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ABSTRACT 

This study investigate the impact of partical replacement of 

wheat flour by some plant wastes such as watermelon rind powder 

(WRP) and orange peel powder (OPP) at different levels (0, 5, 10 and 

15%) of cupcake for improving the quality properties (chemical 

composition, physical properties) and antioxidant potential of cupcake 

by increasing the replacement levels of cupcake samples without 

compromising its sensory quality. The results showed that WRP had 

higher content of protein, fat, fiber and ash (11.14%, 2.35%, 16.15 and 

12.87%), as compared with OPP which recorded (7.24%, 1.96%, 

14.16%, and 5.19%); respectively. While, OPP had higher content of 

total phenolics (2860.40 mg/100g), total flavonoids (8230.25 

mg/100g) and antioxidant activity (74.19%) than in WRP (total 

phenolics 226.71 mg/100g, total flavonoids 384.97 mg/100g and 

antioxidant activity 37.25%). The replacement of wheat flour by WRP 

and OPP improved in total phenolic contents and total flavonoid 

contents which reached to (28.35 mg/100g, 26.11 mg/100g) and 

(32.55 mg/100g, 38.12 mg/100g) in fortified cupcake with 15% WRP 

and OPP; respectively. Also, the addition of WRP and OPP at 

different levels to cupcake were effective in enhancing antioxidant 

activity, as evaluated by means of DPPH, which increased to 3.12 and 

4.97% in cupcake containing 15% WRP and OPP; respectively 
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compared with control cupcake (1.42%). Moreover, the substitute of 

wheat flour by WRP and OPP in cupcake at all studied levels 

enhanced the weight, volume and specific volume of the baked cakes. 

Data of sensory evaluation showed that the best cupcake samples 

resulting from the replacement levels under study were at levels (up to 

10% in WRP) and (up to 15% in OPP) to given them good sensory 

properties in addition to enhancing their content of dietary fiber and 

antioxidant compounds, which have a numerous beneficial effects in 

human health. 

Key words: Watermelon rind, Orange peel, Fortified, Bioactive 

compounds and Cupcake. 

INTRODUCTION 

Fruit and vegetable wastes recently have become more popular 

to study by taking into account that these residues are one of the 

important sources of phenolic compounds. Researchers were 

interested to study the residues because agricultural and industrial 

residues were attractive sources of antioxidant besides reducing 

environmental pollution (Larrosa et al., 2002). For example, fruit 

wastes were so many in Egypt but the constraint was the lacking 

information regarding their activity and content of antioxidant 

compounds (Al-Sayed and Ahmed 2013). 

The antioxidant property the plant materials due to many active 

phytochemicals which include the phenolics, flavonoids, terpenoids, 

carotenoids, cumarins, lignin, saponin, plant sterols etc (Arora and 

Kaur 2013). Phytochemicals, including phenolic compounds have 

much more valuable materials that known have healthy effect for their 

bioavailability in human body's whereas antioxidants, 

anticarcinogenic and also considered as chemo-preventive for 

inhibition of pathogenic bacteria. Many researchers were found by 

that phenolic compounds in diets could play this roles in our bodies 

(Gowers, 2010 and Picchi et al., 2012). 
Watermelon (Citrullus lanatus) has consisting about more 35% 

rind and 15% peel goes to waste (USDA, 2004). Watermelon was 

utilized for the production of juices, nectars and fruit cocktails, etc . 

(Ahmed, 2014) and Koocheki et al., (2007). Whereas major by-

product "the rind" is utilized for the products such as pickle, preserve, 

pectin and other products, etc. Watermelon contains significant 
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quantities of phenolics (Rimando and Perkins-Veazie, 2005 and 

Brat et al., 2006).  
  Researchers have becoming more interest to study the 

watermelon rind by using it in making of bakery products by turning 

the watermelon rinds to powder and mixed with the flour to make a 

cake batter (Al-Sayed and Ahmed 2013). The therapeutic effect of 

watermelon has been reported and has been ascribed to antioxidant 

compounds (Lewinsohn et al., 2005(. 

Orange peel contains more than 170 different phytonutrients and 

more than 60 flavonoids combinations which highly evaluated as anti-

cancer, anti-oxidant and anti-microbial agents (Al-Anbari et al., 

2019), and also a rich source of natural phenolic compounds unique to 

citrus, especially the characteristics flavone glycosides (Bocco et al., 

1998). Total phenol contents of dried orange peel ranged from 1.13 to 

7.30 g/100g (Kammoun et al., 2011).  

