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Abstract 

Back ground: Rice bran is an industrial waste resulting from the grain milling process. Consisting 

of husk, aleurone, and fractions. It contains many nutrients, including soluble and insoluble fiber, 

vitamins, minerals, fats, proteins, and phytochemicals such as Ɣ-oryzanol, tocopherols, 

tocotrienols and tricin which has health-beneficial properties. 

Objective: The aim of research to estimate antioxidant activity of the aqueous extract of rice bran 

of the commercial jasmine variety and the tricin compound purified from it, by the method of 

nitric oxide suppression activity and the effectiveness of inhibiting lipid peroxidation, and the 

effect of the temperatures (63, 72,72, 85,100, 121,121, and 138) Co and the pH (4, 5, 6, 7, 8) in the 

activity. 

Materials and methods: Samples of rice bran of the commercial jasmine variety were collected 

from Al-Tahbeesh sites in Al-Najaf Al-Ashraf for the year (2021). The aqueous extract was 

prepared using the maceration in boiling distilled water with a temperature of 70 C°, and the 

crystals of tricin were isolated by using a silica gel column (60) and solvents recovery n-hexane, 

ethyl acetate and methanol, respectively. This process resulted in nine parts (A-I) of the ethyl 

acetate solvent, concentrated in a rotary evaporator and left in the refrigerator 48 hours with the 

addition of chloroform to it. Needle-shaped yellow crystals were obtained, which were used to 

estimate antioxidant activity.  

Results: The effectiveness of purified tricin as an ability to inhibit nitric oxide was higher than that 

of the aqueous extract of rice bran and ascorbic acid at percentages of (97.82, 72.99 and 77.20)% 

respectively at a concentration of 400 µg / ml, the highest concentration used, also tricin was 

superior in inhibiting lipid peroxidation of 98.31% over the aqueous extract of rice bran of the 

commercial jasmine variety 81.28% and ascorbic acid 93.10 at the same concentration, purified 

tricin showed stability towards temperatures at times (30 min, 15 sec, 30 min, 1 min, 30 min, 5 

min, 15 min and 2 sec) higher than that of the aqueous extract in both methods, as the 

effectiveness ratios of tricin by nitric oxide suppression method reached (64.25, 53.87, 42.78, 47.44, 

38.48, 45.74 , 39.04 and 36.13)% respectively, and by the lipid peroxide suppression method (90.73, 

85.06, 63.32, 77.50, 32.27, 76.65, 35.06  and 25.30) % respectively, the two methods of effectiveness 

were used to estimate the stability of the aqueous extract of rice bran and the tricin towards 

different pH. The effectiveness of tricin was higher than the aqueous extract of rice bran at all 

tested numbers, and the highest effectiveness of tricin at pH (pH7) with the method of inhibiting 

nitric oxide and inhibiting lipid peroxidation was (46.56 and 90.92)% respectively.   

Conclusion: purified tricin higher antioxidant activity than the aqueous extract using both 

methods, and showed higher stability towards changes in temperature and during different time 

periods, and higher stability towards a change in pH, especially in neutral conditions compared to  

                                    acidic conditions and basal. 
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Introduction 

   Rice (Oryza sativa) is one of the major cereal crops, as well as a staple of the diet of most of the world's 

population, especially Asian countries (1). It is one of the most important dietary foods (about 60% of the world's 

population) (2). Approximately 600 million tons are harvested annually worldwide (3). Often, rice is eaten in cooked 

form to obtain various kinds of nutrients, as well as to supplement the calories ingested by humans (4). Unpeeled 

rice contains approximately 70% of the rice yield (endosperm) as the ingredient the main product, although there are 

some non-consumable parts of the rice produced such as rice husk (20%), rice bran (8%) and rice germ (2%) (5). 

   Rice bran is one of the industrial wastes resulting from the grain milling process, consisting of the husk, aleurone 

and fractions (6). Bran contains more important nutrients soluble and insoluble fibers, vitamins, minerals, fats and 

proteins (7). Rice bran (both soft and not too fine) is a good source of bioactivity because it contains phytochemicals 

such as Ɣ-oryzanol, tocopherols and tocotrienols, which have beneficial properties for health and antioxidant 

activity (8). 

