
67 

 

 Journal of Home Economics 

Volume 26, Number (3), 2016 

Journal of Home 
Economics 

http://homeEcon.menofia.edu.eg         ISSN 1110-2578                           

Phyto-extracts applied in beef meatballs ameliorates 
hyperglycemia and its complications in alloxan-induced 

diabetic rats 
 

Ahdab A. Elmaadawy  
Department of Home Economics, Faculty of Specific Education, Zagazig University, 

Zagazig. Egypt 
 

Abstract: Diabetes mellitus is widely distributed all over the world including 

Egypt, and nearly one of each 10 person is diabetic. Oxidative stress, lipid 

toxicity and low- grade inflammation as major causes on diabetic 

complications. Several strategies to improve diabetic complications have 

been proposed, because early treatment and prevention play a pivotal role in 

reducing the population burden of diabetes. Therefore, the present study aims 

to investigate the effectiveness of three methanolic phyto-extracts by-

products (pomegranate peel, red onion skin and eggplant peel) blends in meat 

balls in modulating hyperglycemia using alloxane-induced diabetic rats. 

Treatment of animals with aloxane caused a significant increased (p≤0.05) in 

serum glucose concentration by the ratio 85.59% compared to normal 

controls. Supplementation of the rat diets with meatballs (20%) decreased 

this value which recorded 63.64%. The decreasing rate was elevated with the 

blending of the meatballs with 0.1% w/w by pomegranate peel methanolic 

extract (PPME), red onion skin methanolic extract (ROSME) and eggplant 

peel methanolic extract (EPME) and their mixture which recorded 40.87, 

30.49, 34.83 and 21.64%, respectively. The same behaviour was recorded for 

liver tissue MDA level, the biomarkers of oxidative stress and inflammation 

in liver.  Also, improving in liver and kidney functions in diabetic rats have 

been induced by different rates as the result of supplementation the diet with 

meatballs blending with the tested phyto by-products extracts. All of these 

effects could be attributed to the strong antioxidant activity of these extracts 

as the result of their high phenolics content. These findings provide a basis 

for the use of the selected phyto by-products extracts for the prevention and 

early treatment of T2DM. 

Keywords: pomegranate peel, onion skin, eggplant peel, antioxidant activity, 

total phenolics, malonaldialdehyde, glutathione, liver functions.   
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Introduction 

Diabetes is defined as a state in which homeostasis of carbohydrate 

and lipid metabolism is improperly regulated by insulin. This results 

primarily in elevated fasting and postprandial blood glucose levels. If this 

imbalanced homeostasis does not return to normalcy and continues for a 

protracted period of time, it leads to hyperglycemia that in due course 

turns into a syndrome called diabetes mellitus (WHO, 1999 and Tiwari 

and Madhusudana, 2002).  There are two main categories of this disease. 

Type 1 diabetes mellitus (T1DM) also called insulin-dependent  diabetes 

mellitus (IDDM) and Type 2 (T2DM), the noninsulin- dependent diabetes 

mellitus (NIDDM). IDDM represents  a heterogeneous and polygenic 

disorder, with a number of non-human leukocyte antigen (HLA) loci 

(about 20) contributing to the disease susceptibility (Fabregat et al., 

2015).T2DM is one of the world’s most common chronic diseases as 

changing lifestyles lead to reduced physical activity and increased obesity 

(Wild et al., 2004). Early phenomenon of T2DM is insulin insensitivity, 

which not only has negative metabolic consequences  but also contributes 

subsequent pancreas β-cell exhaustion, resulting in the onset of clinical 

hyperglycemia (Stumvoll et al., 2005). Thus, understanding the regulation 

of the insulin response and identifying the related mechanisms are 

important to early treatment and prevention of T2DM.  

Diabetes mellitus is widely distributed all over the world including 

Egypt, and nearly one of each 10 person is diabetic.  In 2006, according to 

the World Health Organization,  at least 171 million people world wide 

suffer from diabetes (ADA, 2005). The incidence is increasing rapidly 

and it is estimated that by the year 2030, this number will probably 

double (ADA, 2005).Therefore, the human population worldwide appears 

to be in the midst of an epidemic of diabetes. Reports from the World 

Health Organization (WHO) indicate that diabetes mellitus is one of the 

major killers of our time, with people in Southeast Asia and Western 

Pacific as well as Middle East being most at risks (Tiwari and 

Madhusudana, 2002). 

Several strategies to improve diabetic complications have been 

proposed, because early treatment and prevention play a pivotal role in 

reducing the population burden of diabetes. Benefits of pharmaceutical 

factors to treat the disease aggressively early have been recommended, 

but medications may have unwanted side effects. Also, the cost of 

administrating modern antidiabetic drugs is beyond the reach of most 
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people in the low income group and those living in the rural areas (Jevas, 

2011). Thus, the therapeutic approach of several traditional medicinal 

systems is more holistic. The fundamental mechanisms of these medicinal 

systems are still unexplainable using modern tools. The medicinal 

preparations in traditional medicines contain a variety of herbal and non 

herbal ingredients that are thought to act on a variety of targets by various 

modes and mechanisms (Tiwari and Madhusudana , 2002; and Matsui et 

al., 2006 and Elhassaneen et al., 2016).Thus, there has been a growing 

interest in herbal remedies that can be but have been difficult to maintain 

over a long term introduced into the general population with the least side 

effects and the maximal preventive outcome (Matsui et al., 2006). In this 

context, many phytochemicals naturally occurring in plant foods would 

be desirable options. Amongest all of these bioactive compounds 

flavonoids, phenolic compounds, organosulfur compounds and 

anthocyanins are represent the central position. Such compounds has been 

reported to improve diabetic status by decreasing oxidative stress (Dias et 

al., 2005 and Coskun et al., 2005) or by reducing the disturbance of 

hepatic gene expressions (Kobori  et al., 2009). 

Extensively studied sources of such natural compounds are fruits 

and vegetables, seeds, cereals, berries, wine, tea, onion bulbs, olive oil 

and aromatic plants. Attempts are also made to identify and evaluate these 

bioactive compounds in agricultural by-products, ethnic and traditional 

products, herbal teas, cold pressed seed oils, exudates resins, hydrolysis 

products, not evaluate fruits and edible leaves and other raw materials rich 

in antioxidant phenols that have nutritional importance and/or the 

potential for applications in the promotion of health and prevention 

against damages/complications  caused by  many dieseases including 

diabetes mellitus. Amongst of these agricultural by-products, 

pomegranates (Punica granatum L.) peel, red onion (Allium cepa L.) skin 

and eggplant (Solanum melongena) peelare producing in large quantities 

in food-processing plants.  

Pomegranate peel (PP) has been used extensively in the folk 

medicine of many cultures (Longtin, 2003 and Yunfeng et al., 2006). 

Many studies found that PP had the highest antioxidant activity among 

the peel, pulp and seed fractions of 28 kinds of fruits commonly 

consumed in China (Guo et al., 2003).  Also, Singh et al., (2002) reported 

that methanol extract of PP had much higher antioxidant capacity than 

that of seeds. Furthermore, PP extract could effectively protect (after oral 
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administration) against CCl4 induced hepatotoxicity, in which ROS 

damage was intensively involved (Murthy et al., 2002). It seems, 

therefore, that PP may be a rich source of natural antioxidants and worthy 

of further study.  