Cupcake was the most consumed bakery product owing to 

unique products and is always used in festivals as well as in joyous 

celebrations (Hafez 2012). Cupcake usually made from a higher 

extraction soft wheat flour caused deficient in phytochemicals and 

fibers (Gómez et al., 2010). Food residues could be incorporated into 

cake making such as carrot leaves (Santos et al., 2014) watermelon 

rind and sharlynmelon peel powders (Al-Sayed and Ahmed 2013). 

 The aim of this work was to study the impact of partial 

replacement of wheat flour by watermelon rind powder and orange 

peel powder as natural sources of dietary fiber and antioxidant 

compounds at different levels (0, 5, 10 and 15 %) of wheat flour on 

chemical composition, physical, sensory properties and antioxidant 

characteristics of cupcake. 

MATERIALS AND METHODS 

MATERIALS: 

Soft wheat flour (72% extraction) for cupcake was obtained 

from Five Star Flour Mills Company, Giza, Egypt. Watermelon fruit 

(Citrullus lanatus) and orange fruits (Citrus sinesis) used in this 

investigation were obtained from local market in Cairo, Egypt. Waste 

materials used were namely watermelon rinds powder (WRP) and 

orange peel powder (OPP). Corn starch, skim milk powder, fresh 
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whole egg, shortening (palm oil), sugar (sucrose), corn oil, vanilla and 

baking powder were purchased from local market, Cairo, Egypt. 

All chemicals used in this study were analytical grade and 

purchased from El- Gamhouria Trading Chemicals and Drugs 

Company, Egypt. 

METHODS: 

Preparation of watermelon rind powder: 

The watermelon fruits were sliced to remove the rind. The rinds 

were washed and left to dry at ambient temperature. The colored part 

of the fruit's peels was carefully scrapped to minimize the inclusion of 

albedo which is an inner layer of sponge white tissue. Then dried at 

50±5°C till its moisture content reached to 11.82%. After that the 

dried samples were grinded in electric grinder a mesh size of 60 to 

obtained fine powder. Powder stored in plastic bags at (4 ±2°C). 

Preparation of orange peel powder: 

The orange were washed well using tap water. The peel is 

separated and cut into small pieces then it was dried in an oven at 

50±5°C till its moisture content reached to 8.12%. The dried samples 

were grinded in electric grinder to a mesh size of 60 to obtained fine 

powder. Powder stored in plastic bags at (4 ±2°C). 

Preparation of cupcake: 

Cupcake was prepared from blends containing 0% (as control), 

5%, 10%, and 15% replacement of wheat flour with watermelon rinds 

and orange peels powder according to the method described by Salehi 

et al., (2016). The ingredients used in preparation of different 

cupcakes were presented in Table (1). 

 

 

 

 

 

 

 

 

 



J. Biol. Chem. Environ. Sci., 2019,14(4), 237-256 

 
241 

Table (1): Amount (g) of ingredients used in cupcake samples:-  

 
The sugar and corn oil were creamed for 3 min at speed 5 in an 

Oster Kitchen Center mixer (Model 972-26 H, Sunbeam Corporation, 

and Milwaukee, Wisconsin, USA). The whole eggs were added and 

mixed in at the same speed for 2 min. The flour and baking powder 

were added and the batter was mixed for 4 min at speed 6. After 

scraping down the bowl the batter was mixed for an additional 1 min 

at speed 6. All different cupcakes formula were baked at 180 
0
C for 

25-30 min. then cooled at room temperature and packaged in 

polyethylene bags (Salehi et al., 2016). 

Chemical analysis: 

Moisture, protein, fat, ash and fiber for cupcake were determined 

according to A.O.A.C., (2005). Total carbohydrates were calculated 

by difference. 

Determination of the total phenolics (TP) content: 

The total phenol content was determined as suggested by 

Pereira et al. (2014). Briefly, appropriate dilutions of the extracts 

were oxidized with 2.5 mL 10% Folin-Ciocalteau's reagent (v/v) and 

neutralized by 2.0 mL of 7.5% sodium carbonate. The reaction 

mixture was incubated for 40 min at 45 
o
 C and the absorbance was 

measured at 765 nm using a Visible Spectrophotometer (Model 
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Spekol 11 No. 849101, Carl Zeiss JENA USA). The total phenolic 

content was subsequently calculated as gallic acid equivalent.  

Analysis of phenolic compounds by HPLC: 

Phenolic compounds were determined by HPLC according to the 

method described by Riedel et al., (2012). 

