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ABSTRACT 

        There is an increasing interest in the valorization of agri-food residue to 

be used for the production of new functional bioactive components for the 

sustainability of the agri-industry.  So, the aim of this study was to ascertain 

how naturally potent of Tahina industry's by-products antioxidants affected 

of the cupcakes quality parameters including the antioxidant potential (total 

phenolic content and % DPPH radical scavenging activity) and sensory 

attributes (overall acceptability) which stored at room temperature (25±2ºC) 

for up to eight days. The extracts were added to the cupcake formulation at 2 

levels at 100 and 200 ppm as raw sesame reside extract (RE 100 and RE 

200), roasted sesame reside extract (RO 100 and 200) and compared with 

BHT at the same concentration, respectively. The results obtained in this 

study showed that, natural extracts had a significant phenolic content ranged 

from 46.23±1.52 to 282.6± 4.08 mg GAE/g) as well as antioxidant activity 

34.80± 0.26 to 65.31± 0.17 % DPPH scavenging. Residue sesame seed 

extracts (SSRE) integrated into cupcakes at various concentrations 

demonstrated lower energy value than control samples. Cupcakes with up to 

200 ppm roasted residue extract (RO 200) showed significant improvements 

in appearance, crust color, texture and odor. Furthermore, it had lower 

malonaldehyde component and total count bacteria than another samples 

during storage period. The current study found that SSRE were a good 

source of natural antioxidants, especially roasted seed residue at 200 ppm. It 

can be used as functional additive in food industry. 

Keywords: Sesame Seed Residue, Quality, Stability, Functional Additive and Biological 

Activities 
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1. INTRODUCTION 

Sesame (Sesamum indicum. L) seed 

has long been considered one of the 

world's most important health crops. 

This crop is well-known for its 

nutritional benefits and is utilized in 

sweets and confectionaries. (Namiki, 

1995). Sesame seeds in particular have 

been demonstrated to provide a 

multitude of advantageous health 

benefits, such as antimutagenic, 

hepatoprotective, and hypo-cholesterol 

emic effects (Chen et al., (2005), 

Lazarou and Papadopoulos., (2007), 

Yokota et al., (2007). Sesame seeds 

(Sesamum indicum. L) comprise around 

20-25 g/100g protein, 50g/100g fat, 

14g/100g carbohydrate, and 1-11g/100g 

fiber (Green, 1989). Furthermore, it was 

shown that sesame spots, cakes, and 

seeds have excellent antioxidant and 

radical scavenging activities, as well as 

the capacity to protect against oxidative 

degradation (Kapoor, 2001). 

In the Middle East, dehulled 

sesame seeds are commonly used to 

produce Tahina and Halwai. In general, 

the most commercial sesame products 

are made with roasted sesame seeds. 

Roasting is an important pre-oil 

extraction procedure for oily seeds. One 

of the expected consequences of the 

roasting process is an increase in 

antioxidant activity caused by the 

development of Maillard reaction 

products. The balance between the 

creation of new antioxidant-active 

products and the thermal degradation of 

naturally current antioxidant compounds 

influences how roasting affects the total 

antioxidant capacity of the seeds (Açar 

et al., 2009). 

Furthermore, sesame seed coats 

(SSC) are byproducts of tahina or oil 

extraction and comprise bran, and hull 

(Sun and Ho, 2005). SSCs make up 

around 12% of the total seed weight (El-

Roby et al., 2020). Furthermore, SSC 

are cheap, widely available, and made in 

large numbers (Zouari et al., 2016). 

They also contain a lot of beneficial 

chemicals as polyphenolic sesamin and 

sesamolin (Elleuch et al., 2012). SSC 

have significant antioxidant activity, 

which is useful in inhibiting LDL 

oxidation and scavenging free radicals 

(Wang et al., 2007). Moreover, 

phenolics have anti-inflammatory and 

anti-cancer characteristics (Ortega-

Hernández et al., 2018). SSC 

antioxidant activity in sunflower oil (El-

Roby et al., 2020) has been investigated.  

Sesame oil extracted from intact seeds 

had a higher oxidative stability than 

husked seeds (Mehdi et al., 2020). 