  Flavonoids are Poly phenol secondary metabolites (9) .Tricin is a flavonoid compound (5,7,4′-trihydroxy-

3′,5′dimethoxy flavone) that has low toxicity, antioxidant efficacy, antibacterial and antibacterial properties, 

insecticide, anticancer, anti-allergic, and anti for HIV, anti-inflammatory and other biological activities,the interest 

in tricin is growing due to its activity. Most amounts of tricin is found in wheat and rice, barley husks, bamboo, palm 

trees, and sugar cane. It is also found in the seeds and fruits (11). The ethanolic extracts of tricin from bamboo and 

oat husks have anti inflammatory, anti-obesity effect and inhibit adipocyte differentiation by inhibiting aggregation 

by 69% (11). 

  Flavonoids possess antioxidant activity, as they are polyphenol compounds that have a high tendency to undergo 

oxidation and reduction and work to get rid of free oxygen radicals (12). They have a number of biological agents 

such as antioxidant, antifungal and liver toxicity (13) Natural products play important role in drug discovery and 

studied these compounds have led to development many potent antioxidant agents(14).Antioxidants play an 

essential role in the oxidizing of oxidative stress in body cells caused by free radicals (15). 

 

Materials and Methods 

Preparation of rice bran samples 

    Rice bran samples of commercial jasmine variety were collected from Al-Tahbeesh sites in Al-Najaf Al-Ashraf 

Governorate for the year (2021). 

Extraction 

Maceration Method (Aqueous Extract) 

    extraction for rice bran of the commercial jasmine variety was employed according to the method described by 

(16-17), where 2 gm of rice bran was extracted with 100 ml of distilled water at a boiling point with a temperature of 

70 C° Hot Aqueous Extract (HAE), and left for 3 hours on the magnetic stirrer, then filtered through filter paper 

(Whatman No.1), and concentrated by a rotary evaporator at 60 C°. The concentrated extract was poured into a Petri 

dish and placed in the electric oven at 40 C° / 24 hours to dry, the dried powder was scraped of and collected in dry 

bottles to kept in the refrigerator until use. 

Isolation of tricin crystals 

    Tricin was isolated from rice bran of commercial jasmine variety according to the method described by (18), 100 

ml of distilled water was added to commercial jasmine variety (2 g) at a temperature of 70 C°  with leaving it for 3 

hours on a mixer. The extract was fractionated using a separating funnel by taking (35) ml of the previously 

prepared aqueous extract, with (35) ml of ethyl acetate solvent, then taking 2 ml of the obtained ethyl acetate 

fraction. It was removed from the separating funnel and passed over a silica gel 60 column (silica reagent, 40-50 

μm) with dimensions (inner diameter 3 x 56 cm, 400 g), with degassing, and washing the column with solvents n-

hexane, ethyl acetate and methanol over this process yielded nine parts (A-I) of the ethyl acetate.The nine parts were 

collected and concentrated in a rotary evaporator to a quarter of their original volume at 40C° and left in the 
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refrigerator for 48 hours in order to obtain the precipitated tricin crystals.Than chloroform was added to the 

concentrated extract to obtain  yellow crystals. 

Antioxidant Activity 

Nitric Oxide Scavenging Activity 

    The inhibition of nitric oxide was carried out based on the Greiss method (19), by taking 2 ml of sodium 

nitroprusside at a concentration 10 mM and 5.0 ml of phosphate solution (pH 7.4), mixed with 0.5 ml of bran 

aqueous extract. Commercial jasmine rice extracts (HAE) and purified tricin with different concentrations (50-400) 

µg/ml separately, was incubated at a temperature of 25C° for 150 minutes. As for the control treatment, the extract 

was replaced with water. After incubation, 2 ml of the mixture was taken. 2 ml of Greiss reagent was added and 

incubated at room temperature for 30 min. The absorbance was read at a wavelength of 540 nm, and ascorbic acid 

was used for comparison. The percentage of inhibition of nitric oxide was calculated as in the following equation: 