The major by-products resulting from industrial peeling of onion 

bulbs are brown skin, the outer two fleshy leaves and the top and bottom 

bulbs. The outer dry layers of onion bulbs (Onion skin, OS), which are 

not edible and removed before processing, have been shown to contain a 

wide spectrum of polyphenolic components (Singh et al., 2002). Also, it 

is a source of flavour components and fiber compounds and particularly 

rich in flavonoids including quercetin glycosides (Hertog et al., 1992 and 

Waldron, 2001). Since quercetin from onions and their skins is rapidly 

absorbed and slowly eliminated, it could contribute significantly to 

antioxidant defense (Hollman et al., 1997).  For this reason and others, 

OS extracts used suceesfully in many different technological and 

therapeutic applications. For example, Elhassaneen et al., (2016-a) 

improved the bioactive compounds content and antioxidant properties in 

crackers with the incorporation of OS poweder. Also, OS extracts could 

effectively protect against CCl4 and benzo(a)pyrene induced 

hepatotoxicity  (Elhassaneen et al., 2016-b). 

Eggplant, one of the most widespread vegetable consumed around 

the world. The most widely cultivated varieties are elongated ovoid or 

slender type in a dark purple skin. Eggplant is ranked as one of the top ten 

vegetables in terms of oxygen radical scavenging capacity due to the 

fruit’s phenolic constituents (Cao et al., 1996). Anthocyanins, an 

important group of naturally occurring pigments of red and/or purple 

colored fruits, are the main phenolic compounds in eggplant peel which 

provide a myriad of health benefits. For example, Nanda et al., (2013) 

reported that eggplant extract may lower blood glucose level of DM rats 

near to normal. Also, Esther et al., (2013) reported that the inhibition of 

starch hydrolyzing enzymes and antioxidant activities suggested the 

potential use of eggplants in the dietary management or control of 

postprandial hyperglycemia associated with type- 2 diabetes (T2DM).  

Furthermore, Sepideh et al., (2016) found that eggplant, due to containing 

compounds with antioxidant properties, can reduce free radicals and 

thereby improve memory deficits caused by diabetes. 

All of the previous studies confirmed the use of plants for the 

treatment of common diseases such as diabetes is very common. In line 
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with the WHO expert committee on diabetes which recommends that 

traditional methods of management of diabetes should be further 

investigated. Also considering the economic resource constraints and 

cheapness of these phyto-products, this present study was designed to 

determine the effects of three phyto-extracts and their mixture bended in 

beef meatballs on alloxane-induced diabetic rats. Also, their possible 

mechanisms of action, for possible use in the control of hyperglycaemia 

characteristic of diabetes mellitus will be in the scope of this 

investigation.  

Materials and Methods 

Materials 

Plant parts: Pomegranate and eggplant fruits used for their peels 

preparation from Zagazig local markets, Zagazig City, Egypt. Red onion 

skin (ROS) was obtained with special arrangements from the New Beni 

Suef company for Preservation, dehydration and Industrialization of 

Vegetables, Beni Suef Elgudida City, Nile  East, Beni Suef, Egypt;   

Meat samples: Rose meat samples were obtained from the Egyptian local 

markets, transported to the lab, cutted into small pieces using sharp knife 

and mincing using electrical mixer (Moulinex Egypt, Al-Araby Co., 

Egypt) and used for meatballs processing.  

Experimental animals: Normal male albino rats (140±10g) were 

obtained from Research Institute of Ophthalmology, Medical Analysis 

Department, Giza, Egypt. 

Chemicals: Alloxan, used for induction of diabetes mellitus among rats, 

Folin-Ciocalteu reagent, o-phosphoric acid, serine borate buffer (SBB), 

N-1-(pyrenyl) maleimide (NPM), dithiothreitol (DTT)  and reduced 

glutathione (GSH) were obtained from Sigma Chemical Co., St. Louis, 

Mo. Casein, as main source of protein from Morgan Company for 

Chemicals. Cairo, Egypt and Vitamins and salts mixtures, all organic 

solvents and other chemicals were of analytical grade were purchased 

from El-Ghomhorya Company for Drugs, Chemicals and Medical 

instruments Trading, Cairo, Egypt.  
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Equipments: Throughout this study a SP Thermo Separation Products 

Liquid Chromatography (Thermo Separation products, San Jose, CA, 

USA) was used with a Consta Metvic 4100 pump, a Spectra Series 

AS100, Spectra System UV 1000 UV/Visible Spectrophotometer 

Detector, Spectra System FL 3000 and a PC 1000 system software. The 

columns used (Alltech, Deerfield, IL, USA) were a Spherosorb ODC-2 (5 

µm, 150 x 4.6 mm I.d.) for glutathione fractions.  

Methods 

Preparation of plant parts powder and extracts  

Pomegranate peel (PP), red onion skin (ROS)  and eggplant peel 

(EGP) were washed and then dried in a hot air oven (Horizontal Forced 

Air Drier, Proctor and Schwartz Inc., Philadelphia, PA) at 55 
0
C until 

arriving by the moisture in the final product to about 8%. The dried peels 

were ground into a fine powder in high mixer speed (Moulinex Egypt, Al-

Araby Co., Egypt). The material that passed through an 80 mesh sieve 

was retained for use. Powders of the selected plant parts were used for 

their different types extracts according to the method of Amin et al., 

(2004) with some modifications.  In aqueous extraction, 20 g from dried 

plant +180 ml deionized water  were homogenized and transferred to a 

beaker and stirred at 200 rpm in an orbital shaker (Unimax 1010, 

Heidolph Instruments GmbH & Co. KG, Germany) for 1 h at room 

temperature. The extract was then separated from the residue by filtration 

through Whatman No. 1 filter paper. The remaining residue was re-

extracted twice, and then the two extracts were combined. The residual 

solvent of aqueous extract was removed under reduced pressure at 55°C 

using a rotary evaporator (Laborata 4000; Heidolph Instruments GmbH & 

Co. KG, Germany). In organic solvents extraction, the same previous 

extraction procedure was carried out by using different organic solvent 

separately including 80% (v/v) methanol, 80% (v/v) ethanol and 100% 

hexane as an extraction medium. The yield of the extracts were weighted 

and evaluated to use the high yield one.  

Meatballs manufacture  

Meatballs formulation 

Egyptian-style meatballs were formulated as follow: 80% minced 

beef (~20% fat content), 14.5% potato powder, 5% water and 0.5% salt. 

A set of 5 treatment samples differing only by the plant parts methanol 

extract added were prepared as follow: beef meatballs formula (control 

samples), beef meatballs formula + 0.1 % (w/w) pomegranate peel 
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methanol extract (PPME), beef meatballs + 0.1 % (w/w) red onion skin 

methyl extract (ROSME), beef meatballs + 0.1 % (w/w) eggplant peel 

methyl extract (EPME) and beef meatballs + 0.1 % (w/w) mixture, 

PPME+ ROSME+ EPME by equal parts. Plant parts were used at the 

recommended concentrations as previous mentioned by the studies of 

Elhassaneen et al., (2016).  

