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ABSTRACT 
Recently, considerable attention has been focused on natural 

foods that inhibit, or retard diseases caused by oxidative processes 

because natural food ingredients are safer than synthetic ones. It 

was found that consumption of red beet regularly in daily diet may 

reduce the risk of degenerative diseases and improve public health 

because they contain a high percentage of polyphenols which have 

antioxidant and anti-inflammatory properties.  

Therefore this the importance of studying the effectiveness 

using polyphenols extract from red beet as natural antioxidants for 

increase the antioxidant enzyme activities such as (SOD, CAT and 

GPx) in rats. Twenty four male rats were randomly divided in to 

four groups (control group, frying oil, frying oil was treat with 

tertbutylhydroquinone (TBHQ) and frying oil treat with %5.0 

polyphenols extract from red beet). Rats fed on diets containing 

frying oil used several times (05:oil/055g diet).  

      The result revealed that HPLC analysis of the polyphenols 

extract contained catechol, pyrogallol, catechin and caffiec as major 

compounds present a high proportion in addition to other 

compounds. Significant increase in the level of total lipid, 

cholesterol, triglycerides, LDL-C, HDL-C and a decrease in the 
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level of activity of antioxidant enzymes (SOD&CAT) in group fed 

frying oil (FO) in comparison to with the control. While rats feeding 

frying oil treat with polyphenols extract from red beet recorded 

significant increase in the level of activity of antioxidant enzymes 

(SOD, CAT&GPx) in comparison to the group which fed on the 

frying oil without the extract. Histopathological studies showed a lot 

of changes in the liver of rats.  

 

INTRODUCTION 

Antioxidants nutrients which found in fruits, vegetables, and 

other foods are thought that help in protecting the body from free 

radical that may cause damage in the cells and weakening of the 

immune system (Thompson et al., 9002) 

Ferguson, (9002) reported that polyphenols are a large and a 

diverse class of compounds have antioxidant and anti-inflammatory 

properties.  

Moreno et al., (9002) found that red beet, when consumed 

regularly in our daily diet may reduce the risk of degenerative diseases 

and improve public health because they contain a high percentage of 

flavonoids.   

Anti-oxidant enzymes such as glutathione peroxidase (GPx), 

Catalase (CAT) and superoxide desmutase (SOD) protected from 

harmful molecular cellular changes that occur due to free radicals 

which plays an important role in antioxidant defenses (Minelli et al., 

9020). 

Han et al., (9002) found that, dietary polyphenols exhibit many 

biologically significant functions such as protection against oxidative 

stress and degenerative diseases. Dietary polyphenols may offer an 

indirect protection by activating endogenous defense systems and by 

modulating cellular signaling processes polyphenols increased several 

antioxidant enzymes activities such as CAT, GPx and SOD.  

Therefore this study aimed to study the effectiveness use of 

polyphenols extracts as natural antioxidants from red beet, in order to 

validate the potentials of these vegetables as scavengers of free 

radicals where relations between the activities of antioxidants against 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Minelli%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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free radicals and improving public health by activating anti-oxidant 

enzymes. 
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MATERIALS AND METHODS 

Materials: 

Red beet was purchased from a local supermarket, Cairo, Egypt 

in November 9022. The clean parts were dried at 00º C by oven 

vacuum drying in Agricultural Chemistry Dept., Faculty of 

Agriculture, Minia University according to Yousif, (0202). Then 

ground to fine powder, the extraction was carried out by ethanol for 3 

h at 00°C at 2:1 ratio of powder to ethanol by used magnetic estreria. 

The extract was filter over whatman No.2 and then evaporator to 

dryness under vacuum. 

Frying oil (sunflower217 and soybean917) was used in this 

experiment as low cost material and more available to consumer 

especially in rural areas in Egypt.  Then 0.1 % of polyphenols extract 

from red beet was added to oil. The initial frying temperature was 

heated at 280º ± 9 C. Continued to use frying oil to frying potatos for 

two hours, in the end of the frying experiment the oil was filtered, 

cool and kept in bottles. All oil samples stored in a freezer until used. 

Animals and experimental design: 

Twenty four albino male rats with body weight of 221±1g were 

obtained from Agricultural Faculty, Minia Univ. Egypt and were 

acclaimed for one week prior to experiment during which they were 

fed on slandered laboratory chow and water.  They were housed in 

groups of six each in universal poly propylene cages at room 

temperature (912 9C°). The rats were randomly divided to four groups 

they were fed diets containing frying oil used several times 

(207oil/200g diet) according to Saka et al.,( 9009) for 30 days:- 

Group (2):  control group was fed on balanced diet (CG). 

Group (9):  was fed on balance diet contain 207 frying oil (FO).  

Group (3): was fed on balance diet contain 207 frying oil treated with 

TBHQ (FO+ TBHQ). 