According to El-Roby et al., (2020), an 

ethanolic extract of sesame seed coat 

exhibits antioxidant activity comparable 

to tocopherol.  Owing to its potent 

antioxidant properties, a sesame 

byproduct has garnered significant 

attention in the food industry for 

improving food quality and extending 

food shelf life. 

Consequently, the primary 

objective of this work was to study the 

ideal conditions for achieving high 

polyphenol yields and potent antioxidant 

activity from sesame by-products residue 

in every Tahina processing stage. The 

secondary objective was to ensure a 

high-quality cupcake product at 100 and 

200 ppm levels of residue extract and 

compared with butylated hydroxy 
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toluene (BHT) at the same levels during 

eight days of storage. 

 

2. MATERIAL AND METHODS 

2.1 Materials 

Shandaweel 3 sesame was obtained 

from the Malloy Research Center for this 

investigation. Sesame By-products were 

obtained from Samalout Shepherd 

Production line, Taibah, Minia, Egypt 

2.1.1 Chemicals and Reagents 

Fisher Synthetic compounds 

(Thermo Fisher Logical, Waltham, 

Mama, USA) gave the methanol, 

ethanol, n-hexane, and glacial acetic 

acid. Logical and MS grade solvents 

were used for extraction and portrayal, 

separately. Sigma-Aldrich (St. Louis, 

MO, USA) gave diphenyl-picrylhydrazyl 

(DPPH), Folin and Ciocalteu's phenol 

reagent, sodium carbonate, and phenolic 

norms. El-Gomhoria Trading Chemicals 

and Drugs Company (Egypt) gave all 

compounds and reagents of logical 

quality. 

2.2 methods 

2.2.1 Preparation of Samples 

Samples were obtained from 

factory, after that cleaned, dried and 

milled by using laboratory mixer and 

passed through a 1000 µ sieve. The dried 

samples were then sealed in a 

polyethylene bag and stored at 4 °C until 

further analysis. 

2.2.2 Chemical Composition of Sesame 

and their By-products 

The fundamental component of 

sesame seed and their residues including 

moisture, ash, crude fat, fiber, and 

protein were determined in triplicate 

using AOAC standard techniques (2005). 

The carbohydrate content was 

determined using difference. The energy 

value of the seeds and their outcomes 

were calculated using the requirements 

and parameters described below:  

            Total energy = 16.7 (protein%+ 

carbohydrate %) + 37.4* fat% 

2.2.3 Mineral Concentration  

The ash content was evaluated by 

burning the sample in a muffle furnace at 

550°C for 12 hours. The residue was 

dissolved in HNO3 with 50 g/L LaCl3, 

and the mineral ingredients (Ca, K, Mg, 

and Na) were examined individually 

with an atomic absorption 

spectrophotometer (Hitachi Z6100, 

Tokyo, Japan) (AOAC, 2005). 

2.2.4 Assessment of bioactive activity  

2.2.4.1 Preparation of Seed Samples  

Ten grams of seed and result 

powder were checked and suspended in 

100ml of 90% ethanol for 2 hours of 

shaking. After filtration, the models were 

vacuumed. The gather was redissolved in 

2 mL of 90% ethanol and the antioxidant 

activity and phenolic content were 

determined. 

2.2.4.2 DPPH Radical Scavenging 

Activity  

Sesame extracts' antioxidant 

activity was measured using the 

diphenyl-2-picryl hydrazyl (DPPH) 

radical. Before adding 30 μl of sesame 

extract ethanolic arrangement, an aliquot 

of 0.5ml of DPPH arrangement was 

attenuated in 4.5ml of methanol. There 

was also a control group that did not get 

any extract. The combination was 

enthusiastically unsettled and permitted 

to remain in obscurity for 45 minutes 

prior to estimating absorbance at 515nm 

(Liu et al., 2007). The antioxidant 

activity of the extract was calculated 

using the subsequent formula: 

 % Scavenging Activity= ((Absorbance 

sample – Absorbance control) / 

Absorbance control) * 100.  
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2.2.4.3 Total Phenolic Content 

The complete phenolic parts were 

resolved utilizing the strategy depicted 

by Hajimahmoodi et al. (2010); 15 mg 

of concentrate was weakened in 1ml of 

90% ethanol. Two milliliters of 2% 

Na2CO3 were joined with a 10th of a 

microliter of the subsequent 

arrangement. Following 2 minutes, 100 

microliters of Folin-Ciocalteu reagent 

(weakened with water 1:1) were added. 