Beef meatballs processing 

Beef meatballs were prepared in a pilot plant resembling to 

commercial processing conditions. All ingredients were homogenized in a 

bowl mixer with a spiral dough hook (Moulinex Egypt, ElAraby Co., 

Egypt) during 5 min. For each treatment, the corresponding plant part 

extract was added at the concentrations suggested, and then mixed again 

for 5 min. Meatballs were formed by hand (15 g, 2-3 cm in diameter) and 

then subjected to a two stage cooking process. First, the meatballs were 

flash fried into sunflower oil at 190 
0
C for 30 seconds to seal the surface 

of the ball and produce the characteristic browned look. They were then 

thoroughly cooked in a forced draught oven (Zanussi, Italy) at 250 
0
C 

during 4 min to reach an internal temperature of 72 
0
C in the center of the 

meatball. The temperature was monitored using an Omega digital 

thermometer (Omega Engineering, Inc., Stamford, CT) with a chromel–

alumel (Omega K) thermocouple probe positioned in the geometric center 

of the product samples. When the endpoint temperature was achieved, the 

samples were immediately placed in a chiller (4
0
C) to reach a product 

temperature below 12 
0
C. Three replications of this experiment were 

made. 

Chemical analysis 

Antioxidant activity  

Antioxidant activity of the selected plant parts extracts and 

standards (-tocopherol, BHA, ans BHT; Sigma Chemical Co., St. Louis, 

Mo) was determined according to the -carotene bleaching method 

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

a typical assay, 1mL of  -carotene (Sigma) solution, 0.2 mg/mL in 

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

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

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

then dosed with 0.2 mL of 80% MeOH (as control) or corresponding 

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

room temperature, oxygenated distilled water (50 ml) was added and the 
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mixture was shaken to form a liposome solution. The samples were then 

subjected to thermal autooxidation at 50 
0
C for 2 h. The absorbance of the 

solution at 470 nm was monitored on a spectrophotometer (beckman DU-

50) by taking measurements at 10 min intervals, and the rate of bleaching 

of -carotene was calculated by fitting linear regression to data over time. 

All samples were assayed in triplicate. A 50 g per letter of -tocopherol 

in 80% methanol was used as the control. Antioxidant activity was 

expressed as antioxidant activity (AA) and calculated as percent 

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

[AA=  (R control - R sample) / R control x 100, where R control and Rsample were 

the bleaching rates of beta-carotene in reactant mixture without 

antioxidant and with plant extract, respectively].  

Total phenolics  

Total phenolics of the selected by-products extracts were 

determined by using Folin-Ciocalteu reagent (Singleton and Rossi, 1965). 

A 100 µl of each extract was mixed with 0.75 mL of Folin-Ciocalteu 

reagent (previously diluted 10-fold with distilled water) and allowed to 

stand at 22 
0
C for 5 min; 0.75 ml of sodium bicarbonate (60 g.L

-1
) 

solution was added to the mixture after 90 min at 22 
0
C, absorbance was 

measured at 725 nm. Results are expressed as gallic acid and equivalents 

(GAE). 

Biological experimental 

Animals 

Animals used in this study, adult male albino rats (130-150 g per 

each) were obtained from Helwan Station, Ministry of Health and 

Population, Helwan, Cairo, Egypt.  

Basal Diet 

The basic diet prepared according to the following formula as 

mentioned by (AIN, 1993) as follow: protein (10%), corn oil (10%), 

vitamin mixture (1%), mineral mixture (4%), choline chloride (0.2%), 

methionine (0.3%), cellulose (5%), and the remained is corn starch 

(69.5%). The used vitamin mixture component was that recommended by 

(Campbell, 1963) while the salt mixture used was formulated according to 

(Hegsted, 1941). 

Experimental design 

All biological experiments performed complied with the rulings of 

the Institute of Laboratory Animal Resources, Commission on life 

Sciences, National Research Council (NRC, 1996). Rats (n=42 rats), were 
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housed individually in wire cages in a room maintained at 25 ± 2 
0
C and 

kept under normal healthy conditions. All rats were fed on basal diet for 

one-week before starting the experiment for acclimatization. After one 

week period, the rats were divided into two main groups, the first group 

(Group 1, 6 rats) still fed on basal diet and the other main group (36 rats) 

was injected subcutaneous by alloxan monohydrate to induce diabetic rats 

then classified into sex sub groups as follow:  

 Group (2): Fed on standard diet only as a positive control (rats with 

diabetes). 

 Group (3): Fed on standard diet containing 20% meatballs without 

plant parts extracts. 

 Group (4): Fed on standard diet containing 20% beef meatballs 

formula with 0.1 % (w/w) PPME.  

 Group (5): Fed on standard diet containing 20% meatballs with 0.1 % 

(w/w) ROSME.  

 Group (6): Fed on standard diet containing 20% meatballs with 0.1 % 

(w/w) EPME.  

 Group (7): Fed on standard diet containing 20% meatballs with 0.1 % 

(w/w) mixture, PPME+ ROSME+ EPME by equal parts. 

Induction of diabetes 

Diabetes was induced in sixty three normal healthy rats by injection 

into operationally with freshly prepared alloxan monohydrate in saline at 

a dose level of 150 mg/ kg body weight (Lazarow and Palay, 1954). 

Immediately after injection animals were received 5% glucose solution 

over night to overcome drug induced hypoglycemia (Wohaieb and Godin, 

1987and Kakkar et al.,1998). After five days blood glucose was analyzed 

by a drop of blood was obtained from tail vein and subjected to a strip of 

haemogluco test.  All rats with fasting blood sugar > 126 mg/dl were 

considered to be diabetics and included in the experiment.  

Blood sampling 

At the end of experiment period, 28 days, blood samples were 

collected after 12 hours fasting using the abdominal aorta and rats were 

scarified under ether anesthetized. Blood samples were received into glass 

centrifuge tubes, containing oxalate solution (1.34 %) as anticoagulant. 

After centrifugation at 3000 rpm for 10 min., plasma was with drown and 

used for the analysis of blood lipid parameters and vitamins. The 

erythrocyte residue was washed with three successive portions of sodium 

chloride solution (0.9 %) and then haemolysed with deionised water for 
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30 min. Haemolysate was then centrifuged at 30,000 rpm for 30 min. and 

the supernatant fractions was transferred to a clean test tube and analyzed 

of antioxidant enzymes (Stroev and Makarova, 1989). Liver organ was 

removed and used for GSH and MDA determination. 

Hematological analysis 

Different tested parameters in serum were determination using 

specific methods as follow: glutamic oxaloacetic transaminas 

(AST/GOT), glutamic pyruvic transaminas (ALT/GPT), urea and 

creatinine concentration according to Yound, (1975), Tietz, (1976), 

Fawcett and Soctt, (1960) and Bartles et al., (1972), respectively. 

