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Abstract: Crude juices of Sidr (Zizyphus Spina-Christi L.) from leaves were obtained by hydraulic press. The levels of 

polyphenolic compounds in the (leaves) juice were 510.00 and 722.00ppm. Aliquots of the concentrated sidr juice (leaves), 

represent 200, 400, 800 and 1600ppm and butylated hydroxyl toluene (BHT, 200ppm) were investigated by Rancimat 

method at 100ºC and 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging method. These compounds were 

administrated to rats daily for 6 weeks by stomach tube. The liver (Aspartate aminotransferase, alanine aminotransferase 

and alkaline phosphatase activities) and kidney (bilirubin, uric acid and creatinine) function tests and serum contents (total 

lipids, total cholesterol and low and high-density lipoproteins) were measured to assess the safety limits of the phenolic 

compounds in the sidr juice (fruits and leaves). The data of the aforementioned measurements indicates that the 

administration of sidr juice (leaves) did not cause any changes in liver and kidney functions. On the contrary, BHT at 

200ppm induced significant increases in the enzyme activities and the serum levels of total lipids, uric acid and creatinine.  

Keywords: Zizyphus Spina- Christi L., Phenolic Compounds, Antioxidants, Phytochemistry. 

 

1. Introduction 

Reactive oxygen species (Ros) readily attack and induce 

oxidative damage to various biomolecules including 

proteins, lipids, lipoproteins, and DNA. The oxidative 

damage is a crucial etiological factor implicated in several 

chronic human diseases, namely cardiovascular diseases, 

rheumatism, diabetes mellitus and cancer [1]. Based on 

growing interest in free radical biology and the lack of 

effective therapies for most chronic diseases, the usefulness 

of antioxidants in protection against these diseases is 

warranted. Antioxidants are chemical substances that 

reduce or prevent oxidation. They have the ability to 

counteract the damaging effects of free radicals in tissues 

and thus are believed to protect against cancer, 

arteriosclerosis, heart disease and several other diseases [2]. 

Many studies have shown that phenolic compounds display 

antioxidant activity as a result of their capacity to scavenge 

free radicals [3]. Phenolic compounds can also act as 

antioxidants by chelating metal ions, preventing radical 

formation and improving the antioxidant endogenous 

system [4]. These compounds are known to act as 

antioxidant not only because of their ability to donate 

hydrogen or electrons but also because they are stable 

radical intermediates.  

Probably the most important natural phenolic are 

flavonoids because of their broad spectrum of chemical and 

biological activities, including antioxidant and free radical 

scavenging properties [5]. In fact, flavonoids have been 

reported as antioxidants, scavengers of a wide range of 

reactive oxygen species and inhibitors of lipid peroxidation 

[6]. These compounds which are widely distributed across 

the plant kingdom represent the most abundant antioxidants 

in the diet and they have gained tremendous interest as 

potential therapeutic agents against a wide variety of 

diseases, most of which involve oxidant damage [7]. The 

unusually wide pharmacological spectrum of flavonoids 

was originally thought to result from their antioxidant 

activity; however, recent studies suggest that various 

flavonoids may use other protective mechanisms are well.  

Flavonoids have also been shown to be highly effective 

scavenging of most types of oxidizing molecules, including 

singlet oxygen and other various free radicals that are 

probably involved in several diseases. On the other hand, 

numerous studies have shown structure-activity relationships 

governing antioxidant capacities of flavonoids [8 and 9]. 

Food chemists have proposed the replacement of synthetic 
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antioxidants such as butylhydroxyanisole (BHA) and 

butylhydroxytoluene (BHT), with natural ones because the 

synthetic antioxidants are suspected to be carcinogenic [10]. 

In summary, natural antioxidants are useful in the food 

industry as preservatives to increase the life of food products 

preventing the loss of their sensory and nutritional value.  

