procedure described by (Marco, 1968). For a typical 

examination, 1mL of -carotene (Sigma) solution, 0.2 mg/mL in 

chloroform, was added to round-bottom flasks (50 mL) containing 0.02 mL 

of linoleic acid (J.T. Baker Chemical Co., Phillipsburg, NJ) and 0.2 mL of 

Tween 20 (BDH Chemical Co., Toronto, On). Each mixture was then 

dosed with 0.2 mL of 80% Me OH (as control) or corresponding plant 

extract or standard. After evaporation to dryness under vacuum at room 

temperature, oxygenated distilled water (50 ml) was added and the mixture 

was shaken to form a liposome solution. The samples were then subjected 

to thermal autoxidation at 50 0C for 2 h. The absorbance of the solution at 

470 nm was measured at a spectrophotometer (Beckman DU-50) by taking 

measurements at 10 min intervals. 
  

And the rate of bleaching of -carotene was calculated by fitting 

linear regression to data over time. All samples were assayed in triplicate. 

Various concentrations of BHT, BHA, and -tocopherol in 80% methanol 

was used as the control. 
 

Antioxidant activity was calculated in four different ways. In the first, 

absorbance was plotted against time, as a knit curve, and the absolute value 

of slope was expressed as antioxidant value (AOX). The second 

Antioxidant activity (AA) was all calculated as percent inhibition ralative 

to control using the following equation (Al-Saikhan et al., 1995).  

AA= (R control - R sample) / R control x 100 
 

Where:  

R control and R sample were the bleaching rates of beta-carotene in 

reactant mixture without antioxidant and with plant extract, respectively. 
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The third method of expression based on the oxidation rate ratio 

(ORR) was calculated according to the method of (Marinova et al., 1994) 

using the equation: 

ORR = R sample / R control 
 

Where: 

R control and R sample are the same in the previous equation.  

In the fourth method, the antioxidant activity coefficient (AAC) was 

calculated as described by (Mallett et al., 1994). 

(AAC) = (Abs S 120 - Abs C 120) / Abs C 0 - Abs C 120) x 1000 
 

Where:  

Abs S 120 was the absorbance of the antioxidant mixture at time 120 

min, Abs C 120 was the absorbance of the control at time 120 min, Abs C 0     

was the absorbance of the control at zero time. 

 

Water (WHC) and oil (OHC) holding capacity:  

Water (WHC) and oil (OHC) holding capacity were determined 

according to the method of (Larrauri et al., 1996). 25 ML of distilled 

water or commercial corn oil were added to 0.5 g of PGPP, PPP and BPP 

shacked vigorously for 1 min and then centrifuged for 15 min at 10,000g. 

The residue was weighed and the WHC and OHC were calculated as g 

water or oil per g of dry sample, respectively. 

 

Statistical Analysis: 

Data were analyzed with the GLM (General Linear Model) program 

using statistical analysis system (SAS, 2003). Mean values were compared 

by (Duncan 1955). Multiple range test. 

 

Results and Discussion: 

 Chemical composition of selected fruit by-products:- 

The proximate composition of selected fruits by-products (PGPP-

PPP-BPP) and their mixture are presented in Table (1) and figure (1)(2). 

The results Clarified that the total protein in PGPP, BPP, PPP and their 

mixture are 2.95%, 3.64%, 2.76% and 3.09% respectively, moisture varied 

from 10.76%, 8.95%, 9.89% and 10.02% for PGPP, BPP, PPP and their 

mixture respectively, The results in ash for PGPP, BPP, PPP and their 
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mixture were 3.01%, 3.42%, 2.88%, and 3.12% respectively, crude fat and 

crude fiber were 1.80 %, 2. 11%, 1.49%, 1.84% and 10.94%, 28.43%, 

9.11%, 16.45% in PGPP, BPP, PPP and their mixture respectively, And for 

carbohydrates in PGPP, BPP, PPP and their mixture it were found to 

contain 70.54, 53.45, 73.87 and 65.48 respectively. The banana peel 

powder (BPP) followed by the  mixture were recorded the highest content 

of  total protein, crud fat, crude fiber and ash while prickly pear peel 

powder (PPP) recorded the highest values of carbohydrates. The 

pomegranate peel powder (PGPP) was recorded the highest content of 

moisture and followed by the mixture. 
 