Enzymatic determination of plasma glucose was carried out 

colorimetrically according to Yound, (1975) and Tietz, (1976).                                    

Glutathione (GSH) determination in liver tissue 

GSH was determined by HPLC according to the method of Burhan 

et al., (2008). Tissue liver samples, ranging from 0.3 to 0.5 g, were 

minced and homogenized in 1 mL serine borate buffer (SBB) (pH = 7.2). 

The buffer used contains L-serine and borate, which can inhibit γ-

glutamyl transpeptidase (GGT), exists in liver and may hydrolyze GSH. 

SBB is therefore always used during homogenization of tissue samples to 

prevent loss of GSH. The homogenate was centrifuged for 5 min at 

5000g. For GSH analysis, 20μL of supernatant and 230μL of SBB were 

added to 750μL of 1 mM N-1-(pyrenyl) maleimide (NPM) solution and 

incubated at room temperature for 5 min. A 10μLaliquot of 2M HCl was 

used to stop the reaction. Derivatized tissue samples were filtered through 

0.45μm nylon filters andinjected directly onto the HPLC system. When 

GSSG or total GSH was assayed, 20μL of supernatant and 105μL of SBB 

(pH = 8.3) were added to 125μL of dithiothreitol (DTT) (2 mM) and 

incubated at room temperature for 30 min. The mixture was then 

derivatized with N-nitrophenol which were taken overnight at 4 
0
C in the 

presence of 0.2 ml of 1% 1-fluoro-2,4-dinitrobenzene and injected onto 

the HPLC system. 

Malonaldialdehyde content (MDA) 

Lipid peroxide levels measured as malondialdehyde in liver were 

determined by as thiobarbituric acid reactive substances (TBARS) as 

described by Stroev and Makarova, (1989). Half milliliter of homogenate 

were added to 1.0 ml of thiobarbituric acid reagent, consisting of 15% 

TCA, 0.375% thiobarbituric acid (TBA) and 0.01% butylated 

hydroxytoluene in 0.25 N HCl. Twenty-five microliters of 0.1 M 
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FeSO4.7H2O was added and the mixture was heated for 20 min in boiling 

water. The samples were centrifuged at 1000 rpm for 10 min and the 

absorbance was read at 535 nm using Labo-med. Inc., spectrophotometer 

against a reagent blank. The absorbance of the samples was compared to a 

standard curve of known concentrations of malonaldialdehyde. 

Statistical Analysis 

All measurements were done in triplicate and recorded as mean±SD. 

Statistical analysis was performed with the Student t-test and MINITAB 

12 computer program (Minitab Inc., State College, PA). 
 

Results and Discussion 

Extractive value of selected plant parts using different organic 

solvents 

The extractive values in different organic solvents are based on the 

quantity, which are soluble in them. It makes a valuable test to check the 

quality of drug/additive/food supplement etc and any variation in the 

chemical constituents may cause a change in the extractive values. Thus, 

it helps in the determination of the adulteration and is an index of the 

purity of the material. The extractive value of selected plant parts 

therefore, were determined by successive extraction in different solvents 

using a Soxhlet's apparatus. The results are shown in Table (1). The 

extractive value for selected plant parts in water and hexane was low 

(2.31-3.42%) while relatively high in methanol and ethanol 2.65-7.91%). 

Similar data was recorded by Saleh (2016) for other plant parts including 

orange peel, sweet violet blossoms and marjoram leaves. All of those data 

confirmed that selected plant parts components were found in both 

lipohylic and hydrophilic phases i.e. accordance with the known rule "like 

dissolve like". The variation in the extractive values may be possible due 

to the presence of specific compound according to the solubility, soil 

condition, atmospheric condition and water content of the sample (Saleh, 

2016). All of these data indicated that the methanol extracts of the 

selected plant parts were recommended for the further studies from the 

practical and economical point of view. 
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Table 1. Extractive value of selected phyto by-products using water and 

different organic solvents  

Phyto by-products 
Mean extract, yield (%) ±SD  

Water Methanol Ethanol Hexane 

Pomegranate peel (PP) 2.19±0.75 4.02± 0.99   2.65± 0.64   2.31±0.69 

Red onion skin (ROS) 3.01±1.33 7.91±1.76 5.88±2.07 3.42±1.10 

Eggplant peel (EP) 2.52±0.98 5.66±0.88 3.71±1.13 2.48±0.60 

Each value represents mean ±SD. 

 

Antioxidant activity and total phenolics of selected plant parts 

methanolic extracts Antioxidant activities  
The antioxidant activities and total phenolics of four selected plant 

parts methanolic extracts are shown in Table (2) and Figures (1-2). From 

such data it could be noticed that the selected plant parts methanolic 

extracts showed considerable differences in antioxidant activity (AA= 

72.11±3.03 to 91.55±4.21%). Red onion skin methanolic extract 

(ROSME) and Eggplant peel methanolic extract (EPME) howed strong 

activity because of its high phenolics content (198.44 ± 14.51 and 61.89 

±13.32 mg GAE. g
-1

, respectively) while Pomegranate peel methanolic 

extract (PPME) showed relatively low content in both antioxidant activity 

and the total phenolics (72.11 ±3.03% and 31.63±7.45 mg GAE. g
-1

, 

respectively).  

 

Table 2. Antioxidant activity and total phenolics of selected phyto by-

products methanolic extracts   

Selected plant parts  
Antioxidant activity 

AA (%) 

Total phenolics  
(mg GAE. g

-1
 extract) 

Pomegranate peel methanolic 

extract (PPME) 
72.11 ± 3.03 31.63± 7.45 

Red onion skin methanolic 

extract (ROSME) 
91.55 ± 4.21 198.44± 14.51 

Eggplant peel methanolic 

extract (EPME) 
76.19 ± 4.65 61.89± 13.32 

α-tocopherol, 50 mg/L 98.99 ± 2.11 -------- 

Each value represents mean ±SD. 
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Regarding the selected extracts stability, the decrease in absorbance 

of β-carotene in the presence of different selected plant parts methanolic 

extracts (and well-known antioxidants used as standards) with the 

oxidation of β-carotene and linoleic acid is shown in Figure (3). Such data 

indicated that ROSME extract recorded the lowest decreasing followed by 

EPME and PPME extracts, respectively. The values of ROSME extract 

absorbance's through 120 min are coming well i.e. closing the line of 50 

mg.L
-1

 of α-tocopherol followed by the EPME and PPME extracts. These 

data proved the very high stability of the ROSME extrat ard relatively 

high stability of the rest tested plant parts extracts i.e. EPME and PPME 

when comparing with that more common standard α-tocopherol.  The 

present data are similar to that obtained by many authors (Velioglu et al., 

1998; Elassaneen et al., 2016; Saleh, 2016 and Sayed Ahmed, 2016) who 

found that several food by-products/plant parts extracts including onion 

skin and eggplant powders recorded highly antioxidant activity and 

phenolics content as well as exhibited high antioxidant stability when 

comparing with the α-tocopherol as the standard antioxidant.  