Determination of the total flavonoid content: 

Total flavonoid was analyzed according to the method described 

by Bahorun et al., (2004). The absorbance of extracted flavonoids 

was measured at 510 nm on a spectrophotometer (Spekol 11 No. 

849101, Carl Zeiss JENA) against the blank (distilled water) and the 

total flavonoids content was expressed as mg quercetin 

equivalents/100 g (dry weight basis). 

Determination of antioxidant activity (1,1 Diphenyl - 

Picrylhydrazyl (DPPH) radical scavenging activity):  

The DPPH free radical scavenging activity of WRP and OPP 

was determined according to the DPPH method of Abdulwahab et al. 

(2011).  

Physical characteristics for cupcake: 

The weight (g) for cupcakes was determined individually within 

one hour after baking the average was recorded. The volume (cm
3
) 

and specific volume was calculated according to the method of 

A.A.C.C. (2000). 

Organoleptic quality of cupcake: 

Sensory properties of cupcakes was evaluated after cooling by 

using ten members of staff of food science and technology 

Department, Faculty of Agriculture, Al-Azhar University, and semi 

training staff members of the Egyptian Baking Technology Center, 

Egypt. Randomly coded samples were served to panelists individually. 

Six sensory attributes were evaluated (appearance, crust color, crumb 

color, taste, aroma, and overall acceptability) according to the method 

described by Pyler (1973).   

Statistical analysis: 

The results were expressed as mean values and standard error of 

their mean using one-way analysis of variance and test significant 

differences tests (ANOVA) according to the method described by 

McClave and Benson (1991). Duncan's multiple range tests was also 
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used to test the significant differences between the mean values by 

using SPSS (version 16.0 software Inc. Chicago, USA). 

RESULTS AND DISCUSSION 

Chemical composition of watermelon rind and orange peel 

powders:- 

Watermelon rinds powder (WRP) and orange peels powder 

(OPP) were analyzed for proximate chemical composition on dry 

basis and data were presented in Table (2).  

Table (2): Proximate chemical composition of watermelon rind 

and orange peel powders (on dry basis). 

 
Data in Table (2) showed that the watermelon rinds powder had 

higher protein, fat, fiber and ash (11.14%, 2.35%, 16.15 and 12.87%) 

as compared to orange peel powder which recorded (7.24%, 1.96%, 

14.16%, and 5.19%; respectively). These results agreement with 

Magda et al., (2008). 

Quantification of phenolic compounds in watermelon rinds and 

orange peels powder: 

Phenolic compounds protect against degenerative diseases 

involving oxidative damage due to their antioxidant action and their 

potential as health promoting phytochemicals, also exhibited 

antioxidant and antimicrobial properties and have been investigated 

extensively regarding their ability to lower the risk of cardiovascular 

diseases antioxidant properties, disease prevention and activity against 

toxins (Kondratyuk and Pezzuto 2004, and volden et al., 2009). The 

amount of phenolic compounds is an important factor when evaluating 

the quality of different extracts; it involved for their resistance to 
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oxidation and the properties attributed to this antioxidant (Moure       

et al., 2001). 

WRP and OPP were analyzed for Qualitative and Quantification 

of phenolic compounds and the results were listed in Tables (3 and 

4).  

From the results in Table (3), it was cleared that the orange 

peels had higher content of total phenols, total flavonoids and 

antioxidant activity % which recorded 2860.40 mg/100g, 8230.25 

mg/100g and 74.19% compared with 226.71 mg/100g, 384.97 

mg/100g and 37.25% in watermelon rinds; respectively. 

Table (3): Total phenolics, total flavonoids and antioxidant 

activity (DPPH) of watermelon rinds and orange peels:- 

 

Also, the obtained data (Table 4), indicated that the WRP 

containing different types of phenolic compounds, the major 

compound of these phenolic compounds was Syringic acid (36.58 

mg/100g) followed by Pyrogallol (26.25 mg/100g), Chlorogenic 

(3.565 mg/100g), Gallic acid (1.365 mg/100g) and 4-Hydroxybenzoic 

acid (0.958 mg/100g). Other phenolic compounds were identified in 

extracts of WRP, but their amounts were ranged between (0.209-0.841 

mg/100g). Also, data shows the contents of identified phenolics in 

OPP include: Neohesperidin(1365.28 mg/100g), Hesperidin(997.30 

mg/100g), Nobiletin(115.19 mg/100g), Eriocitrin(68.50 mg/100g), 

Naringin(59.14 mg/100g), Didymin(51.75 mg/100g), Sinensetin(48.25 

mg/100g), Narirutin(36.90 mg/100g) and Tangeretin(16.38 mg/100g). 