                                                   Absorbance of the control  

  Nitric Oxide inhibition % = ___________________________ x 100 

                                                    Absorbance of the sample    

Lipid Peroxidation Scavenging Activity 

   The method (20), was followed. 0.5 ml of 10% egg yolk homogenizer was taken (10 ml of yolk homogenizer 

completed with distilled water to 100 ml) and added to 0.1 ml of aqueous extract of commercial (HAE) and purified 

tricin at a concentration of (50-400) µg/ml separately, the volume is supplemented to 1 ml with distilled water, then 

0.05 ml of FeSO4 at a concentration of 0.07 M was added, and the mixture was incubated at room temperature for 30 

minutes to stimulate lipid oxidation. Then 1.5 ml of 20% acetic acid (pH 3.5), and 1.5 ml of TBA at a concentration 

of 0.8% (w/v) were added, prepared in 1.1% (w/v) dodecylsodium sulfate and 0.05 ml of 20% TCA ( weight / 

volume) and the addition is sequentially. The resulting mixture was mixed with the mixture and heated at a 

temperature of 95 C° for 60 minutes, then cooled. 5 ml of n-butanol was added and centrifuged at 3000 rpm for 10 

minutes, separating the top organic layer and reading it at a wavelength of 532 nm. Ascorbic acid was used for 

comparison. The percentage of inhibition was measured by applying the following equation: 

                                                             (1 - Absorbance of the sampel ) 

Inhibition of lipid peroxidation % = __________________________ x 100 

                                                                 Absorbance of the control  

 

Testing the effect of temperature and pH in rice bran extract and purified tricin 

     With a few changes, the method described in Risalat (21), was used in the current study. 

 

Temperature  

     Separately, (0.04) gm of commercial jasmine rice bran aqueous extract powder of (HAE) and purified tricin were 

dissolved in (100) ml, of distilled water to obtain final concentration (400) µg/ml . The tubes containing these 

extracts were kept at different temperatures and different time  (63 C
o
 / 30 min,72 C

o
 /15 sec,72 C

o
 /30 min, 85 C

o
 /1 

min,100 C
o
 /30 min,121 C

o
 /5 min,121 C

o
 /15 min, and 138 C

o
 /2 sec) respectively. The test of antioxidant activity 

was carried out for each extract to evaluate the highest activity at certain temperature. 

 

pH 

    Separately (0.04) g of commercial jasmine rice bran extract powder (HAE) and purified tricin were dissolved in 

(100) ml of phosphate buffer solution with pH (7,6,5,4 and 8). The tubes containing the extracts were kept in the 

refrigerator for 15 days. The antibacterial and antioxidants  activities were estimated for each extract. 

 

Results 

Nitric Oxide Scavenging Activity 

    Table (1) shows that at a concentration of 400 µg/ml, the purified tricin molecule has the highest percentage 

suppression of nitric oxide 97.82%, followed by ascorbic acid 77.02%,and aqueous extract of rice bran (HAE) 

72.99%. 
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Table (1): The inhibition rates of nitric oxide activity of rice bran extract (HAE) and purified tricin 

Sample 

 

Concentration µg/ml  

50 100 200 300 400 

HAE   43.76% 51.48% 55.19% 58.60% 72.99% 

Purified tricin 50.44% 63.35% 73.59% 81.49% 97.82% 

Ascorbic acid 48.96% 55.48% 63.35% 75.07% 77.02% 

 

Lipid Peroxidation Scavenging Activity 

     Table (2) shows the percentage of lipid peroxidation inhibition activity. At the concentration of 400 µg/ml of 

purified tricin highest rate of inhibition 98.31% in comparison with ascorbic acid 93.10% and aqueous extract of rice 

bran (HAE), 81.28%. 