On the other side, data in Figure (4) indicated that when all selected 

plant parts methanolic extracts were included in the statistical analysis, 

there was a positive and highly significant (p≤ 0.05) relationship between 

total phenolics and antioxidant activity. The highest value was recorded 

for ROSME (r
2
= 0.926, p≤ 0.05) followed by EPME (r

2
= 0.918, p< 0.05)  

 

 
Figure 1. Antioxidant activity of selected phyto by-products methanolic extracts. PPME, 

pomegranate peel methanolic extract; ROSME, red onion skin methanolic extract; and 

EPME, eggplant peel methanolic extract. 
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Figure 2. Total phenolics of selected phyto by-products methanolic extracts. PPME, 

pomegranate peel methanolic extract; ROSME, red onion skin methanolic extract; and 

EPME, eggplant peel methanolic extract. 

and PPMER (r
2
= 0.831, p< 0.05), respectively. These relationships 

indicated that phenolic compounds probably play a major role in the 

antioxidant activity of the selected plant parts methanolic extracts and the 

rest/some roles were depended on the occurrence of other bioactive 

compounds beside the phenolics such vitamins (ascorbic acid and 

tocopherols), sterols, pigments and minerals (Mashal, 2016 and Sayed 

Ahmed, 2016). Data of the present study with the others proved the 

importance of using all selected plant parts methanolic extracts as natural 

antioxidants in different therapeutic applications.  

 

 
Figure 3.  Activity of selected phyto by-products methanolic extracts  assayed by the -

carotene bleaching method (–tocopherol at 50 mg/L concentration was used as a 

reference). PPME, pomegranate peel methanolic extract; ROSME, red onion skin 

methanolic extract; and EPME, eggplant peel methanolic extract. 
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PPME 

 

Figure 4. Relationship between total phenolic content and antioxidant activity 

(AA) of selected plant parts methanolic extracts. PPME, pomegranate peel 

methanolic extract; ROSME, red onion skin methanolic extract; and EPME, 

eggplant peel methanolic extract. 



 

 

 

Journal of Home Economics, Volume 26, Number (3), 2016 

 

82 

The effect of phyto by-products methanolic extracts applied in beef 

meatballs on serum glucose of diabetic rats 

Data in Table (3) were shown the serum glucose concentration of 

alloxane-induced diabetic rats consumed the phyto by-products 

methanolic extracts applied in beef meatballs. From such data it could be 

noticed that treatment of animals with alloxan caused a significant 

increased (p≤0.05) in serum glucose concentration by the ratio 85.59% 

compared to normal controls. Supplementation of the rat diets with 

meatballs (20%) decreased this value which recorded 63.64%. The 

decreasing rate was elevated with the blending of the meatballs with 0.1% 

w/w by PPME, ROSME, EPME and their mixture which recorded 40.87, 

30.49, 34.83 and 21.64%, respectively. The mixture treatment gave 

maximum hypoglycemic yield when compared with the tested phyto by-

products extracts separated. It could be mean that a combination of 

different phyto by-products extracts may be more efficient for reducing 

the serum glucose level because the interactive effects occurred by 

different catagories of bioactive compounds of phyto by-products extracts 

used.  

 

Table 3. The effect of phyto by-products methanolic extracts applied in 

beef meatballs on serum glucose concentration (mg/dL) of diabetic rats
*
 

Value 
Control 

(ve-) 

Std diet 

Control 

(ve+) 

Diabetic 

Control  

(ve+) 

20% 

meatballs 

Meatballs + Phyto by-product methanolic 

extracts (0.1%, w/w) 

PPME ROSME EPME Mix 

Mean 98.55 182.90 161.27 138.83 128.60 132.88 119.88 

SD 8.43 13.56 14.92 4.76 5.98 13.82 5.93 

% of 

Change 0.00 85.59 63.64 40.87 30.49 34.83 21.64 
*
PPME, pomegranate peel methanolic extract; ROSME, red onion skin methanolic 

extract; EPME, eggplant peel methanolic extract and Mix, mixture of PPME+ ROSME+ 

EPME + MPP by equal parts.
 

Means in the same row with different litters are 

significantly different at p < 0.05.
 

In this direction, several researches have been done on the effect of 

onion consumption on diabetic conditions. The organosulfur compounds 

S-methylcysteine sulfoxide (SMCS) and S-allylcysteine sulfoxide 

(SACS) were linked to significant amelioration of weight loss, 

hyperglycemia, low liver protein and glycogen, and other characteristics 

of diabetes mellitus in rats (reviewed in Sheela et al., 1995). They found 
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that the use of SMCS and SACS (200 mg.kg
-1

.day
-1

) gave results 

comparable to treatment with insulin or glibenclamide but without the 

negative side effect of cholesterol synthesis stimulation. Similarly, Baba 

Suresh and Srinivasan (1997) found that a 3% onion powder diet also 

reduced hyperglycemia, circulating lipid peroxides, and blood cholesterol 

(LDL-VLDL exclusively). In vivo analysis of the effects of quercetin on 

human diabetic lymphocytes showed a significant increase in the 

protection against DNA damage from hydrogen peroxide at the tissue 

level. Antioxidant activity was shown, but non-diabetic controls were not 

used and symptom relief was not mentioned. Jung et al., (2011) reported 

that onion peel extract (OPE) might improve glucose response and insulin 

resistance associated with type 2 diabetes by alleviating metabolic 

dysregulation of free fatty acids, suppressing oxidative stress, up-

regulating glucose uptake at peripheral tissues, and/or down-regulating 

inflammatory gene expression in liver. Moreover, in most cases, OPE 

showed greater potency than pure quercetin equivalent. These findings 

provide a basis for the use of onion peel to improve insulin insensitivity in 

type 2 diabetes. OPE might improve glucose response and insulin 

resistance associated with type 2 diabetic mellitus (T2DM) by alleviating 

metabolic dysregulation of free fatty acids, suppressing oxidative stress, 

up-regulating glucose uptake at peripheral tissues, and/or down-regulating 

inflammatory gene expression in liver. Moreover, in most cases, OPE 

showed greater potency than pure quercetin equivalent. These findings 

provide a basis for the use of onion peel to improve insulin insensitivity in 

type 2 diabetes. 

Also, PPME and PGPP display potent hypoglycemic action in 

alloxane-induced diabetic rats. Such activity may be related to diverse 

phenolic compounds present in pomegranate and potato peel including 

punicalagin isomers, ellagic acid derivatives and anthocyanins 

(delphinidin, cyanidin and pelargonidin 3-glucosides and 3,5-

diglucosides) chlorogenic, gallic, protocatechuic and caffeic acids 

(Onyeneho and Hettiarachchy, 1993 and Rodriguez et al., 1994).  These 

compounds are known for their properties in scavenging free radicals, 

inhibiting lipid oxidation in vitro  and improve glucose response and 

insulin resistance associated with type 2 diabetes (Noda et al., 2002 and 

Jung et al., 2011). 
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The effect of phyto by-products methanolic extracts applied in beef 

meatballs on malondialdehyde (MDA) concentration in liver tissue of 

alloxan-induced diabetic rats 

 Data in Table (4) were shown the malondialdehyde (MDA) 

concentration a vital assay for the oxidative stress status, in liver tissue of 

alloxan-induced diabetic rats consumed the phyto by-products methanolic 

extracts applied in beef meatballs. From such data it could be noticed that 

treatment of animals with aloxan caused a significant increased (p≤0.05) 

MDA concentration in liver tissue (46.49%) compared to normal controls. 