Group (0): was fed on balance diet contain 207 frying oil treated with 

0.17 polyphenols extract from red beet (FO+ red beet). 
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The animals were sacrificed at the end of the biological 

experiment; the blood was collected from the orbital plexus under 

other anesthesia. Blood was allowed to clot and then centrifuged at 

3000 rpm for 21 min and serum kept at 90°C until required. 

Biochemical analysis:- 
The following parameters were determined in serum of rats at the 

end of the experimental period: LDL-C (Wieland & Seidel, 2283), 

HDL-C (Lopez et al., 2222), Cholesterol (Richmond, 2223), Total 

Lipid (Zollner and Kirsch., 2229), Triglycerides (Fassati & Prencipe, 

2289), GOT and GPT (Reitman & Frankel., 2212), SOD (Nishikimi et 

al., 2229), CAT (Aebi, 2280) GPx (Paglia & Valentine, 2222).  

Statistical analysis:- 

Statistical analysis was performed with SPSS computer program 

(SPSS, 0992). Data were analyzed using one way analysis of variance 

(ANOVA). Results are reported as mean values ± SD and difference 

were considered significant at p<2020. 

 

RESULTS AND DISCUSSION 

Chemical composition of phenolic compound: 

Table (0) presents the phenolic compound composition of 

ethanolic extracts of red beet. The results showed that the extract 

contained pyrogallol, protocatechouic, catechin and catechol at 

amount 902009, 00020, 902053and 99033 mg/022g respectively as major 

compounds present a high proportion, in addition to other compounds. 

These result in agreement with Kujala et al., (9000) who reported that 

the red beet root part containing the largest amount of total phenolic. 

Serum constituents: 

Data in Table (9) showed a significant increase (P<0.02) in the 

levels of CHL in all group feeding frying oil in comparison control 

group. These results were in agreement with Hamza and Mahmoud, 

(9002) whom reported that the rats maintained on the HFD showed 

significant high value of serum CHL (222.22 mg/dl) in comparison to 

control (220.90 mg/dl). While it was observed that the group feeding 

FO treated with red beet polyphenols extract tended to have the lowest 
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level of CHL. Non-significant increase in the levels of total lipids in 

all group.  

Table 0: Phenolic compound was determined by High- 

performance liquid chromatography  (HPLC) in red 

beet extract: 
Phenolic compound Concentration(mg/055g) 

Gallic ------ 
Catechol 23.02 

Pyrogallol 3989.2 

Protocatechouic 19.02 

Caffeine 09.20 

Vanaillic 92.22 

Caffiec 2.93 
P-coumaric 20.32 

Chrisin 0.38 

Chlorogenic 02.22 

Syringic 23.90 

Ferulic 33.80 

Salicylic 00.32 

Coumarin ----- 

Catechin 310.22 

Cinnamic 20.20 

P-Benzoic ----- 
 

  # Determined by HPLC according to used standard∕ Official methods (ISO) 2222. 
 

 

The highest levels of total lipid was recorded in group fed diet 

containing frying oil in comparison control group. While, group fed 

diet contain FO treated with polyphenols extract from red beet tended 

to have the lowest level of total lipids in comparison to FO+ TBHQ 

group. Significant increase (P<0.02) in the levels of TG in all groups 

fed diet containing frying oil in comparison to control. These results 

were in agreement with Lu & Lo, (2221) whom stated that the frying 

oil diet resulted in a higher content of TG and cholesterol. Group fed 

diet contain FO treated with red beet polyphenols extract tended to 

have the lowest level of TG in comparison to FO+ TBHQ. 

Accordingly, it can say that the level of TG present in the 
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experimental groups has been decreased with additional polyphenols 

extracts of  red  beet.  

Results of Table (9) showed a significant increase (P<0.02) in 

the levels of LDL-C in all groups fed diet containing frying oil in 

comparison control group. These results coincided with results of  

Hamza & Mahmoud, (9002) whom found that the rats maintained on 

the HFD showed increase significant value LDL-C with HFD 

comparing to control. On the other hand group fed FO+ TBHQ 

recorded significant decrease. The same authors mentioned above 

reported that tertbutylhydroquinone (TBHQ) have strong as 

antioxidant potentials. Treatment frying oil with polyphenols extracts 

observed decreased in the level of LDL-C comparing to another 

groups. 

Table 3: Effect on serum lipid contents, GOT and GPT in rats fed 

frying oil and frying oil treatment with poly phenol 

extracts of (red beet). 