After an additional 30 minutes, the 

absorbance at 750 nm was estimated. 

The concentration was evaluated using 

gallic acid as a standard, and the results 

were expressed as milligrams of gallic 

acid counterparts per milligrams of 

concentrate. The phenolic component 

content was calculated using the gallic 

acid standard curve: 

Y = 0.01816 X- 0.01015; ( R 
2
= 0.9982) 

where: Y is the concentration and x are 

the absorbance 

The results were expressed in mg 

of gallic acid equivalents per 100 g dry 

weight sample (mg GAE 100 g 
-1

 DW). 

2.2.5 Preparation of Cupcakes  

The instructions in Table 1 were 

used to create cupcakes using the 

approach presented by Doweidar, 2001 

with minor alterations such as replacing 

butter with BHT or antioxidant 

extraction at 100 and 200 ppm. The egg 

and vanilla were briefly whipped, and 

the spread was rationally and thoroughly 

beaten at low speed for 5 minutes. From 

there, pure sweetener was added and 

thoroughly mixed for 5 minutes on low 

speed. Finally, the other dry ingredients 

were added to the blender and mixed for 

2 minutes on high-speed using a hand 

mixer. Cupcake was baked for 20 

minutes at 180°C in small cupcake pans. 

The cupcakes were allowed to cool 

before being placed in polypropylene 

sacks and stored for additional analysis. 

 

Table 1: Ingredients of Control Cupcake 

Ingredients (g) 

Flour 110 

Sugar 110 

Butter 110 

Eggs 85 

Vanilla 0.6 

Baking powder 1 tsp 

Salt 1 tsp 

 

 

2.2.5.1 TBA Determination 

The method involved with refining 

thiobarbituric acid (TBA) was done by 

Salih et al.'s (1987) guidelines. Ten 

grams of cupcakes were refined after 2.5 

mL of HCL and refined water 

arrangement (1:2). The test tube was 

loaded up with a 5 ml aliquot of distilled 

solution and 5 ml of the solution (0.288 g 

TBA/100 ml distilled water). The test 

tube was shaken and set in a 95°C water 

bath for 35 minutes. A 



Nahla Zaki Askander
 
 et. al , 2023 

 - 877 - 

spectrophotometer (PG Instruments LTD 

T 80 UV/VIS spectrophotometer) was 

used to compare absorbance at 538 nm to 

a clear solution containing purified water 

and TBA solution. 

2.2.5.2 Microbiological Analysis 

In an aseptic blender, 10 grams of 

each example were blended with 90 

milliliters of clean saline salt (9 grammes 

of NaCl per liter of purified water) to 

form a 1/10 dilution solution. For 

microbiological testing, serial dilutions 

were made. The standard plate count 

(SPC) for absolute microbiological count 

was produced by brooding plates at 37° 

C for 24 hours, according to APHA, 

(1976). 

2.2.5.3 Sensory Evaluation 

The sensory properties of various 

cupcake treatments were assessed using 

ten-point hedonic sensory evaluations. 

For the purpose of this endeavor, ten 

panelists were chosen from among the 

faculty's staff and students. They were 

given instruction on cupcake softness 

and hardness of the texture, crust and 

crumb color, flavor, and overall 

acceptability of the cupcake, according 

to Lee et al., (2008). Each sample was 

coded and sent to the panelists. In this 

evaluation, the range of points granted 

was established as a maximum of 10 

(very excellent) and a minimum of 1 

(very bad) (Daraei et al., 2011 and Lee 

et al., 2008). Sensory assessments were 

done on days 0, 2, 4, 6, and 8 after 

baking to assess the influence of storage 

duration on product texture and quality. 