Zizyphus spina-christi (L) locally known as sidr, is a 

multipurpose tree species belonging to the botanical family 

Rhamnaceae, and native to the warm temperatures and 

subtropical regions, including North Africa, South Europe, 

Mediterranean, Australia, Tropical America, South and East 

of Asia and Middle East [11]. Z. spina-christi is a shrub, 

sometimes a tall tree, reaching a height of 20m and a 

diameter of 60 cm; its bark is light grey, very cracked, scaly; 

trunk twisted; much branched, crown thick; shoots whitish, 

flexible, drooping; thorns in pairs, one straight. Its leaves 

are glabrous on upper surface, finely pubescent below, 

ovate-lanceolate or ellipsoid, apex acute or obtuse margins 

almost entire, lateral veins conspicuous. Flowers in cymes, 

subsessile, peduncle 1 to 3 mm. fruit about 1cm in diameter 

[12]. Z. spina chirsti has very nutritious fruits that are 

usually eaten fresh. The flowers are important source for 

honey bee. The winter honey (i.e Napek honey) collected 

from the flowers of the sidr is in high demand by citizens 

for its medicinal qualities in addition to its excellent taste 

and fragrant smell [13]. The fruits are applied on cuts and 

ulcers. They are also used to treat pulmonary ailments and 

fevers and to promote the healing of fresh wounds, for 

dysentery [14]. For along time, in folklore medicine, sidr 

has been used for the treatment of some diseases, such as 

digestive disorders, weakness, liver complaints, obesity, 

urinary troubles, diabetes, skin infections, loss of appetite, 

fever, phyaryngitis, bronchitis, anemia, diarrhea, and 

insomnia [15 and 16]. The leaves are applied locally to 

sores, and the roots are used to cure and prevent skin 

diseases [17]. The seeds are sedative and are taken 

sometime with buttermilk to halt nausea, vomiting and 

abdominal pains associated with pregnancy [18]. The 

leaves are applied as poultices and are helpful in liver 

troubles, as- thma and fever [19]. Z. spins-christi extract 

has also been reported it possesses protective effect against 

aflatoxicosis [20] and anti-conceptive properties in the rat 

and has a calming effect on the central nervous system. 

Flavonoids, alkaloids, triterpenoids, saponins, lipids, 

proteins, free sugar and mucilage are the main important 

compounds characterized in this plant [21]. A survey of the 

literature revealed that a number of cyclopeptide and 

isoquinoline alkaloids, flavonoids, terpenoids and their 

glycosides have been found to occur in various amount in 

most Ziziphus species. The leaves of these plants contain 

betulinic and ceanothic acids, various flavonoids, saponins, 

erols tannins and triterpenes [22]. The aqeous extract of Z. 

spina Christi stem bark has shown significant antibacterial 

activity [23, 24 and 25], antifungal [26], antinociceptive 

effects [17], antioxidant activity [11and 27]. Since Zizyphus 

Spina-Christi L. is a wild tree commonly available in Saudi 

Arabia and its fruits are used in folk medicine for treatment, 

it is therefore, the present study was undertaken to 

investigate the use of leaves and fruits extract of sidr as 

antioxidant and the study effect of crude sidr juice (leaves 

and fruits) on rat serum constituents. 

2. Materials & Methods 

2.1. Source of Sidr Leaves 

The leaves of sidr (Zizyphus spina-christi (L) were 

collected from trees growing in Al-Hasa (Saudi Arabia) 

during the year 2012. leaves are pruned annually in late 

May. 

2.2. Source of Sunflower Oil 

Refined sunflower oil was obtained from Savola Oil 

(Dammam, Saudi Arabia). The oil acid and peroxide values 

were 0.30 mg KoH g
-1

 and 0.60 meq./ kg
-1

, respectively. 

2.3. Solvents, Reagents and Kits 

All solvents used throughout the whole work were 

analytical grade and distilled before use. Caffeic acid (98%) 

and folin-Ciocalteau reagent were purchased from Sigma-

Aldrich (St. Louis, MO, USA) and Gerbsaure Chemical Co. 

Ltd., Germany, respectively. Alkaline phosphatase (AP), 

aspartate aminotransferase (AST), alanine aminotransferase 

(ALT), bilirubin, creatinine, and uric acid kits obtained 

from Borhringer Ingelheim GmbH, Ingelheim, Germany.  