Parameters CG FO 
FO+ TBHQ 

 

FO + red beet 

extract 

Total 

lipids(mg/dl) 
192.08 ± 232.2 232.132 82.02 202.91 ± 229.03 291.93 ± 212.0 

Total cholesterol 

(mg/dl) 
28.22  ± 02.92 229.82 223.32 230.29 ± 20.3 290.32 220.2 

Triglycerides 

(mg/dl) 
222.00 ± 22.02 

 
902.382  92.22 992.02 ± 38.20 992.92 222.000 

HDL-C (mg/dl) 91.31 ± 3.2 10.10 ± 0.8 92.22  ± 3.1 
92.91 222.2 

 

LDL-C (mg/dl) 22.92 ± 20.9 229.90 ± 22.0 228.92 ± 20.2 293.12 ± 20.2 

GOT  (U/ml) 92.22 ± 9.3 92.22 ± 9.0 93.22 21.0 90.33 ± 1.03 

GPT (U/ml) 29.33 ± 2.03 23.33 ± 9.02 22.22 ± 2.3 20.1 ± 2.00 

 HDL-c: High density lipoprotein cholesterol. 

 LDL-c: Low density lipoprotein cholesterol. 

 Each value is the mean of 6 replicates ± SD. 

 

Significant increase showed (P<0.02) in levels of HDL-C in all 

groups fed FO diet comparing to control group Table (9). The highest 

level of HDL-C reached 10.10 mg/dl in groups fed FO without 



 

 

F. El-Tellawy et al. 

-976- 

antioxidant. Polyphenols extract treatments led to significant increase 

in the level of HDL-C. It is clear that increase HDL-C as a protecting 

mechanism against the peroxidative stress induced by the 

consumption of a diet containing the thermally oxidised oil (Garrido et 

al., 9000).  

GOT & GPT were significantly increased (P<0.02) in groups fed 

frying oil comparing to control group of rats. Our results are in basic 

agreement with the results of Darwish, (9020) who found increase in 

GOT/GPT for frying oil groups.While treatment with polyphenols 

extract led to significant decrease in the level of GOT and GPT. It is 

clear that polyphenols extract from red beet that treated frying oil 

included natural antioxidants phenol compound.  

     The present result in Table (3) showed decrease in the level of 

SOD & CAT activity in FO group comparing to control set. That 

decrease of antioxidant enzyme may be due to rapid consumption and 

exhaustion of storage of this enzyme in fighting free radicals in rats ( 

Noeman, et al., 9022). This coincides with data previously observed 

by Quiles et al., (9009) who found that rat intake of fried oil led to 

higher levels of lipid peroxidation and a lower concentration of 

plasma antioxidants. 

Table 2: Effect on SOD, GPx and CAT activity in rats fed frying 

oil and frying oil treatment with polyphenols extract of 

(red beet): 

  Group 
SOD 

U/ml 

GPX 

mU/ml 

CAT 

U/l 

(CG) 20.10 ±  2.22 9.13 ± 0.12 332.32 ± 92.23 

(FO) 2.8 ± 1.29 9.22 ± 0.00 0 902.20 ± 22.00 

 (FO+TBHQ)   90.82 ± 22.83 9.82 ± 0.00 990.31 ± 03.03 

(FO+ red beet) 23.22 ± 8.22 3.92 ± 0.13 930.91 ± 02.03 

 SOD: superoxide desmutase. 

 GPX: glutathione peroxidase. 

 CAT: Catalase. 

 Each value is the mean of 2 replicates ± SD. 

 

      Rats fed FO treated with polyphenols extract showed improvement 

in the SOD & CAT activity comparing to control group, Han et al., 

(9002) who reported that bioactivities of dietary polyphenols 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Noeman%2BSA%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Noeman%2BSA%5bauth%5d
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increased several antioxidant enzymes activities. The highest level of 

SOD activity showed in group fed FO+TBHQ which may be cause 

overload lipid peroxidation (El shall, et al., 9002). Significant 

increase (P<0.01) in the level of GPx activity was found after rats fed 

frying oil comparing to control group. However feeding FO treatment 

with polyphenols extract showed significant increase (P<0.01) in the 

level of GPx activity after rats fed frying oil comparing to control 

group. 

        In the end of experiment it could be concluded that addition 

polyphenols extracted of red beet to frying oil work as natural 

antioxidants phenolic compound play a protective role through 

reducing lipid peroxidation and increasing the activities of antioxidant 

enzymes such CAT, GPx and SOD. 
 

Histopathological studies: 

       Histopathological examination of liver for the different groups 

was compared with each others. Photo (2a) showed the normal liver 

section properties in control group.  Photo (2b) showed the hydropic 

degeneration of hepatocytes and multiple focal areas of hepatic 

necrosis associated with leucocytic cells infiltration lobule, kupffer 

cells activation and portal infiltration with leucocytic in the group fed 

on frying oil. This result are in agreement with results of Darwish, 

(9020) who found that feeding rats with frying oil showed kupffer cell 

and congested central vein. Totani  & Ojiri, (9002) also reported that 

many dark-red patches, necrosis, and bleeding were found in the livers 

of 217 of the experimental rats; these rats had extremely high GOT 

and GPT values. That result are in agreement with previous 

explanation in the current study that FO group has high level of 

GOT&GPT. Slight hydropic degeneration of hepatocytes shows in 

photo (2c) for rats fed frying oil with (TBHQ).   