2.2.6 Statistical Analysis 

The quantifiable research was 

accomplished using the SPSS program 

(version 19) with multi-capability 

application for the trial plan at a 

significance level of 0.05 for the overall 

results. Steel et al. (1997) reported on 

many relationships linking SD and 

Duncan 

3. Results and Discussions 

3.1.  Approximate Chemical 

Composition  

The chemical contents of various 

sesame seeds and their residue during 

Tahina processing were determined, and 

the results are shown in Table 2. Sesame 

seeds had 5.71% moisture, 52.13% crude 

fat, 19.95% crude protein, 6.43% ash, 

6.40% crude fiber, and 15.08% carbs. 

Elleuchet et al., 2012 discovered that 14 

to 25% of sesame seeds' carbohydrates 

are predominantly reduced sugars and 

dietary fibers found in the outer layers, 

or envelopes, where hemicellulose (type 

A and type B) is present at a rate of 

0.58% to 2.59%. 

Mildly, raw and roasted sesame 

residue raised the protein and ash levels. 

The fat content of dehulled seeds and 

Tahina was greater than that of the other 

components. Addition of both dehulled 

seeds and Tahina, especially with low 

ash and mineral concentrations. In terms 

of ash content, no significant difference 

(p>0.05) was discovered between 

roasted sesame residue and first wash 

sesame. The energy value of the SSRE 

put into cupcakes at various 

concentrations was lower than the 

control samples. The SSRE had the 

lowest energy, with values ranging from 

1414.88 to 1481.90 kJg
-1

. These findings 

are consistent with what has already been 

found. (Rababah, et al., 2017 and El 

Hanafi et al., 2023).      

3.2. Total Phenolic Compounds and 

Antioxidant Activity  

The plant kingdom is rich in 

phenolic substances. These compounds 

serve as vital antioxidants due to their 
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capacity to donate a hydrogen atom or an 

electron to the formation of stable radical 

intermediates. As a result, they inhibit 

the oxidation of a variety of biological 

substances (Laguerre et al., 2007). To 

be accurate, phenolic compounds found 

in a variety of oilseeds and their 

derivatives have been studied in an effort 

to find natural antioxidants that are safe 

to be consume (Langyan et al., 2020). 

The results obtained in this study showed 

that 90% ethanol extracts of both raw 

and roasted sesame residue had more 

threefold higher antioxidant activity than 

the other Tahina process components. 

Consequently, the cupcake blends 

were enhanced with the previously 

mentioned extracts, which exhibited 

strong antioxidant activity. Total 

phenolic contents were 282.66 ± 4.08, 

264 ± 1.96, and 247.33 ±1.21 (mg GAE 

/g dw) in Tahina, sesame roasted oven 

residue, and fresh sesame residue, 

respectively. The total phenolic 

compound of seed coat was reported to 

be higher than potato peels (2.91 mg 

GAE/ g dw)), banana peels (2.32 mg 

GAE/g dw)), and wheat bran (1.0 

mgGAE/ g dw)) (Mohdali, 2010). The 

external layers of cereal grains, such as 

the husk, pericarp, and aleurone cells, 

have been shown to have the greatest 

concentration of total phenolics. 

(Agidew et al., 2021 and Morsy et al., 

2022).  Tahina, on the other hand, 

showed decreased antioxidant activity 

when compared to sesame roasted oven 

residue, fresh sesame residue, and 

sesame seed coat. The presence of a 

significant quantity of polyphenolic 

chemicals does not always correspond 

with antioxidant activity (El Hanafi et 

al., 2023).   

3.3. Chemical Attributes of Cupcakes 

3.3.1. Effect of SSRE on Cupcake 

Oxidations 

The level of oxidative rancidity is a 

key measure of the quality of preserved 

foods. TBA was tested during storage to 

detect the development of rancidity in 

cupcakes; the results are shown in Figure 

1. TBA was affected by storage periods 

and extract type (p ≤ 0.05). TBA was 

increased gradually during the storage 

time in all cupcakes. After eight days, 

the degradation in mg malonaldehyde kg
-

1
 was much higher in the control 

cupcakes than in the other cupcakes. 