The mentioned data are in accordance with those reported by Al-

Sayed and Ahmed, (2013); Mhiri et al. (2015) and Zaker et al. 

(2017). According to Gil-Izquierdo et al. (2002), Scalbert et al. 

(2005) and Kondratyuk and Pezzuto, (2004), the daily intake of 
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phenolics may be about 600-1000 mg per day without any side effects, 

which is about 10 times higher than that of daily intake of vitamin C 

and 100 times higher than those of daily intake of vitamin E and 

carotenoids. 

Table (4): Quantification of some phenolic compounds extracted 

from watermelon rinds and orange peels powder. 

 
 

From the former results, it could be mentioned that possibility of 

utilization of watermelon rinds and orange peels in some bakery 

products as a good source of phytochemicals and antioxidants. 

Generally, it could be concluded that watermelon rinds and 

orange peels powder contained considerable amount from phenolic 

compounds which characterized as antioxidant properties, disease 

prevention and activity against toxins. 

Chemical Composition of fortified cupcake with different levels of 

watermelon rind and orange peel powder:- 

The chemical composition of cupcake fortified with different 

levels (5, 10 and 15 %) of WRP and OPP compared with control 

sample (100% wheat flour) was listed in Table (5). 

As shown in the obtained results (Table 5), it could be noticed 

that, the moisture content was found to be (24.80%) in control sample. 

It is clear that increased by (27.38% & 26.33%), (33.28% & 31.43%) 

and (39.10% & 35.09%) in cupcake at replacement levels (5, 10 and 

15%) of WRP and OPP; respectively. Also, data shows a gradual 

decrease in protein and fat content of cake samples containing WRP 
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and OPP by increasing the replacement levels from 5 to 15% as 

compared with the control sample. On the other hand, the results 

observed that increasing of fiber related to the addition of WRP and 

OPP which reached to (11.26% and 10.58%) in cupcakes containing 

15% WRP and OPP compared with (4.95%) in control sample; 

respectively. The same behavior was also observed for ash content 

which was increased gradually by increasing the percent of WRP and 

OPP. The ash content was increased from (1.35%) in the control 

sample to (3.06 % and 2.44%) in cupcake samples contained 15% 

WRP and OPP; respectively. Concerning, the carbohydrates content 

were slight decreased as the substitution levels increased from 5% to 

15% in fortified cupcake samples, which reached to (62.28% and 

64.54%) in fortified cupcakes with 15% WRP and OPP compared 

with (69.53%) in control cupcake; respectively. The decrease in 

protein and fat contents in fortified cupcakes may be due to their 

lower content in the used substitution materials than in wheat flour, 

while the increased in fiber and ash contents were due to their higher 

content in WRP and OPP than wheat flour. 

The obtained results were similar to the results reported by      

(Al- Sayed and Ahmed, 2013; Awad 2017 and Zaker et al., 2017). 
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Table 5: Proximate chemical Composition of fortified cupcake 

with different levels of watermelon rind and orange peel powder 

(on dry basis):- 

Total phenolics, total flavonoids and antioxidant activity of cupcake 

samples fortified with different levels of WRP and OPP: 

Phytochemicals including phenolics, flavonoids and carotenoids 

from vegetables and fruit wastes may play a key role in reduced risks 

of some cancer and cardiovascular disease because of its bioactivity as 

antioxidant and anticancer agents (Boyer and Liu, 2004). The results 

of total phenolics (mg gallic acid equivalent /100 g dry weight), total 

flavonoids (mg quencetine equivalent /100g dry weight) and 

antioxidant activity (%) of fortified cupcake with different 

concentration of WRP and OPP are shown in Table (6).  

 The results obtained that there were a significant increase (P ≤ 

0.05) in total phenolics; total flavonoids and antioxidant activity 

among all treatments reflecting that addition of WRP and OPP 

increase the former contents in cupcake samples. The total phenolics 

content of cupcake were ranged from (13.51 mg/100g and 18.20 

mg/100g) in 5% WRP and OPP additives to reach (28.35 mg/100g and 

32.55 mg/100g) in fortified cupcake with 15% WRP and OPP; 

respectively comparing to control sample which was 3.72 mg/100g. 