2.4. Experimental Animals 

Albino male rats, 50 days old with an average weight of 

60-70g were obtained from the Faculty of Veterinary 

Medicine, King Faisal University, Al-Hasa, Saudi Arabia.  

2.5. Preparation of Crude Sidr Leaves Juice 

Sidr leaves were cleaned and remove seeds them pressed 

by hydraulic laboratory press. The resultant crude juice was 

concentrated using freeze dryer (Labconco Corporation, 

Kansas, City, Mo, USA) and kept in a brown bottle at 5ºC 

until use.  

2.6. Determination of Total Polyphenolic 

The levels of total polyphenols of fresh crude sidr juice 

(leaves) were determined according to the method of 

Gutfinger [28]. Caffeic acid was served as a standard 

compound for the preparation of the calibration curve.  

2.7. Phenolic Fraction 

Phenolic fraction was isolated by solid phase extraction 

and analyzed by reversed-phase HPLC using a diode array 

UV detector [29]. A Hewlett-Packard series 1,100 liquid 

chromatographic system (Waldbronn, Germany) equipped 

with diode array detector and a lichrosorb Rp18 column 

(4.00mmid C250 mm, particle size 5mm, Merck, Darmstdt) 

used. Elution was performed at a flow rate of 1.00 ml/min 
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with mobile phase of water/acetic acid (98:2 v/v, solvent A) 

and methanol/acetonitril (50:50, v/v, solvent B), starting 

with 5%  B then increase to levels of 30 % at 25 min, 40% 

at 35 min., 52 % at 40 min.; 70% at 50 min., 100 % at  55 

min., and kept at this stage for 5 min. Quantification of 

phenolic compounds was carried out at wave length of 

280nm using P-hydroxybenzoic acid as an internal standard.  

2.8. Oxidation System 

Different concentrations of phenolic compounds from 

sidr (leaves) (200, 400, 800 and 1600ppm) and BHT 

(200ppm) were individually add to sunflower oil to study 

their antioxidant behavior. The designation of an induction 

period, measured by using a Rancimat Instrument, was 

taken as a tool to compare the effectiveness of the phenolic 

compounds on sunflower oil stability. 

2.9. Designation of Induction Period by Rancimat 

Rancimat method was used to evaluate oxidative stability, 

because it is fast and reliable [30]. Stability was expressed 

as the oxidation induction time (hr) measured with the 

Rancimat 679 apparatus (Metrohm Co. Switzerland) using 

an oil sample of 5.0 g warmed to 100 ± 2ºC, and an air flow 

of 20 l/hr. the time taken to reach a fixed level of 

conductivity was measured. 

2.10. DPPH Free Radical-Scavenging Activity 

The DPPH free radical scavenging assay was carried out, 

as previously reported by [31] with some modification. The 

crude juice from sidr (leaves) at various concentrations 

(200, 400, 800 and 1600ppm) were added to a 0.06nm 

DPPH solution in ethanol and reaction mixture was shaken 

vigorously. After incubation for 30 min at room 

temperature, the absorbance at 517nm was recorded 

spectorphotometrically. Vitamin E was used as a reference 

as the test compound. A control solution, without the tested 

compound, was prepared in the same manner as the assay 

mixture. All the analysis was done in triplicate. The degree 

of discolorisation indicates the free radical scavenging 

efficiency of the substances. The antioxidant activity was 

calculated as an inhibitory effect (IE%)  of the DPPH 

radical formation as follows:  

IE% = 100 X (A517cntrol-A517sample /A517cntrol), and 

expressed ad IC50. The IC50 value was defined as the 

concentration (in µg/ml) of the compound required to 

scavenge the DPPH radical by 50%.   

2.11. Nutrition Experiments 

A total of eighty albino male rats were raised in the 

animal house of faculty of Agriculture Science & Foods, 

King Faisal University Al-Hasa, Saudi Arabia. The animals 

were fed on a basal diet for 7 days as an adaptation period. 