     

Table (2): The inhibition rates of lipid peroxidation activity of rice bran extract (HAE) and purified tricin  

Sample 

 

Concentration µg/ml  

50 100 200 300 400 

HAE   16.54% 21.26% 73.25% 75.99% 81.28% 

Purified 

tricin 
25.31% 59.54% 76.74% 82.70% 

98.31% 

Ascorbic acid 17.76% 29.11% 74.72% 77.12% 93.10% 

 

Testing the effect of temperature and pH on the antioxidant activity of aqueous extract of (HAE) and purified 

tricin 

 

Effect of heat treatments on antioxidant activity 

Nitric Oxide Scavenging Activity 

    Table (3) shows the results obtained by testing the antioxidant activity by inhibition of nitric oxide, after exposing 

the tested samples to the Purified tricin and the aqueous extract of the rice bran (HAE) to different temperatures. 

 

Table (3): The inhibition rates of nitric oxide activity of rice bran extract (HAE) and purified tricin (at a concentration 

400 µg/ml) at varying temperatures over various time intervals   

Sample 

 

                                                      Nitric oxide activity % 

                                                    Temperature(Co)/time 

 

63Co/ 30 

min 

72Co/ 15 

sec 

72Co/ 30 

min 

85Co/ 1 

min 

100Co/ 30 

min 

121Co/ 5 

min 

121Co/ 

15 min 

138Co/ 2 

sec 

HAE 47.13% 44.95% 39.82% 43.63% 35.15% 41.00% 37.18% 33.92% 

Purified 

tricin 
64.25% 53.87% 42.78% 47.44% 38.48% 45.74% 39.04% 

36.13% 

  

  The highest retention of antioxidant activity was seen in the aqueous extract (HAE) and purified tricin 47.13% and 

64.25% respectively, when exposed to 63C
o
 for 30 min. On the other hand. The lowest antioxidant activities 33.92% 

and 36.13% respectively, were observed for HAE and purified tricin at 138C
o
/ 2 sec .At the same temperatures a 

shorter exposure time resultedin higher antioxidant activity for both HAE and purified tricin. For example, HAE had 

44.95% at 15 sec and 39.82% at 30 min at 72C
o
, while purified tricin recorded 53.87% at 15 sec and 42.78% at 30 

min. This trend was repeated at 121 C
o
.  
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Lipid Peroxidation Scavenging Activity 

    Table (4) shows the results of the lipid peroxidation inhibition efficacy test for the aqueous extract (HAE) and 

purified tricin at different temperatures . 

  The tested samples had the best retention of antioxidant activity for aqueous extract (HAE) and purified tricin 

80.13% and 90.73% respectively, When exposed to 63C
o
 for 30 min. The lowest antioxidant activities 19.65% and 

25.30% respectively, was seen for HAE and purified tricin at 138C
o
/ 2 sec . Shorter time at the same  temperatures 

showed higher antioxidant activity for both HAE and purified tricin. For example, HAE had 66.25% at 15 sec and 

36.01% at 30 min at 72C
o
 , while purified tricin recorded 85.06% at 15 sec and 63.32% at 30 min . At 121 C

o 
, the 

same pattern was observed. 

 

Table (4): The inhibition rates of lipid peroxidation activity of rice bran extract (HAE) and purified tricin (at a 

concentration 400 µg/ml) at varying temperatures over various time intervals 

Sample 

 

                                               Lipid peroxidation activity % 

                                               Temperature(Co)/time 

 

63Co/ 30 

min 

72Co/ 15 

sec 

72Co/ 30 

min 

85Co/ 1 

min 

100Co/ 30 

min 

121Co/ 5 

min 

121Co/ 

15 min 

138Co/ 

2 sec 

HAE 80.13% 66.25% 36.01% 47.16% 30.62% 38.18% 33.14% 19.65% 

Purified 

tricin 
90.73% 85.06% 63.32% 77.50% 32.27% 76.65% 35.06% 

25.30% 

 Effect of pH on antioxidant activity 

Nitric Oxide Scavenging Activity 

     Table (5) shows the results of the nitric oxide inhibiting activity test for the purified tricin and the aqueous extract 

(HAE) at a concentration of 400 μg/ml for each of the tested samples. At acidic pH levels  4,5 and 6 there was a 

decline in the antioxidation activity of purified tricin after 15 days of incubation to 40.93%, 41.47% and 43.69% 

respectively. The antioxidant activity of purified tricin was 97.82% without treatment. Similarly,  the aqueous 

extract (HAE) showed a decrease to 35.96%, 38.84% and 40.45%, respectively, after being 72.99% without 

treatment. At a neutral pH of 7, a slight decrease in the antioxidant activity was observed , with 46.56% and 45.28%  

for purified tricin  and HAE respectively. At basic pH of 8,  a sharp in antioxidant activity was seen after 15 days of 

refrigerated incubation with HAE at 25.96%. 