These results are nearly in accordance with those found by (Jalal et 

al., 2018) indicated that the percent moisture, protein, fat and ash content 

was, respectively, 12.48 ± 0.07, 3.26 ± 0.14, 1.73 ± 0.08 and 3.31 ± 0.05 

for f pomegranate peel powder. And this agree with the result of banana 

peel powder peel is nearly agree with (Waghmare and Arya, 2016) which 

found that content of (BPP) from moisture, protein, ash and fat is 10.0, 8.4, 

7.6, 4.7 respectively. (Salim et al., 2009) found the content of Opuntia 

ficus-indica peel fruit from protein, lipids and ash nearly from our result 

1.45, 1.06 and 3.05. (Vasso and Constantina, 2007) reported that varieties 

of plant parts affected well on the chemical composition of peels. Data of 

the present study with the others confirmed that such tested fruits by-

product PGPP, BPP, PPP could be used successfully in food technology 

and nutritional applications. 
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Table 1. Proximate chemical composition (g.100g-1) of fruit by-products 

PGPP, BPP, PPP: 

 

Parameters 

 

Pomegranate 

peel powder 

(PGPP) 

Banana peel 

powder 

(BPP) 

Prickly pear 

peel powder 

(PPP) 

Mixture 

(PGPP + 

BPP + PPP) 

Moisture 10.76 ± 0.23a 8.95 ± 1.01 b 9.89 ± 0.78 a 10.02 ± 0.76 a 

Total protein 2.95 ± 1.39 a 3.64 ± 0.09 a 2.76 ± 0.14 b 3.09 ± 0.29 a 

Crude fat 1.80 ± 0.22 ab 2.11 ± 0.22 a 1.49 ± 0.29 c 1.84 ± 0.19 a 

Crude fiber 10.94 ± 1.05 c 28.43 ± 2.11 a 9.11 ± 2.11 c 16.45 ± 2.10 b 

Ash 3.01 ± 0.50 a 3.42 ± 0.29 a 2.88 ± 0.26 b 3.12 ± 0.94 a 

Carbohydrates 

(by difference) 
70.54± 5.19 a 53.45± 3.45 c 73.87± 4.43 a 65.48± 6.05 b 

e Each value represents the mean of three replicates ±SD. e Mean values with the different letters 

in the same raw mean significantly different at level p≤0.05. 

 

 

 

Figure (1): chemical compositionof fruit by-products PGPP, BPP, PPP in moinster, 

protein and crude fat. 
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Figure (2): chemical composition of fruit by-products PGPP, BPP, PPP in Crude fiber, 

Ash and Carbohydrates 

 

Antioxidant activities of selected fruits by-products: 
The antioxidant activities and total phenolics of three fruits by-

products (PGPP-PPP-BPP) and their mixture are shown in Figures (3) and 

Table (2). From such data it could be noticed that Pomegranate peel 

powder (PGPP), banana peel powder (BPP), prickly pear powder (PPP) and 

mixture (PGPP + BPP + PPP) in antioxidant activity (AA) 89.16%, 

80.67%, 74.96% and 87.52% respectively. The selected fruits by-product 

(PGPP-PPP-BPP) extracts showed great differences in antioxidant activity 

(AA= 74.96-89.16%) when it was calculated by the four different methods 

used in this study. Pomegranate peel powder (PGPP), mixture (PGPP + 

BPP + PPP) of the selected fruits by products and banana peel powder 

(BPP) showed strong activity because of its high phenolic content 

(1267.24, 840.68 and 771.78 mg GAE/100 g Dry matter, respectively) 