The basal diet was formulated according to [32] method 

and consisted of casein (15%), corn oil (10%), cellulose 

(5%), salt mixture (4%), vitamin mixture (1%) and starch 

(65%). Water was available ad libitum. Known volumes of 

the concentrated crude sidr (leaves) juice were dissolved in 

a mixture of distilled water and Tween 20 (12:1, V/V) to 

obtain polyphenols concentrations of 200, 400, 800 and 

1600ppm. BHT solution (200ppm) was prepared exactly as 

mentioned above for sidr juice (leaves). The rats divided 

into ten groups and each group comprised eight rats. The 

first group presents the control rats, second group was 

given BHT at 200ppm, third, fourth, fifths and sixth were 

given 200, 400, 800 and 1600 of polyphenols from sidr 

leaves juice. Each rat group was stomach ingested by 

gavages daily (1ml) from the crude sidr juice (leaves) and 

BHT solution for 6 weeks.  

2.12. Blood Samples 

Blood samples were taken at the start of the experiment 

and after 1, 2, 3, 4, 5, and 6 weeks of the administration of 

the crude sidr juice (leaves) and BHT. The blood samples 

were obtained from orbital plexus venous by means of fine 

capillary glass tubes according to the method outlined by 

[33]. It was not possible to collect 10 ml blood from a 

single rat; hence the blood of eight rats in each group was 

pooled. The blood samples were placed in dry and clean 

centrifuge tubes and allowed to clot for 1-2 h at room 

temperature. Sera were then removed using a Pasteur 

pipette and centrifuged for 20 min at 110 rpm. The clean 

supernatant Sera were then kept frozen until analysis. 

2.13. Sera Analysis 

Alanine aminotransferase ALT (E. C. 2. 6. 1. 2), 

Aspartate aminotransferase AST (E. C. 2. 6. 1. 1) and AP (E. 

C. 3. 1. 3. 1), activities were measured according to the 

methods described by [34, 35 and 36], respectively. Types 

of bilirubin (total and direct), urea and acid were 

determined according to the methods described by [37, 38 

and 39], respectively. The levels of serum cholesterol, low 

and high density lipoproteins and total lipids were 

determined according to the methods outlined by [40, 41 

and 42]. Each determination was carried out in triplicate 

and the mean values are presented in the text.  

2.14. Statistical Analysis 

Data were collected and expressed and expressed as the 

mean ± saturated deviation of three independent 

experiments and analysis for statistical significant from 

control, using the Dunnett test (SPSS 11.5 Statistics 

Software; SPSS, Chicago, IL).   

3. Results & Discussion 

3.1. Polyphenols Content 

There is currently great interest world-wide in finding 

new and safe antioxidant from natural sources to prevent 

oxidative rancidity of foods and so the present study 

focused on extracts of sidr containing polyphenols, which 

do not have an undesirable odor when inhaled through the 
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nose or an undesirable and tongue taste. Although, in this 

publication, the active principal is assumed to be 

polyphenolic in origin the occurrence of other unidentified 

active principles is not excluded. Thus though reference is 

always made to the polyphenolic material as being 

antioxidant, the case is that we have proved it 

unequivocally. The total polyphenols contents obtained are 

shown in Table 1. The concentration of polyphenols in the 

leaves sidr was 722.00 ppm.  

Table 1. Phenolic contents as Caffeic acid of sidr (Zizyphus spina-christi 

L.) leave.   

Materials  Phenolic contents (ppm) 

Sidr leaves 722.00 ± 12.15 

Mean value ± standard deviation (SD). 

3.2. Phenolic Compounds 

Identification of phenolic compounds by HPLC technique 

was used to identify the major phenolic compounds in the 

sidr juice (leaves) Fig 1. The identification was based on 

comparisons on the chromatographic retention time and UV 

absorbance spectra of compounds in sidr samples with those 

of authentic standards. Data of the HPLC analysis of sidr 

juice samples (leaves) are given in Fig. 2. Data show that the 

phenolic compounds of sidr juice (leaves) were made up of 

13 compounds. The main phenolic compounds of leaves are 

(tyrosol, hydroxytyrosol, P-hydroxybezoic acid and vanillic 

acid).  

 

Figure 1. Phenolic compounds (ppm) of sidr (Zizyphus spina-christi L.) 

leave. Mean value ± standard deviation (SD). 