TBA levels were nearly identical 

for all cupcake samples at the start of the 

storage period (≈0.45 mg 

malonaldehyde/kg), and these results 

agree with Mahmoudi et al. ,2020). The 

TBA mean gradually (p ≤0.05) increased 

in all cupcake samples as storage time 

increased. The cupcake containing 

extracts exhibited a lower (p ≤ 0.05) 

mean TBA (0.45 mg malonaldehyde/kg) 

than the other cupcake samples. TBA 

found that roasted sesame extract (ROE) 

with cupcakes was the most stable while 

storage. However, substituting raw 

sesame (RE) 100 and 200 ppm residue 

may reduce oil rancidity and TBA, 

whilst increasing RO residues more than 

twofold may cause TBA in cupcakes to 

decrease throughout storage periods. 

Furthermore, AA could improve the 

shelf-life stability of bakery products and 

prevent oil oxidation, particularly in cake 

products made with food processing 

residues. These findings are consistent 

with (Moraes et al., 2010).  

 

 

3.3.2. Microbiological Characteristics 
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The data shown in Table 3 refer to 

the investigation of the microbiological 

characteristics, including total plate 

count (TPC) for different cupcakes that 

were substituted with SSRE residue and 

stored at room temperature for the two, 

fifth, sixth and eighth days. TPC was 

increased considerably as storage period 

was extended (p ≤0.05). During the 

storage period, substituted cupcakes 

containing both SSRE residues often had 

lower TBC levels than BHT and control 

cupcakes. After two days the control 

cupcake had the highest TBC. On the 

other hand, cupcake with 200 ppm reside 

extract had lower TPC than all cupcakes 

after five and eight days of storage 

period.  However, no significant 

difference between sample had 100 and 

200 ppm of raw sesame residue during 

the storage period. Our data were match 

with Egyptian Organization for 

Standardization and Quality Control 

3.3.3 Sensory Evaluation of Cupcake: 

Sensory evaluation is considered 

as an effective strategy for handling 

problems with food acceptance, product 

enhancement quality maintenance, and 

new product manufacturing (Hafez, 

2012). Based on the data shown in 

Figure 2.  It was found that cupcakes 

produced with Roasted 100 ppm and 

Raw 200 ppm maintained their good 

taste and acceptability during all storage 

periods.  Significant reductions in odor 

and color were observed as BHT and 

control levels were increased. The 

overall score of all samples differed 

significantly to the control. In all 

samples, it was noticeable that the 

sensory qualities of the enhanced 

cupcake reduced as the storage times 

increased. Consequently, it was found 

that by-product extract can be used to 

enhance nutritional quality with good 

acceptability up to 200ppm. 

 

 4. CONCLUSION 

The current research shows that 

SSRE can effectively stabilize cupcake 

at all concentrations. SSRE prevent heat 

deterioration of sesame by enhancing its 

hydrolytic stability, preventing double 

bond conjugation, and lowering PUFA 

losses. Sesame cake extract 

demonstrated dose-dependent 

antioxidant activity in a variety of 

experimental conditions. Furthermore, 

the pattern of action of the extract varied 

among experiments. Sesame residue 

extract has a stabilization efficacy 

equivalent to commonly used synthetic 

antioxidants BHT at their legal limit at a 

concentration of 200 ppm. During the 

first and final stages of storage, sesame 

by-product extract has a high 

antioxidative impact.  As a result, SSRE 

can be recommended as an effective 

antioxidant source for the stabilization of 

food systems, particularly bakery 

products. The antioxidant activity of 

sesame by-products appears to be 

mediated by phenolic substances, while 

more research is needed to determine if 

they contain other antioxidative factors. 
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Table 2: Chemical composition and energy values of different sesame parts during 

Tahina processing 

* Percentages (%) were used in the data calculation. The values were all derived on a dry weight 

basis. a,b,c: Means in the same column with the same letter are not statistically different (p > 0.05). 