 

Table (5): The inhibition rates of nitric oxide activity of rice bran extract (HAE) and purified tricin (at a concentration 

400 µg/ml) at different pH 

Sample 

 

                                             Nitric oxide activity % 

                                                             pH   

4 5 6 7 8 

HAE 35.96% 38.84% 40.45% 45.28% 25.96% 

Purified tricin 40.93% 41.47% 43.69% 46.56% 35.01% 

 

Lipid Peroxidation Scavenging Activity 

The results in Table 6 indicate that purified tricin was the most tested sample and effectively Prevented lipid 

peroxidation at pH ranging from 4 to 7 especially, at pH 7, the compound showed its highest efficacy with a 

retention of 90.92%, after being at 98.31%.However , there was a steep  decrease in its antioxidant activity at pH 8, 

which  was 17.67.    
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Table (6): The inhibition rates of lipid peroxidation activity of rice bran extract (HAE) and purified tricin (at a 

concentration 400 µg/ml) at different pH 

Sample 

 

                                    Lipid peroxidation activity % 

                                                        pH 

4 5 6 7 8 

HAE 21.07% 45.55% 76.27% 80.56% 11.34% 

Purified tricin 62.38% 64.27% 80.24% 90.92% 17.67% 

  

Discussion 

    Nitric Oxide (NO) is a free radical produced by mammalian cells. It participates in the regulation of various 

physiological processes and is important in inflammatory processes, but its excess production is directly toxic to 

tissues, causing damage to blood vessels and other diseases (19). This toxicity increases when it interact with the 

superoxide radical (-O2) to form the second reactive compound peroxynitrite anion (ONOO−). We conclude from 

the results that purified tricin has an antioxidant activty by inhibiting the nitric oxide radical, it can be utilized ad 

used in food applications.  t prevents the formation of nitrite through the process of   radical generation  (N)  y direct 

competition with oxygen. In addition (20). Tricin can be a promising compound as a preservative applied in canned 

meat products to reduce the nitrates added to it for the purposeof preservation and reduce its risks. However due to 

the fact that synthetic antioxidant may constitute a potential health hazard for consumers (21). 

   Tricin structure is composed of two phenyl rings and a heterocyclic ring (22). It has health benefits as an 

antioxidant that can inhibit fatty acid oxidation, and has a gentle effect on vitamin E in the membrane of red blood 

cells (23-24). 

    Where tricin isolated from sorghum showed a strong activity in removing free radicals along with the activity of 

anti-lipid peroxidation (25), and (26) found that the phenolic extract of sugarcane juice containing tricin (10%) of 

the total polyphenol content, has a strong effect in inhibiting fat oxidation in mice, which indicates the possibility of 

using it for its beneficial health effects and therapeutic applications. The simple phenolic compound is one of the 

secondary metabolites produced by the plant, as it consists of one aromatic ring (C6) attached to it by one or more 

hydroxyl groups (OH), and these groups act against the free radicals formed as a result of oxidation and thus prevent 

the formation of free radicals by linking with them and thus inhibiting their effectiveness (27). 