Also, the total flavonoids was increased from 13.36 mg/100g and 

24.34 mg/100g in fortified cupcake with 5% WRP and OPP to reach 
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26.11 mg/100g and 38.12 mg/100g in 15% WRP and OPP additives 

comparing to control sample (3.61 mg/100g); respectively. 

Concerning, the antioxidant activity of fortified cupcakes were 

increased by increasing replacement levels from 5% and 15% which 

reached to 3.12% and 4.97% in WRP and OPP; respectively        

These results are in agreement with (Hanaa and Eman, (2010); 

El-Badry et al., (2014) and Mahmoud et al., (2017). 
From the former results, it could be mentioned that WRP and 

OPP are a good source of bioactive compounds like total phenols; 

total flavonoids and antioxidant activity, and can utilization from these 

wastes incorporate into cupcake.  

Table (6): Total phenolic, total flavonoid and antioxidant activity 

(DPPH) of fortified cupcake with different concentration of WRP 

and OPP (M±SE). 

 
Physical Characteristics of cupcake samples fortified with different 

levels of WRP and OPP:-  

It is worth to mention that the specific volume indicates the 

amount of air that can remain in the final product. A higher gas 

retention and higher expansion of the products lead to a higher 

specific volume (Chaiya and Pongaswatmanit, 2011). The physical 

properties of cupcake made from wheat flour and supplemented with 
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5, 10 and 15% WRP and OPP were measured in weight, volume, and 

specific volume, and results are presented in Table (7). 

Results indicated that increasing the substitution level (5%, 10% 

and 15%) with WRP and OPP resulted increasing the specific volume 

of fortified cupcakes compared with control samples. The specific 

volume was 2.38 cm
3
/g for cupcake containing 5% WRP increased to 

2.55 cm
3
/g with increasing substitution level of WRP to 15% 

compared with control samples (2.06 cm
3
/g). Concerning, the specific 

volume of fortified cake with OPP at 5%, 10% and 15% were 2.43 

cm
3
/g, 2.44 cm

3
/g and 2.51 cm

3
 /g; respectively, compared with 

control sample. 

These results are in agreement with Al-Sayed and Ahmed, 

(2013); Sharoba et al. (2013) who reported that specific volume of 

cupcake significantly increased with the increased level of WRP and 

OPP. 

Table (7): Physical characteristic of cupcakes produced by 

different replacement level of WRP and OPP:- 

 

Sensory evaluation of fortified cupcake with watermelon rind and 

orange peel powders: 

The sensory evaluation characteristics of the cupcake fortified 

with different concentration 5%, 10% and 15% of WRP and OPP were 

evaluated and results were presented in Table (7). The organoleptic 



 

UTILIZATION OF SOME PLANT WASTES 

 

 

250 

properties (appearance, crust color, crumb color, taste, aroma and 

overall acceptability) of cupcake containing substituted flour at 

different levels of watermelon rinds were significantly affected. 

Cupcake samples containing 5% WRP showed no significant 

differences in all their sensory properties and were acceptable 

compared with control cupcake, while further increase in substituted 

levels results in drastic reduction in most sensory properties. The 

overall acceptability of cupcake was determined by taking average of 

all the value pertaining to appearance, crust color, crumb color, taste 

and aroma. It was found that cupcake containing 5% of WRP found to 

secure maximum score (8.78) while the minimum score (6.48) was 

found in cupcake containing 15% WRP compared with control sample 

(8.84). On the other hand, results revealed that fortified cupcake 

samples with OPP had market improvement in appearance, crust 

color; crumb color, taste and aroma profile of prepared cake from 5% 

and 10% OPP and were acceptable compared with control samples 

while further increase results in drastic reduction in most sensory 

properties. Also, data indicated that cupcake containing 10% OPP 

recorded a maximum score in overall acceptably 8.77 followed by 

8.61 and 8.10 in cupcake containing 5% and 15% OPP; respectively. 

These results are in approximately similar with those reported by 

Awad (2017); Zaker et al. (2017).   
From these results, it could be concluded that cupcakes produced 

by partially replacement of their wheat flour with WRP at level up to 

10% and OPP at level up to 15% characterized have a good sensory 

properties and were acceptable cupcakes which were not significant 

difference from the control. 
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Table 8: Sensory evaluation of cupcakes partially substituted of 

wheat flour with watermelon rind and orange peel powders.  