Supplementation of the rat diets with meatballs (20%) decreased this 

valus which recorded 26.61%. Compared with diabetic control, MDA 

formation was suppressed by supplementation of the meatballs with 0.1% 

w/w/ by PPME, ROSME, EPME and their mixture which recorded 17.54, 

14.33, 15.50 and 8.19 %, respectively. The highest suppression was 

recorded with the mixture treatment. It could be mean that a combination 

of different plant parts may be more efficient for reducing liver tissue 

MDA level, the biomarkers of oxidative stress and inflammation in liver,  

because the interactive effects occurred by different categories of 

bioactive compounds of plant parts used.  

 

Table 4. The effect of phyto by-products methanolic extracts applied in 

beef meatballs on malonaldialdehyde concentration (MDA, nmol/mg 

tissue protein )  in  liver tissue of diabetic rats
*
 

Value 
Control 

(ve-) 

Std diet 

Control 

(ve+) 

Diabetic 

Control  

(ve+) 

20% 

meatballs 

Meatballs + Phyto by-product methanolic 

extracts (0.1%, w/w) 

PPME ROSME EPME Mix 

Mean 3.42 5.01 4.33 4.02 3.91 3.95 3.70 

SD 0.54 0.94 0.68 1.04 0.74 0.73 1.17 

% of 

Change 0.00 46.49 26.61 17.54 14.33 15.50 8.19 
*
PPME, pomegranate peel methanolic extract; ROSME, red onion skin methanolic 

extract; EPME, eggplant peel methanolic extract and Mix, mixture of PPME+ ROSME+ 

EPME + MPP by equal parts.
 

Means in the same row with different litters are 

significantly different at p < 0.05.
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Such data are in accordance with that observed by Jung et al., 

(2011) who reported that oxidative stress and metabolic dysregulation of 

FFAs in diabetic condition were alleviated by onion peel extract (OPE) 

administration. Also,  hepatic oxidant stress was reduced by 1% OPE, as 

assessed by increasing superoxide dismutase activity and blocking MDA 

formation. Moreover, hepatic expressions of TNF-a and IL-6 were 

suppressed by either 1% OPE or quercetin. Furtehrmore, Coskun et al., 

(2005) reported that quercetin, domainant flavonoid in the selected phyto 

by-products extracts, had anti-oxidative and anti-inflammatory activities. 

Therefore, the present data proposed that the selected phyto by-products 

lead to improve insulin sensitivity, at least in part, through enhancing 

lipid metabolism, reducing oxidative stress in diabetic rats.  
 

The effect of phyto by-products methanolic extracts applied in beef 

meatballs on reduced glutathione (GSH) concentration in liver tissue 

of alloxan-induced diabetic rats 
 

Data in Table (5) were shown the reduced glutathion (GSH) 

concentration in liver tissue of alloxan-induced diabetic rats consumed the 

tested phyt by-product extracts applied in beef meatballs. From such data 

it could be noticed that treatment of animals with aloxan caused a 

significant decreased (p≤0.05) in liver GSH content (20.17%) compared 

to normal controls. Compared to the diabetic control, biological 

antioxidant activity enhancement of beef meatballs supplemented with 

0.1% phyto by-products methanolic extracts was demonstrated by 

significant (p≤0.05) increasing of GSH content in liver. The rate of 

increasing was elevated to 17,52, 13.48, 9.66, 12.00 and 8.81 % for meatballs 

supplemented with PPME, ROSME, EPME and their mixture , 

respectively. So, the increasing in liver GSH content was depending on 

the type of the phyto by-products extracts applied in beef meatballs. The 

highest biological antioxidant activity enhancement was recorded for 

applying the mixture of the selected plant parts extracts followed by 

ROSE, EPME and PPME, respectively.   

GSH is an important biological antioxidant. It is normally play the 

role of an intracellular radical scavenger and is the substrate of many 

xenobiotic elimination reactions. A marked decreased level of GSH is 

reported in the plasma of diabetic patients (Seghrouchni et al., 2002). 

GSH systems may have the ability to manage oxidative  
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Table 5. The effect of phyto by-products methanolic extracts applied in 

beef meatballs on reduced glutathione concentration (GSH, µmol / mg 

tissue protein)  in  liver tissue of diabetic rats
*
 

Value 
Control 

(ve-) 

Std diet 

Control 

(ve+) 

Diabetic 

Control  

(ve+) 

20% 

meatballs 

Meatballs + Phyto by-product methanolic 

extracts (0.1%, w/w) 

PPME ROSME EPME Mix 

Mean 9.42 7.52 7.77 8.15 8.51 8.29 8.59 

SD 1.13 0.87 2.32 1.24 0.76 1.43 0.87 

% of 

Change 0.00 -20.17 -17.52 -13.48 -9.66 -12.00 -8.81 
*
PPME, pomegranate peel methanolic extract; ROSME, red onion skin methanolic 

extract; EPME, eggplant peel methanolic extract and Mix, mixture of PPME+ ROSME+ 

EPME + MPP by equal parts.
 

Means in the same row with different litters are 

significantly different at p < 0.05.
 

stress with adaptational changes in enzymes regulating GSH metabolism 

i.e link between hyperglycemia and GSH depletion. It could be 

interpreted by Lee et al.,  (1995) who reported that, in hyperglycemia 

conditions, glucose is preferentially used in polyol pathway that 

consumes NADPH necessary for GSH regeneration by the GSH-

reductase enzyme. Hyperglycemia is therefore indirectly the cause of 

GSH depletion. In the present study, it was reported that feeding the 

diabetics rats with beef meatballs supplemented with phyto by-products 

methanolic extracts significantly removed some of the metabolic 

disorders induced by T2DM in liver cells through increasing the GSH 

synthesis. Many studies reported the potent antioxidant capacity of those 

plant parts extracts (PPME, ROSME and EPME) in both in vitro and in 

vivo studies (Saleh, 2016). Such effect leads to increase GSH and 

stimulate its related antioxidant enzymes activity i.e. GSH-peroxidase and 

GSH-reductase (Fayez, 2016). The present data are confirmed by the 

correlation analysis showed in Figure (5) which indicated that GSH 

depletion in liver cells  is negatively correlated (r
2
=814, p≤0.05) with the 

increasing  MDA concentration as the feeding of some selected phyto by-

products applied in beef meatballs.  
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Figure 5. Correlation between MDA content and GSH detected in diabetic rats 

feeding selected phyto by-products applied in beef meatballs. 
 