   The decrease in antioxidant activity could be attributed to the reduction of active compounds in the samples due to 

the high temperature and extended exposure time.The aqueous extract (HAE) contains phenolic compounds and 

flavonoids, especially that tricin is a flavonoid that belongs to phenolic compounds. The reduction in antioxidant 

activity is mainly attributed to the decrease in total phenolic content as a result of increasing temperature. This 

decrease in efficacy could be due to the loss of antioxidant compounds as heat exposure increases , as indicated in 

(28).The decrease in the antioxidant activity of the tested samples, purified tricin and aqueous extract of rice bran 

(HAE), upon a change in pH (4,5,6 and 8), is due to the dissolution of the antioxidant compounds under acidic and 

basic conditions (29), but in the neutral conditions, a slight decrease in the antioxidant activity was observed during 

the incubation period, and that the reason for this is due to the ability to reduce the antioxidant compounds in the 

neutral conditions as mentioned in (28), and the results of tests samples indicate the stability of the activity The anti-

oxidation of purified tricin and aqueous extract (HAE) under moderate conditions is better than that of acidic and 

alkaline conditions. The effectiveness of antioxidants in food depends not only on the location and number of 

hydroxyl groups, but also on other factors such as the site capable of interacting with other food components and 

environmental conditions such as pH (30-31). 

Conclusion 

  The results of this study indicated that purified tricin from rice bran of commercial jasmine variety had higher 

antioxidant activity than the aqueous extract using both nitric oxide scavenging activity and lipid peroxide 

scavenging activity,methods. Additionally, it demonstrated greater stability with changes in temperature and across  
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different time periods, as well as stability towards pH change, with optimal performance in neutral conditions 

compared to acidic and basic conditions.  
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 انًسرخهص يٍ َخانح سص انٍاسًٍٍ انرداسي  Tricinدساسح انفؼانٍح انًضادج نلأكسذج نهًشكة انفلافٌَٕٕذي 

*سًاذ ساشذ زًادي انثذسي
1

َضال محمد صانر اندُاتً            
2 

 

             

 العزاق /الشراعت  وسارة /قسن الانتاج النباتي  1

  جاهعت بغذاد /كليت الشراعت  /اث الاحيائيت يسن علوم الاغذيت والتقنق2 

*Correspondence: samah_r2016@yahoo.com 

 

 انخلاصح

َخانح سص يٍ انًخهفاخ انصُاػٍح انُاذدح يٍ ػًهٍح طسٍ انسثٕب، ذركٌٕ يٍ انقششج  ٔالأنٍٕسٌٔ ٔ انكسٕس، ذسرٕي ػهى   خهفٍح ػٍ انًٕضٕع : 

انًٕاد انكًٍٍائٍح  ٔ ؼُاصش انغزائٍح يُٓا الأنٍاف انقاتهح نهزٔتاٌ ٔغٍش انقاتهح نهزٔتاٌ ، ٔانفٍرايٍُاخ ، انًؼادٌ ٔانذٌْٕ ٔانثشٔذٍُاخانؼذٌذ يٍ ان

 انرً نٓا خصائص يفٍذج نهصسح. Ɣ-oryzanol  ٔtocopherols  ٔtocotrienols  ٔtricinح يثم انُثاذٍ

ذقذٌش انفؼانٍح انًضادج نلأكسذج نهًسرخهص انًائً نُخانح انشص صُف انٍاسًٍٍ انرداسي ٔ يشكة انرشٌسٍٍ انًُقى يُٓا تطشٌقح  انٓذف يٍ انثسث :

( و138ٔ ,121,121 , 63,72,72100,85ٔ انرؼشف ػهى ذأثٍش دسخاخ انسشاسج ) ٍشٔكسٍذ انذٌْٕفؼانٍح كثر أٔكسٍذ انٍُرشٌك ٔ فؼانٍح كثر ت
o

ػُذ  

 . ( فً انفؼانٍح8، 7، 6،  5،  4)  ثاٍَح (، ٔسقى انٍٓذسٔخٍٍ 2دقٍقح ٔ 15 ,دقٍقح 5 ,دقٍقح 30 ,دقٍقح 1 ,دقٍقح 30 ,ثاٍَح 15 ,دقٍقح 30 (الأقاخ 

(، زضش 2021فً يسافظح انُدف الاششف نؼاو ) َخانح انشص نصُف انٍاسًٍٍ انرداسي يٍ يٕاقغ انرٓثٍش خًؼد ػٍُاخانًٕاد ٔطشق انؼًم : 