 

Figure 2. Effect of polyphenols obtained from sidr (leaves) on sunflower 

oil oxidative stability. Mean value ± standard deviation (SD). 

3.3. The Antioxidant Activity of Sidr Phenolic Compounds 

The antioxidant activities of phenolic compounds from 

the sidr juice (leaves) were assessed by the Rancimat 

method. In this method the induction period for the onset of 

oxidative rancidity in sunflower oil was at 100ºC. In the 

present study, simple model systems comprising sunflower 

oil with phenolic compounds were used to assess oxidation 

behavior. An experiment was performed with sunflower 

and BHT (200ppm) to compare the antioxidant efficiency 

of the phenolic compounds from sidr with the most 

commonly used synthetic antioxidant material. It has been 

reported that synthetic antioxidants (BHT, BHA and PG) 

are added at concentrations of 100- 400ppm to fats and oils 

to suppress the development of peroxides during food 

storage [43]. Therefore, the phenolic compounds were 

added to sunflower oil at concentrations of 200, 400, 800 

and 1600ppm. Fig.3 shows the leaves of sidr on the 

oxidative rancidity of sunflower oil. The results illustrate 

that all the polyphenols of sidr juice and added at various 

concentrations to the test system, exhibited antioxidant 

activity.  

 

Figure 3. Scavenging capacity of DPPH free radicals by polyphenols sidr 

(leaves) and BHT. Mean value ± standard deviation (SD). 

3.4. Scavenging Capacity of DPPH Free Radicals 

 

Figure 4. Influence of sidr (leaves) juice and BHT on the activity of serum 

alanine aminotransferase of rats (IU/L-1). Mean value ± standard 

deviation (SD). 
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The changes in scavenging capacity of the phenolic 

compounds antioxidant measured with the hydrophobic 

DPPH free radical is shown in Fig. 4. Four levels of the 

concentrations of sidr juice phenolic compounds (leaves) 

were used with a very high scavenging capacity of 40.00 

after only 10 min. In all cases the scavenging capacity did 

not increase after the first 10 min of incubation. The reaction 

of BHT with DPPH was similar to phenolic compounds with 

DPPH; the scavenging capacities were similar.  

3.5. Alanine Aminotransferase (ALT), Aspartate 

Aminotransferase (AST) and Phosphatase Activities 

(AP) 

Figures 5, 6 and 7 show the activities of ALT, AST and 

AP for control rats and the values were slightly increased 

during the whole experiment (6 weeks). The administration 

of BHT at 200ppm to experimental rats induced significant 

increases in serum ALT and AST activities after 3 weeks 

from the commencement and towards the end of the 

experiment. In the mean time, BHT induced significant 

increase in serum AP activity after only 1 week from the 

beginning of the experiment. The administration of 

polyphenols in crude sidr juice (leaves) at 200, 400 800 and 

1600ppm did not cause any significant changes in enzyme 

activities compared with the control experiment. [44] 

mentioned that the rise in the activities of ALS, AST and 

AP in rat serum is a sign of hepatocellular damage. This 

case has been found in rats administered only BHT and not 

with polyphenolic of sidr juice (leaves).  

 

Figure 5. Influence of sidr (leaves) juice and BHT on the activity of serum 

aspartate aminotransferase of rats (IU/L-1). Mean value ± standard 

deviation (SD). 

 

Table 6. Influence of sidr (leaves) juice and BHT on the activity of alkaline 

phosphatase of rats (IU/ L-1). Mean value ± standard deviation (SD). 

 

Figure 7. Influence of sidr (leave) juice BHT on the levels of serum total 

lipids of rats (mg/dl-1). Mean value ± standard deviation (SD). 

3.6. Serum Total Lipids 

The results (Fig. 8) show that there was no significant 

increase in the total lipids for control rats throughout the 

whole experiment. The administration of BHT at 200ppm 

caused significant and gradual increase in serum total lipids. 