The effect of phyto by-products methanolic extracts applied in beef 

meatballs on liver functions of alloxan-induced diabetic rats 
 

Liver function enzymes activities (aspartate aminotransferase, AST 

and alanine aminotransferase, ALT) in serum of alloxan-induced diabetic 

rats consumed the selected phyto by-product extracts were shown in 

Table (6). From such data it could be noticed that treatment of rats with 

aloxane caused a significant increased (p≤0.05) in AST and ALT (17.27 

and 14.43%) compared to normal control group. Supplementation of the 

rat diets with meatballs (20%) decreased the rise of serum AST and ALT 

compared to the diabetic group by the ratio of 11.69 and 11.74%, 

respectively. The rate of decreasing was elevated with the 

supplementation of the meatballs with 0.1% w/w/ by PPME, ROSME, 

EPME and their mixture which recorded 6.07, 2.98, 4.10 and 2.30; and 

6.49, 3.87, 4.94 and 2.05% for AST and ALT, respectively. The rate of 

suppression was increased with the the mixture treatment gave maximum 

reduction yield of liver functions enzymes activities when compared with 

the phyto by-products extracts separated. It could be mean that a 

combination of different plant parts may be more efficient for reducing  

serum level of AST and ALT, the biomarkers of liver functions stress,  

because the interactive effects occurred by different catagories of 

bioactive compounds of plant parts used.  
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Table 6. The effect of phyto by-products methanolic extracts applied in 

beef meatballs on liver functions (AST and ALT activities) activities of 

diabetic rats
*
 

Value 
Control 

(ve-) 

Std diet 

Control 

(ve+) 

Diabetic 

Control  

(ve+) 

20% 

meatballs 

Meatballs + Phyto by-product methanolic 

extracts (0.1%, w/w) 

PPME ROSME EPME Mix 
 

       

Serum aspartate aminotransferase (AST, IU/L) 

 
       

Mean 46.6 54.65 52.05 49.72 47.99 48.51 47.67 

SD 4.21 5.88 11.21 6.09 4.87 4.25 5.57 

% of 

Change 0.00 17.27 11.69 6.70 2.98 4.10 2.30 
 

       

Serum alanine aminotransferase (ALT, IU/L) 

 
       

Mean 29.74 34.03 33.23 31.67 30.89 31.21 30.35 

SD 2.98 1.04 6.32 1.54 6.21 5.33 2.77 

% of 

Change 0.00 14.43 11.74 6.49 3.87 4.94 2.05 

*
PPME, pomegranate peel methanolic extract; ROSME, red onion skin methanolic 

extract; EPME, eggplant peel methanolic extract and Mix, mixture of PPME+ ROSME+ 

EPME + MPP by equal parts.
 

Means in the same row with different litters are 

significantly different at p < 0.05.
 

The effect of plant parts extracts on decreasing the serum liver 

function enzymes activity have been reported by many studies (El-

Nashar, 2007; Elhassaneen et al., 2013 and Sayed Ahmed, 2016). Such 

effects could be attributed to their high level content of phytochemicals. 

Our present data with the others reported that PPME, ROSME and EPME 

are a rich source of different classes of  phytochemicals such flavonols, 

phenolic acids, anthocyanins, alkaloids, carotenoids, phytosterols and 

organosulfur compounds (Onyeneho and Hettiarachchy, 1993; Rodriguez 

et al., 1994;  Velioglu et al., 1998; Singh et al., 2002; Beattic et al., 2005 

and Mohamed, 2012). In general, aminotransferases are normally 

intracellular enzymes. Thus, the presence of elevated levels of 

aminotransferase in the plasma indicates damage to cells rich in these 
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enzymes. For example, physical trauma or a disease process can cause 

cell lysis, resulting release of intracellular enzymes into the blood. Two 

amino transferases were found in plasma are of particular diagnostic value 

AST and ALT. AST enzyme is one of the enzymes tested in the cardiac 

enzyme series. This enzyme is found in very high concentration within 

the heart muscles, skeletal muscle cells, and to a leaser degree in the 

kidney and panaceas. ALT is found predominately in the liver leaser 

quantities are found in the kidneys, heart and skeletal muscles (Pagana 

and pagana, 1997).  

 

The effect of phyto by-products methanolic extracts applied in beef 

meatballs on kidney functions of alloxan-induced diabetic rats 
 

Data in Table (7) illustrated the kidney functions (urea and 

creatinine concentrations) in serum of alloxane-induced diabetic rats 

consumed the phyto by-product extracts. From such data it could be 

noticed that treatment of animals with alloxan caused a significant 

increased (p≤0.05) in serum urea concentration (13.57 and 12.00%) 

compared to normal control group. Supplementation of the rat diets with 

meatballs (20%) decreased the rise of serum urea and creatinine and 

recorded  10.66 and 10.00%, respectively. Compared with diabetic 

control, urea and creatinine were suppressed by supplementation of the 

meatballs with 0.1% w/w  by PPME, ROSME, EPME and their mixture 

which recorded 2.88, 3.98, 2.08 and 3.17; and 6.00, 4.00, 6.00 and 2.00% 

for urea and creatinine concentrations, respectively. The rate of 

suppression was increased with the the mixture treatment gave maximum 

reduction yield of kidney functions enzymes activities when compared 

with the phyto by-products separated. It could be mean that a combination 

of different plant parts may be more efficient for reducing  serum level of 

urea and creatine, the biomarkers of kidney functions stress,  because the 

interactive effects occurred by different categories of bioactive 

compounds of plant parts used.  

The effect of plant parts extracts on decreasing the serum kidney 

function parameters have been reported by many studies (Rodriguez et 

al., 1994; El-Nashar, 2007; Mohamed, 2012; Elhassaneen et al., 2013; 

Elhassaneen et al., 2016 and Sayed Ahmed, 2016). Such as reviewed in  
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Table 7. The effect of phyto by-products methanolic extracts applied in 

beef meatballs on kidney functions (serum urea and creatinine 

concentrations) of diabetic rats
*
 

Value 
Control 

(ve-) 

Std diet 

Control 

(ve+) 

Diabetic 

Control  

(ve+) 

20%    

meatballs 

Meatballs + Phyto by-product methanolic 

extracts (0.1%, w/w) 

PPME ROSME EPME Mix 

        

Urea concentration (mg/dL) 
        

Mean 49.89 56.66 55.21 53.46 52.53 53.07 52.12 

SD 4.32 6.29 4.55 2.88 3.98 2.08 3.17 

% of 

Change 0.00 13.57 10.66 7.16 5.29 6.37 4.47 
        

Creatinine concentration (g/dL) 
        

Mean 0.50 0.56 0.55 0.53 0.52 0.53 0.51 

SD 0.03 0.05 0.02 0.03 0.11 0.12 0.04 

% of 

Change 0.00 12.00 10.00 6.00 4.00 6.00 2.00 
*
PPME, pomegranate peel methanolic extract; ROSME, red onion skin methanolic 

extract; EPME, eggplant peel methanolic extract and Mix, mixture of PPME+ ROSME+ 

EPME + MPP by equal parts.
 