و70انًاء انًقطش انًغهً يغ زشاسج  فًانًسرخهص انًائً انُقغ 
o

( ٔيزٌثاخ 60، ػضند تهٕساخ انرشٌسٍٍ تاسرخذاو ػايٕد ْلاو انسٍهكا خم ) 

فً  دسكضخ تانًثخش انذٔاس ٔذشك ،( نًزٌة خلاخ الاثٍم A-Iاخضاء ) ذسغأسفشخ ْزِ انؼًهٍح ػٍ إَل خلاخ الاثٍم ٔ انًٍث ْٔكساٌ  -nالاسرشداد

 .انٍح انًضادج نلأكسذجؼساػح يغ اضافح انكهٕسٔفٕسو ٔذى انسصٕل ػهى تهٕساخ صفشاء إتشٌح انشكم ، اسرخذيد فً ذقذٌش انف48 انثلاخح 

كقاتهٍح كثر أٔكسٍذ انٍُرشٌك أػهى يٍ انًسرخهص انًائً نُخانح انشص ٔ زايض الاسكٕستٍك تُسة تهغد كاَد فؼانٍح انرشٌسٍٍ انًُقى انُرائح : 

ياٌكشٔغشاو / يم اػهى ذشكٍض يسرخذو، ٔذفٕق انرشٌسٍٍ اٌضا̋ تفؼانٍح كثر تٍشٔكسٍذ  400(% ػهى انرٕانً ػُذ ذشكٍض 77.20ٔ 72.99،  97.82)

رشكٍض َفسّ ، ٔاظٓش انرشٌسٍٍ انًُقى انػُذ  93.10% ٔ زايض الاسكٕستٍك 81.28ًائً نُخانح انشص % ػهى انًسرخهص ان98.31انثانغح  انذٌْٕ

ار تهغد َسة انفؼانٍح نهرشٌسٍٍ تطشٌقح كثر أٔكسٍذ  ٍ،اػهى يٍ انًسرخهص انًائً فً كلا انطشٌقرٍ انًخرثشجثثاذٍّ ذداِ دسخاخ انسشاسج ػُذ الأقاخ 

 ،90.73( % ػهى انرٕانً ، ٔ تطشٌقح كثر تٍشٔكسٍذ انذٌْٕ )36.13ٔ   39.04،  45.74، 38.48،  47.44، 42.78، 53.87،  64.25 (انٍُرشٌك

اػرًذخ طشٌقرً انفؼانٍح فً ذقذٌش ثثاذٍّ انًسرخهص انًائً ار ػهى انرٕانً ، % )25.30ٔ 35.06، 76.65، 32.27، 77.50، 85.06،63.32

انًخرهفح فكاَد فؼانٍح انرشٌسٍٍ اػهى يٍ انًسرخهص انًائً نُخانح انشص ػُذ خًٍغ الاسقاو  انٍٓذسٔخٍٍُحنُخانح انشص ٔيشكة انرشٌسٍٍ ذداِ الاسقاو 

( 90.92ٔ  46.56( يغ طشٌقح كثر أكسٍذ انُرشٌك ٔكثر تٍشٔكسٍذ انذٌْٕ ) pH7انًخرثشج ٔتهغد اػهى فؼانٍح نهرشٌسٍٍ ػُذ انشقى انٍٓذسٔخٍٍ )

 % ػهى انرٕانً.

، كًا أظٓش ثثاذاً اػهى ذداِ انطشٌقرٍٍ انرشٌسٍٍ انًُقى كاٌ نّ َشاط يضاد نلأكسذج أػهى يٍ انًسرخهص انًائً تاسرخذاو كلا اقشح:الاسرُراج ٔانًُ

انظشٔف انًرؼادنح يقاسَح  ٔخاصح فًرغٍٍش تانشقى انٍٓذسٔخًٍُ ، انذداِ  اػهىاسرقشاسا̋ ٔانرغٍشاخ فً دسخح انسشاسج خلال فرشاخ صيٍُح يخرهفح ، 

 انظشٔف انسايضٍح ٔانقاػذٌح.ت
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