Table (2) and Figure (4) while prickly pear powder (PPP) showed relatively 

low content in both antioxidant activity and the total phenolics 516.23 mg 

GAE/100 g Dry matter.  
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Several comparable studies indicated that big differentiations have 

been recorded amongst different fruits/vegetables by-products. For 

example, (Sonia et al., 2016) reported that Total phenolic content (TPC) 

and total flavonoid content (TFC) values of banana peel were higher than 

those of banana pulp, potato peel provides an excellent source for the 

recovery of phenolic compounds. (Martinez et al., 2011) found that   peels 

of cactus pear extracts had the highest value for antiradical activity 

amongst samples, which was similar to that of BHT. And this agree with 

(Manasathien et al., 2012) which showed that pomegranate peel extracting 

possessed higher phenolics, flavonoids and antioxidant activity its 

demonstrated highest free radical scavenging activity with value of 

ethanolic and water extracts  121. 65± 2.66 and 151.78±2.70 mg/ml. 
 
 

 
 

 

Figure (3): Antioxidant activity (AA) of selected fruits by- products (PGPP-PPP-     

BPP) and their mixture 
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Table 2. Antioxidant activity and total phenolics of selected fruits by-product samples: 

 

Samples Antioxidant valuea 

AOX (A/h) 

Antioxidant 

activityb 

AA (%) 

Oxidation rate 

ratioc 

(ORR) 

Antioxidant 

activity coefficientd 

(AAC) 

Total phenolics 

(mgGAE.100 g-1) 

Pomegranate peel powder 

(PGPP) 
0.061± 0.011 89.16± 5.87 0.108± 0.011 722.32± 45.67 1267.24± 75.7 

Banana peel powder 

(BPP) 
0.109± 0.019 80.67± 10.01 0.193± 0.029 574.72± 22.89 771.78± 42.17 

Prickly pear peel powder 

(PPP) 
0.141± 0.034 74.96± 2.89 0.250± 0.101 475.46± 23.61 516.23± 65.89 

Mixture 

(PGPP + BPP + PPP) 
0.071± 0.026 87.52± 4.21 0.124± 0.021 693.81± 12.90 840.68± 107.89 

Control 0.581± 0.058 0.00± 0.00 1.000± 0.207 0.00± 0.000   

BHT, 50 mg/L 0.075± 0.01 86.75± 6.89 0.132± 0.012 680.42± 46.78   

BHT, 200 mg/L 0.019± 0.006 96.58± 5.09 0.034± 0.005 851.31± 36.90   

α-tocopherol, 50 mg/L 0.013± 0.001 97.70± 5.09 0.023± 0.003 870.78± 31.68   
a   Antioxidant value (AOX, A/h) = The absolute value of slope (Abs was plotted against time). 
b Antioxidant activity (AA, %) = (R control - R sample) / R control x 100  where:  R control and R sample were the bleaching rates of beta-carotene in reactant mixture without 

antioxidant and with plant extract, respectively 
c   Oxidation rate ratio (ORR ) = R sample / R control 
d Antioxidant activity coefficient (AAC) = (Abs S 120  - Abs C 120) / Abs C 0  - Abs C 120) x 1000   where: .Abs S 120  was the absorbance of the antioxidant mixture at time 120 min,  

Abs C 120  was the absorbance of the control at time 120 min, Abs C 0     was the absorbance of the control at zero time. 
e Each value represents mean ±SD. 
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Figure (4): phenolic content of fruits by- products ((PGPP-PPP-BPP) and their 

mixture 

 

Total dietary fiber, carotenoids and phenolics:  
Total dietary fiber, carotenoids and phenolics contents of fruits by-