 
Conclusion 

The replacement of wheat flour by different levels of 

watermelon rind and orange peel powders (0, 5, 10 and 15%) had a 

noticeable effect on chemical characteristics of produced cupcake like 

improve dietary fiber, total phenolic and total flavonoids in cupcake 

samples. Also,   cupcake fortified up to 10% watermelon rind powders 

and up to 15% orange peel powders found to be the most accepted 

samples as compared to the control samples. Overall, it could be 

recommended that the feasibility utilization of watermelon rinds and 

orange peel in bakery products and other food products as a natural 

source of bioactive components which having a numerous beneficial 

effects in human health.    
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الإستفادة من بعض المخلفاث النباتيت كمصذر طبيعى للألياف الغذائيت وبعض 

 المزكباث النشطت حيىياً فى كيك القىالب

 بذر سعيذ عبذ المقصىد ، هانى محمذ فهمى

 يصش. –نماهشة ا –جايعت الأصهش  –كهُت انضساعت  –لسى عهىو وحكُىنىجُا الأغزَت 
 

حهذف هزِ انذساست إنً الاسخفادة يٍ بعض انًخهفاث انُباحُت يثم لشىس انبطُخ ولشىس 

انبشحمال كًصادس جُذة نلأنُاف وبعض انًشكباث انُشطت حُىَاً فٍ إعذاد كُك انمىانب 

عٍ  نخحسٍُ خصائص انجىدة انكًُُائُت وانفُضَائُت وَشاط يضاداث الأكسذة نعُُاث انكُك

طشَك صَادة يسخىَاث الاسخبذال يٍ عُُاث انكُك دوٌ انًساط بجىدحها انحسُت. أظهشث 

 11,11انُخائج احخىاء لشىس انبطُخ عهً َسبت أعهً يٍ انبشوحٍُ وانذهىٌ والأنُاف وانشياد )

 41,33 ,  41,51( يماسَت بمشىس انبشحمال انخٍ سجهج ) 15,21و  413,12 ,  2,,45 , 

4( ؛ عهً انخىانٍ. بًُُا , كاٌ نـمشىس انبشحمال يحخىي أعهً يٍ  2,13 4 و 411,13 , 

 122يهجى /  25,2,52جى( , انفلافىَىَذاث انكهُت )122يهجى / 5232,12انفُُىلاث انكهُت )

4( يٍ لشىس انبطُخ. أدي اسخبذال دلُك انمًح 11,13جى( وَشاط يضاداث الأكسذة )

نً ححسٍُ انًحخىٌ انكهً يٍ انفُُىلاث بًسحىق لشىس انبطُخ ولشىس انبشحمال إ

جى( و  122يجى /  53,11جى و  122يجى /  2,,52وانفلافىَىَذاث انخٍ وصهج إنً )

4 يٍ لشىس  12جى( فٍ انكُك انًذعى بُسبت  122يجى /  2,15,جى و  122يجى /  5,22,)

ث يخخهفت إنً انبطُخ وانبشحمال؛ عهً انخىانٍ. أَضا , كاَج لإضافت حهك انًساحُك بًسخىَا

( , وانخٍ DPPHانكُك فعانت كبُشة فٍ حعضَض َشاط يضاداث الأكسذة )عهً أساط حمذَش 

4 يٍ يساحُك لشىس 412 فٍ عُُاث انكُك انخً ححخىٌ عهً  1,31و  15,,اسحفعج إنً 

4(. علاوة عهً رنك , فإٌ  1,15انبطُخ وانبشحمال؛ عهً انخىانٍ يماسَت يع انعُُت انكُخشول )

ل دلُك انمًح بىاسطت يساحُك لشىس انبطُخ وانبشحمال فٍ انكُك فٍ جًُع انًسخىَاث اسخبذا

يحم انذساست لذ عضص يٍ انصفاث انفُضَائُت يخًثهت فً انىصٌ وانحجى وانحجى انُىعً نهكُك. 

أظهشث َخائج انخمُُى انحسً أٌ أفضم عُُاث انكُك انُاحجت يٍ َسب الإسخبذال يحم انذساست 

% يٍ 12% يٍ يسحىق لشىس انبطُخ( , )وانً 12َاث )وصهج انً كاَج عُذ يسخى

يسحىق لشىس انبشحمال(لإعطائها خصائص حسُت جُذة علاوة عهً حعضَض يحخىاها يٍ 

الأنُاف انغزائُت وانًشكباث انًضادة نلأكسذة وانخً نها انعذَذ يٍ الاثاس انًفُذة عهً صحت 

 الاَساٌ.
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