 

 

 

Table 3: Total phenolic compounds and antioxidant activity of various sesame parts 

during Tahina processing 

Samples AA
*** 

TPC
** 

Residue fresh Sesame 65.31 
a
 ±   0.17 247.3 

c
 ± 1.21 

Residue Sesame Roasted Oven 51.68 
d
 ±   0.30 264 .1 

b
 ± 1.96 

First Sesame Wash 55.72 
b 
±   0.19 230.66

 f
 ± 2.16 

Seeds coat 34.80 
d
 ±   0.23 46.23 

e
 ± 1.52 

Dehulled seeds 53.95
 c
 ±   0.20 259.77

 d
 ± 0.30 

Tahina 51.30 
d
 ±   0.27 282.6

 a
 ± 4.08 

*a, b, and c: Means with the same letter in the same column are not substantially different (p > 0.05). **Total 

phenolic compounds have been estimated as mg GAE g−1 dw. ***Antioxidant activity by DPPH scavenging (%). 

Samples Fat Ash Fiber Protein Carbohydrate 
Energy value 

(kJ∙g-1)* 

Sesame 

Fresh 
52.13 b ± 0.33 6.43d ± 0.07 6.40d± 0.08 19.95i ± 0.74 15.08 e ± 0.21 2534.66 c 

Residue 

fresh 

Sesame 

2.50 e ± 0.31 10.74c ±0.10 3.62 f± 0.26 46.36a ± 0.22 36.78 b ±0.11 1481.94 e 

Sesame 

Roasted 

Oven 

52.17 b ± 0.37 5.89e ± 0.07 6.76d± 0.33 22.32 f ± 0.02 12.85f±0.01 2538.50 c 

Residue 

Sesame 

Roasted 

Oven 

2.31e ± 0.14 10.88c ± 0.31 7.26c±0.09 41.76b ± 1.04 37.79 a ±0.34 1414.88 f 

First 

Sesame 

Wash 

52.94a ± 0.22 5.81e ± 0.08 9.24b± 0.07 22.28f± 0.17 20.76 c±0.08 2659.92 b 

Seeds coat 40.30 d ±0.30 15.71b ± 0.16 6.46d±0.06 29.96 c ± 0.53 7.57 h±0.05 2133.97 d 

Dehulled 

seeds 
52.56 a ±0.37 2.89f ± 0.10 5.56e±0.13 23.24e ± 0.10 15.75 g±0.03 2761.78 a 

Tahina 51.47 c ±0.30 2.80f ± 0.10 2.65f ±0.19 24.81d± 0.13 18.27 d ±0.19 2644.41 b 
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*BHT 100 and 200 means cupcake with 100 and 200 ppm concentration of BHT, respectively.  

RE 100 and 200 means raw sesame reside extract were added at 100 and 200 ppm 

concentration to cupcake, respectively:  RO 100 and 200 means roasted sesame reside extract 

were added at 100 and 200 ppm concentration to cupcake, respectively 

Figure 1: Effect of SSRE on Cupcake Oxidations during storage period 

 

 

 

*BHT 100 and 200 means cupcake with 100 and 200 ppm concentration of BHT, respectively.  

RE 100 and 200 means raw sesame reside extract were added at 100 and 200 ppm 

concentration to cupcake, respectively:  RO 100 and 200 means roasted sesame reside extract 

were added at 100 and 200 ppm concentration to cupcake, respectively 

Figure 2: Effect of SSRE on Cupcake total plate count (TPC) during storage period 
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**BHT 100 and 200 means cupcake with 100 and 200 ppm concentration of BHT, respectively.  RE 100 and 200 means raw 
sesame reside extract were added at 100 and 200 ppm concentration to cupcake, respectively:  RO 100 and 200 means 
roasted sesame reside extract were added at 100 and 200 ppm concentration to cupcake, respectively. A: at zero time: B: 
after two days: C: after four days: D: after six days and E: after eight days 

 

Figure 3: Sensory evaluation of cupcake during storage period at ambient 

temperature 
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 الولخص العشبي:

 
 الوشكباث الحيىيت والٌشطت الوضادة للأكسذة لبعض هستخلصاث هي بزوس السوسن

 
 

 سقيت سهضاى عبذ السلام  -هحوذ أحوذ قٌاوي -علًهاًً هصطفً   -ًهلت ركً اسكٌذس
 جبٍعت اىَْٞب –ميٞت اىزساعت  –قسٌ عيً٘ الأغزٝت 