       Treating the frying oil with polyphenols extract from red beet 

shown in photo (2d) the hydropic degeneration of hepatocytes in the 

liver. It can be concluded that polyphenols compound reduced 

markers of liver damage in rats fed frying oil (FO), It is clear also that 

antioxidants may play a protective role in enzymes activities that are 

important for hepatic protection against oxidative. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Totani%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17898490
http://www.ncbi.nlm.nih.gov/pubmed?term=Ojiri%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17898490
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Photo (0):- A photomicrograph of the liver sections of the control 

rat(a), frying oil diet (b), Frying oil+ TBHQ(c), Frying oil+ 

polyphenole extract from red beet (d) (H&E×555). 
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 اإلنزميات نشاط األمحر على البنجر من البوليفينول املستخلص  أثريت

 .يف الفئران لألكسدةاملضادة 
 

 **براهيماياسر محمود  ***فوزية مرسى الغزالى *فاروق التالوى

 . ***رجاء أحمد صديق **أيمن فتحى خميل 
   .جامعة عين شمس -معهد الدراسات  والبحوث البيئية *

 جامعة عين شمس. –كمية التربية  –قسم التغذية وعموم األطعمة  ** 
 جامعة المنيا.–كمية التربية النوعية  –قسم التغذية وعموم األطعمة  *** 

 

 األمراض تؤخر أو التي تمنع يةاألغذية الطبيع عمى في اآلونة األخيرةكبير  اهتمام انصب

 تمةك أكثةر أمانةا مةةن الطبيعيةةة هةي المكونةات الغذاييةة ألن األكسةدة عمميةات الناجمةة عةن

 يقمةل مةن خطةر فأنةة غةذاينا اليةومي فةي بانتظةام حمةراأل البنجةر يسةتلمك عنةدما .االصةطناعية

 مةادة البولييينةول نسةبة عاليةة مةن ألنه يحتةوي عمةى ويحسن الصحة العامة أمراض الشيخوخة
 وااللتلابات. للا خصايص مضادة لألكسدة  التي

 األحمةرمةن البنجةر البولييينةول  مسةتخمص اسةتخدام فاعميةة أهميةة دراسةة كانةت ولةذلك
سةةوبر اكسةةيد  مثةةل المضةةادة لألكسةةدة اتاإلنزيمةةنشةةاط  زيةةادةلطبيعيةةة  أكسةةدةمضةةادات ك

  . التجارب زوالجموتاثيون بيروكسيد والكتاليز فى فيرانيديسموت
المةذكورة وليةة نلمتعرف عمي مكونات المركبات الييHPLC بجلاز  كيمياييأجرى تحميل 

 ووجةةد أنلةةا تحتةةوى عمةةى مركبةةات مثةةل حمةةض البيروجمميةةك والكةةاتيكول وحمةةض الكافيةةك أنيةةا
 مركبات أخرى.  إلى باإلضافةكمركبات تتواجد بنسبة عالية 

المسةتخدم عةدة  القمةيتحتةوى عمةى زيةت  قةهعميوقد لوحظ انةه عنةد تغذيةة الييةران عمةى 
مسةةةةتوى الةةةةدهون الكميةةةةة   فةةةةي( حةةةةدوث زيةةةةادة معنويةةةةة عميقةةةةهجةةةةرام 011% /01مةةةةرات  

مسةةتوى  فةةيو حةةدوث انخيةةاض  LDL-C  HDL-Cالكولسةةترول  الجميسةةريدات الثالثيةةة   
مقارنة بالمجموعةة الضةابطة. بينمةا عنةد  (SOD&CAT)المضادة لالكسدة  اإلنزيماتنشاط 
حةةدثت زيةةادة  األحمةةرة الييةةران بزيةةت القمةةى المعةةالي بةةالبولييينول المسةةتخمص مةةن البنجةةر تغذيةة

مقارنةة   SOD, GPx &CAT)  لألكسةدةالمضةادة  اإلنزيمةاتمعنويةة فةى مسةتوى نشةاط 
بةةدون  المسةةتخدم عةةدة مةةرات القمةةيتحتةةوى عمةةى زيةةت  عميقةةه تغةةذت عمةةى التةةيبالمجموعةةة 
 كبد الييران. فيثولوجية كثيرا من التغيرات الدراسات اللستوبا وأوضحتمستخمص . 
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