products PGPP, BPP, PPP and their mixture are shown in Table (3) and 

figure (5). The results showed that the total dietary fiber content was 

ranged 26.06 - 34.76 g.100g-1, total carotenoids was 146.25 - 219.11 

mg.100g-1 and total phenolics was 516-1267 mg EGA.100 g-1.The BPP 

recorded the highest content of total dietary fiber followed by PPP, mixture 

and PGPP respectively while the PPP recorded the highest content of 

carotenoids followed by the mixture, BPP and PGPP. And PGPP recorded 

the highest content of total phenolics followed by mixture, BPP and PPP 

respectively. )Alcantara et al., 201  ( reported that the highest fiber content 

was detected in carrot bagasse, followed by banana peel and apple peel 

(52.01%, 46.63% and 35.22%, respectively). While higher polyphenols 

content was found in apple peel, followed by carrot bagasse and banana 

peel. (Khojah and Hafez, 2018) determined that the pomegranate fruits 

peel powder had the highest amounted from total dietary fiber; soluble and 

insoluble dietary fibers were 56.23, 43.54 and 12.69%, respectively. The 

pomegranate fruits peel powder had higher amounted from total phenolic 

compounds was 58.63 mg/g GAE. (De Wit et al., 2015) indicated that 

cactus pears are high in dietary fiber, minerals, phenol contents; it shows 

greater technological potential for water binding capacity and fat 

absorption. Hallabo et al.,  (2018) reviewed that phytochemicals such as 

carotenoids, polyphenols and dietary fiber are gaining increased attention 

because of their antioxidant, anticancer and antimutagenic activities as well 
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as other health benefit properties. 
 

Table 3. Total dietary fiber, carotenoids and phenolics contents of fruit by-

products samples:  

Parameters 

Pomegranate 

peel powder 

(PGPP) 

Banana peel 

powder 

(BPP) 

Prickly pear 

peel powder 

(PPP) 

Mixture 

(PGPP + BPP 

+ PPP) 
Total dietary fiber 

(g.100g-1) 
26.06 ± 3.18 ab 34.76 ± 1.77 a 31.01 ± 2.15 a 29.02.71 ± 2.23 ab 

Total carotenoids 

(mg.100g-1) 
146.25 ± 8.80 d 162.12 ± 6.41 c 219.11 ± 14.76 a 170.89 ± 12.09 b 

Total phenolics 

(mg EGA.100 g-1) 
1267 ± 130 a 771 ± 142 c 516 ± 59 d 840 ± 67 b 

e Each value represents the mean of three replicates ±SD. Mean values with the different letters in the same 

raw mean significantly different at level p≤0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure (5): Total dietary fiber, carotenoids and phenolics contents of fruits by-products 

PGPP, BPP, PPP and their mixture. 

 

Physical properties: 

The water (WHC) and oil (OHC) holding capacity of fruits by-

products PGPP, BPP, PPP and their mixture were arranged in Table (4) and 

figures (6) From such data it could be noticed that Banana peel powder 

(BPP) recorded the highest WHC and OHC  followed by Mixture (PGPP + 

BPP + PPP), Pomegranate peel powder (PGPP) and Prickly pear peel 

powder (PPP) being 9.51, 8.12 , 7.89  and  6.01 g water.g-1,and 3.11, 4.65, 

2.41 and 3.87 water.g-1  respectively, indicating that the higher fiber 
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content in BPP hold more water compared to rest fruits by-products. This 

accordance with (Bandal, et al., 2014) reported that the WHC of banana 

peel flour was higher as compared to the wheat and pomegranate flour as 

the banana having higher fiber content. In similar study of fruits by-

products. Mashal (2016) who reported that  Potato peel powder recorded 

the higher WHC than prickly pear powder being 8.01and 5.33 g H2O.g-1, 

respectively, indicating that the higher fiber content in Potato peel powder 

hold more water compared to the prickly pear powder. (Eshak, 2016) 

which found WHC and OHC of Egyptian balady bread with concentration 

of banana peels which were increased than the control bread. Our data 

confirmed that a good positive correlation was observed by the values of 

WHC and OHC 
 

Table 4. Physical properties of  fruit  by-products (PGPP – BPP -  PPP) 
 

Parameters 

Pomegranate 

peel powder 

(PGPP) 

Banana peel 

powder 

(BPP) 

Prickly pear 

peel powder 

(PPP) 

Mixture 

(PGPP + BPP 

+ PPP) 