 
 

ْٕبك إخَبً ٍخزاٝذ بَخيفبث الأغزٝت اىزساعٞت ىخنُ٘ قبدسة عيٚ إّخبج ٍنّ٘بث ٗظٞفٞت جذٝذة راث أّشطت حٞ٘ٝت 

ست ٕ٘ ٍعشفٔ ٍذٙ حأثٞش ٍضبداث الأمسذٓ اىْبحجٔ ٍِ أجو اسخذاٍت اىصْبعت اىزساعٞت. ىزىل مبُ اىٖذف ٍِ ٕزٓ اىذسا

ٍِ اىَنّ٘بث اىثبّ٘ٝٔ خلاه ٍشاحو اّخبج ٗ صْبعت اىطحْٞت عيٚ ٍعبٝٞش ج٘دة اىنعل بَب فٜ رىل ٍضبداث الأمسذة 

( ٗاىصفبث اىحسٞت )اىقب٘ه اىعبً( اىخٜ حٌ حخزْٖٝبعيٚ دسجت حشاسة اىغشفت DPPH)اىَحخ٘ٙ اىفْٞ٘ىٜ الإجَبىٜ ّٗشبط 

دسجت ٍئ٘ٝت( ىَذة حصو إىٚ ثَبّٞت أٝبً. حَج إضبفت اىَسخخيصبث إىٚ حشمٞبت اىنب مٞل عيٚ ٍسخِ٘ٝٞ عْذ  ±2  25)

ىسَسٌ (، ٍٗسخخيص بزٗس اRE 100  ٗRE 200جزء فٜ اىَيُٞ٘ مَسخخيص بزٗس اىسَسٌ اىخبً ) 200ٗ  100

بْفس اىخشمٞز، عيٚ اىخ٘اىٜ. ٗجذث دساسخْب أُ اىَسخخيصبث  BHT( ٍٗقبسّخٖب ٍع RO 100  ٗ200اىَحَص )

/ جٌ(  GAEٍجٌ  4.08±  282.6إىٚ  1.52±  46.23اىطبٞعٞت ححخ٘ٛ عيٚ ٍحخ٘ٙ فْٞ٘ىٜ مبٞش ٝخشاٗح ٍِ 

اىَضبف ىينب  SSRE(. مبُ ىـ DPPH٪ 0.17±  65.31إىٚ  0.26±  34.80ببلإضبفت إىٚ ّشبط ٍضبداث الأمسذة 

جزء  200مٞل بخشمٞزاث ٍخخيفت ٍحخ٘ٙ ىيطبقت أقو ٍِ عْٞبث اىنْخشٗه. أظٖش اىنعل اىزٛ ٝحخ٘ٛ عيٚ ٍب ٝصو إىٚ 

فٜ اىَيُٞ٘ ٍِ ٍسخخيص اىبقبٝب اىسَسٌ اىَحَصت ححسْٞبث مبٞشة فٜ اىَظٖش ٗىُ٘ اىقششة ٗاىَيَس ٗاىشائحت. علاٗة 

بىّ٘بىذٕٞذ ٗاىعذد اىنيٜ ىيبنخٞشٝب أقو ٍِ اىعْٞبث الأخشٙ خلاه فخشة اىخخزِٝ. ٗجذث اىذساست عيٚ رىل، مبُ ٍحخ٘ٙ اىَ

اىحبىٞت أُ بقبٝب ٍسخخيصبث بزٗس اىسَسٌ حعخبش ٍصذسا جٞذا ىَضبداث الأمسذة اىطبٞعٞت، ٗخبصت بقبٝب اىبزٗس اىَحَصت 

 ضبفت ٗظٞفٞت فٜ صْبعت اىَ٘اد اىغزائٞت.جزء فٜ اىَيُٞ٘ َٗٝنِ اسخخذأٍ مَبدة ٍ 200عْذ اضبفخٖب بخشمٞز 

 

 اىنيَبث اىذاىت : بقبٝب بزٗس اىسَسٌ، اىج٘دة، اىثببث، اىَضبفبث اى٘ظٞفٞت، ٗالأّشطت اىبٞ٘ى٘جٞت