The rise in total lipids at the end of the experiment was 

approximately 1.1 greater than that at the beginning of the 

experiment. The administration of polyphenolic compounds 

at 200, 400, 800 and 1600 ppm present in crude sidr juice 

(leaves) induced non-significant rise in rat serum total 

lipids. In other words, the several of phenolic compounds 

possessed the same function as that noticed with control 

rats.  

 

Figure 8. Influence of sidr (leaves) juice and BHT on the levels of serum 

total cholesterol of rats (mg/dl-1).  Mean value ± standard deviation (SD). 

3.7. Serum Total Cholesterol and Low-Density 

Lipoproteins Cholesterol 

Figures (9 &10) show the levels of serum total 

cholesterol and low-density lipoprotein cholesterol (LDL-C) 

of control rats. Rats administered BHT (200ppm) and 

phenolic compounds (200, 400, 800 and 1600ppm) of crude 

sidr juice (leaves). The results for the control rats and rats 

administered BHT (200ppm), indicated that there were no 

significant increase in total cholesterol and LDL-C levels 

during the entire experiment. Also, administration of 

polyphenols of sidr (leaves) juice at various concentrations 

exhibited non-significant increases in the total cholesterol 

and LDL-C.  
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Figure 9. Influence of sidr (leaves) juice and BHT on the levels of serum 

HDL-cholesterol of rats (mg/dl-1). Mean value ± standard deviation (SD). 

 

Figure 10. Influence of sidr (leaves) juice and BHT on the levels of serum 

LDL-cholesterol of rats (mg/dl-1). Mean value ± standard deviation (SD). 

3.8. Serum High-Density Lipoprotein Cholesterol 

The results (Fig. 11) for the rats of the control and BHT 

group indicated that there was no significant rise in the 

levels of high-density lipoprotein cholesterol (HDL-C) 

throughout the whole experiment. Also, crude sidr juice 

(leaves) polyphenols at various concentrations induced 

non-significant rise in rat serum HDL-C.  

 

Figure 11. Influence of sidr (leaves) juice and BHT on the levels of serum 

total bilirubin of rats (mg/dl-1). Mean value ± standard deviation (SD). 

3.9. Serum Total Bilirubin 

Fig. 11 shows the effect of sidr juice polyphenolic 

compounds (leaves) at various levels (200, 400, 800 and 

1600ppm) and BHT (200ppm) on the levels of rat serum 

total those administered various concentrations of phenolic 

compounds in sidr juice (leaves), did not show any changes 

in the levels of total bilirubin. Conversely, BHT 200ppm 

caused significant and gradual increases in total bilirubin 

levels during the entire experiment. 

3.10. Serum Uric Acid 

The data (Fig. 12) for the control rats and rats 

administered various concentrations of crude sidr juice 

(leaves) phenolic compounds showed non-significant 

changes in the levels of uric acid during the entire 

experimental period. On the contrary, BHT at 200ppm 

exhibited gradual increases on the levels of rat serum uric 

acid. It is worth noting that a significant increase in uric 

acid levels occurred at the second week and towards the 

end of experiment.  

 

Figure 12. Influence of sidr (leaves) juice and BHT on the levels of serum 

urea of rats (mg/dl-1).   Mean value ± standard deviation (SD). 

3.11. Serum Creatinine 

 

Figure 13. Influence of sidr (leaves) juice and BHT on the levels of serum 

Creatinene of rats (mg/dl-1).  Mean value ± standard deviation (SD). 

The data (Fig. 13) for control rat group and the 

polyphenols rat groups indicate that there were no 

significant changes of serum creatinine levels during the 

entire experiment. In contrast, BHT at 200ppm caused 

increases in the levels of rat serum creatinine and the 

increase took place from the second week of the 

experiment. In generals, liver and kidney functions of rats 

administered crude sidr juice (leaves) did not cause any 

adverse effects in liver and kidney functions. Consequently, 

one would suggest adding crude sidr juice to increase their 

shelf-life of oils without any deleterious effect on human 
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health. In general, the data for biochemical measurements 

demonstrate that the polyphenolic compounds of crude sidr 

juice are quite safe for human health. Conversely, the 

results made it clear that BHT as a synthetic antioxidant has 

to be abandoned from use. 
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