Water holding capacity 

(WHC, g H2O.g-1) 
7.89 ± 0.34 ab 9.51 ± 2.11 a 6.01 ± 1.14 c 8.12 ± 0.13 ab 

Oil holding capacity 

(OHC, g oil.g-1) 
3.11 ± 0.21b 4.65 ± 0.68 a 2.41 ± 0.19 c 3.87 ± 0.47 a 

e Each value represents the mean of three replicates ±SD. e Mean values with the different letters in the same 

raw mean significantly different at level p≤0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (6): WHC and OHC content of fruits by-products PGPP, BPP, PPP  
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In conclusion: 
Data of the current study detected that Products made from the peel 

of fruits can be perfect sources of antioxidants and valuable bioactive 

compounds thereafter expand their main uses as natural antioxidants and 

therapeutic applications. These extracts noticed the peel of banana, 

pomegranate and prickly pear fruit have a high values of polyphenolic 

content, antioxidant, carotenoids and dietary fiber which possess many 

health benefits. 
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 المركبات النشطة بيولوجيا والأنشطة المضادة للأكسدة المحتملة 

 لمنتجات الفاكهة في مصر
 ،أ.م.د/ أريج سلامة علي ،أ.م.د/فوزية محمد الغزالي ،أ.د/ محمود فرحان حسين

 خديجة  محمد سيد ،أ.م.د/ريهام جاد الرب عبد الصبور 
 .جامعة المنيا ـكلية التربية النوعية  ـقسم الإقتصاد المنزلي 

 :صلخستالم

ومضادات الأكسدة للمنتجات ا ي  لية إلى فحص المركبات النشطة حيو هدفت الدراسة الحا
مسحوق قشور  ىالفرعية لقشور فاكهة الموز والرمان والتين الشوكي في مصر حيث سجل محتو 

جرام  100جرام/ 34.76إلى  26.06الموز والرمان والتين الشوكي من الألياف الغذائية بين 
أما بالنسبة للكاروتينات ما  جم100ملجم حامض جاليك مكافئ/ 1267إلى  516والفينولات بين 

من  ىمحتو  ىالموز أعل جرام لذلك سجل مسحوق قشر 100ملليجرام/ 219.11إلى  146.25بين 
الألياف الغذائية يليه مسحوق التين الشوكي ثم الخليط من هذه القشور ثم مسحوق قشر الرمان 

نسبة في محتواه من الكاروتينات  ىالتوالي بينما سجل مسحوق قشر التين الشوكي أعل ىعل
  .مان من حيث محتواها من الفينولاتومسحوق قشر الر 

في  ةن والتين الشوكي اختلافات كبير أظهرت مستخلصات مساحيق قشور الموز والرما
وأظهر  %89.16إلى  %74.96النسب ما بين  أمتدتمحتواها من النشاط المضاد للأكسدة حيث 

 ا لمضادات الأكسدة يليه الخليط من هذه المساحيق الثلاثة لقشورقوي   امسحوق قشر الرمان نشاط  
ميائي لقشور الفاكهة محل نتائج التحليل الك التوالي وسجلت ىالموز والرمان والتين الشوكي عل

 3.64بة من البروتين والألياف والرماد نس ىأعل ىأن مسحوق قشر الموز يحتوي عل الدراسة
نسبة مرتفعة من الرطوبة  ىالتوالي بينما يحتوي مسحوق قشر الرمان عل ىعل 3.42و 28.43و

 . 73.87الكربوهيدرات  نسبة من ىعلأ ىويحتوي مسحوق قشر التين الشوكي عل 10.76
شور الموز والرمان والتين الإستنتاج: كشفت نتيجة الدراسة الحالية أن المنتجات الثانوية لق

لأكسدة واستخداماتها مفيدة للمركبات النشطة بيولوجيا ومضادات ا يمكن أن تكون مصادر الشوكي
 ة.عديد من الفوائد الصحيالتطبيقات الغذائية والعلاجية و ة في الرئيس

قشر التين الشوكي، قشر الرمان، قشر الموز، الفينول، الكاروتينات، الألياف  الكلمات المفتاحية:
 .، مضادات الأكسدةالغذائية