Means in the same row with different litters are 

significantly different at p < 0.05.
 

these studies the decreasing in serum uric acid and creatinine as the result 

of feeding phyto by-products including PPME, ROSME, EPME could be 

attributed to  their higher content of phytochemicals such flavonols, 

phenolic acids, anthocyanins, alkaloids, carotenoids, phytosterols and 

organosulfur compounds. The possible mode of action of kidney serum 

parameters-lowering level of the phyto by-product extracts could be 

explained by one or more of the following process. Polyphenols found in 

such plant parts improved the kidney weight and serum levels of urea 

nitrogen, creatinine and creatinine clearance as well as increased the 

activity of superoxide dismutase in the kidney (reviewed in El-Nashar, 

2007). While, many authors such Badary et al., (2005) and Mohamed et 

al., (2005) found that flavanone produced significant protection of renal 

function by significant reduction in serum urea and creatinine 

concentrations, decreased polyuria and reduction in body weight loss, 

marked reduction in urinary fractional sodium excretion as well as 

protected kidney tissues. Finally, Van Hoorn et al., (2006) noticed that 

flavonoids lowered plasma creatinine and urea concentration, both 

indicating a better postoperative kidney functions. 
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In conclusion, the present study has demonstrated the potency of 

PPME, ROSME, EPME and their mixture to ameliorate hyperglycemia 

and its complications in diabetic rats. The complications include elevated 

the GSH and decreased the MDA (suppressed oxidative stress) in liver 

cells and improve the liver and kidney functions. All of these effects 

could be attributed to their strong antioxidant activity as the result of high 

phenolics content. These findings provide a basis for the use of phyto by-

products extracts for the prevention and early treatment of T2DM. 
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إضبفة الوستخلصبت النببتية الي كرات اللحن البقرى لوعبلجة إرتفبع سكر الدم 

في الفئراى الوصببة ببلسكرى الوستحث ببلألوكسبى وهضبعفبتو   

 
أىداة عبده الوعداوى

 

 قسٌ الاقزصبد اىَْضىٚ، مييخ اىزشثيخ اىْ٘عيخ، عبٍعخ اىضقبصيق، اىضقبصيق ، ٍصش 

 

: العربي الولخص  

ىسنشٙ فٚ شزٚ أّحبء اىعبىٌ ثَب فٚ رىل ٍصش، حيش رسغو الإحصبءاد أُ يْزشش ٍشض ا 

ٗرشنو خط٘سح ٕزا اىَشض فٚ  ْٕبك فشد ٍِ ثيِ مو عششح أشخبص ٍصبة ثٖزا اىَشض. 

ىيل  اىَعبعفبد اىعذيذح اىزٚ يحذصٖب ٍْٖٗب الإعٖبد اىزأمسذٙ ٗفسبد اىذُٕ٘ ٗالإىزٖبثبد ٗغيشٕب.

ىزحسيِ ريل اىَعبعفبد، حيش أُ اىَعبىغبد اىَجنشح  ٗاى٘قبيخ ٗظعذ اىعذيذ ٍِ الإسزشاريغيبد 

ريعت دٗسا حي٘يب فٚ إخزضاه عذد اىسنبُ اىَصبثيِ ثٖزا اىَشض. ىزىل أعشيذ اىذساسخ اىحبىيخ 

ثٖذف إسزجيبُ ٍذٙ فعبىيخ صلاصخ ٍِ اىَسزحعشاد اىَيضبّ٘ىيخ ىيْ٘ارظ اىضبّ٘يخ اىْجبريخ ىجعط 

بُ ٗاىجصو الأحَش ٗاىجبرّغبُ اىَعبفخ اىٚ مشاد اىيحٌ اىجقشٙ ٍصبّع الأغزيخ ٕٗٚ قش٘س اىشٍ

ىَعبىغخ إسرفبع سنش اىذً ٍٗعبعفبرٔ فٚ اىفئشاُ اىَصبثخ ثبىسنشٙ اىَسزحش ثبلأى٘مسبُ. ٗىقذ 

فٚ عي٘م٘ص  (p≤0.05)أٗظحذ اىْزبئظ أُ ٍعبٍيخ اىفئشاُ ثبلأى٘مسبُ قذ رسجت فٚ صيبدح ٍعْ٘يخ 

سّخ ثبىَغَ٘عخ اىعبثطخ اىطجيعيخ. مَب أدٙ رذعيٌ اى٘عجبد % ٍقب95,58اىذً ٗرىل ثْسجخ 

% اىٚ حذٗس إّخفبض فٚ ريل اىْسجخ ٍِ سنش اىذً 02اىخبصخ ثبىفئشاُ ثنشاد اىيحٌ ثْسجخ 

%. ٗعْذ خيػ مشاد اىيحٌ ثبىَسزحعشاد اىَيضبّ٘ىيخ ىقش٘س اىشٍبُ ٗاىجصو 36,36ىزسغو 

ٍخي٘غ ٍْٖب ثْست ٍزسبٗيخ قذ أحذس إّخبظب % )ٗصُ/ٗصُ( 2,0ٗالأحَش ٗاىجبرّغبُ ثْسجخ 

، 66,96، 62,68، 62,94فٚ ّسجخ سنش اىذً ىزسغو ٍعذه إّخفبض (p≤0.05) ٍعْ٘يب  

% ىيَسزخيصبد اىسبثقخ عيٚ اى٘اىٚ. ٗىقذ سغو ّفس اىسي٘ك ىَسز٘ٙ ٍشمت 00,36

ىزٖبثبد فٚ اىنجذ. اىَبىّ٘بىذٕيذ فٚ أّسغخ اىنجذ ٗاىزٙ يعذ ٍؤششا حي٘يب عيٚ اىغٖذ اىزأمسذٙ ٗالإ

مَب حذس رحسِ فٚ ٗظبئف اىنجذ ٗاىنيٚ فٚ اىفئشاُ اىَصبثخ ثبىسنش ٗثَعذلاد ٍخزيفخ ّزيغخ 

ىخيػ مشاد اىيحٌ ثبىَسزحعشاد اىَيضبّ٘ىيخ ىقش٘س اىشٍبُ ٗاىجصو الأحَش ٗاىجبرّغبُ اىَخزجشح 

اىَعبد ىلأمسذح  ٍٗخي٘غٖب. ٗىقذ أٗظحذ اىْزبئظ أُ ريل اىزأصيشاد رعضٙ اىٚ اىْشبغ اىعبىٚ

ىيَسزخيصبد اىْجبريخ ىغْبٕب ثبىَشمجبد اىفيْ٘ىيخ اىْشطخ حي٘يب. ٗىعو ٕزٓ الإسزشنبفبد رشنو 

اىقبعذح الأسبسيخ لإسزخذاً اىَسزخيصبد اىْجبريخ ىزيل اىْ٘ارظ اىضبّ٘يخ فٚ اى٘قبيخ ٗاىعلاط اىَجنش 

 ىَشض اىسنشٙ ٍِ اىْ٘ع اىضبّٚ. 

، قشش اىجصو، قشش اىجبرّغبُ، اىْشبغ اىَعبد ىلأمسذح، اىفيْ٘لاد قشش اىشٍبُ الكلوبت الوفتبحية:

 اىنييخ، اىَبىّ٘بدٕيذ، اىغي٘ربصيُ٘، ٗظبئف اىنجذ


