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Abstract 

The aim of this study was to determine the antioxidant activities of dietary Gum Arabic 

supplemented in male rat model. In this study, the Sprague Dawley rats were separated into two 

groups as follows: the normal control group (NC) and Gum Arabic group (GA). At the end of 

eight weeks of treatment, the Ferric Reducing Antioxidant Power (FRAP) , 1, 1- 

Diphenyl-2-picryl-hydrazyl (DPPH) levels, and the total phenol content of the GA extracts, 

plasma and liver tissue were evaluated. The results showed an increased of plasma and liver 

antioxidant activates in the GA groups as compared to the NC group. Administration of dietary 

GA reduced the FRAP and TPC concentration in the plasma and in the liver the GA group. 

Based on these results, it can be concluded that GA supplemented is the natural antioxidants, 

especially phenolic compounds, which may act both by reducing the content of toxic 

compounds in foods and by supplying the human body with exogenous antioxidant. 

Keywords: Gum Arabic, Extraction Solvent, DPPH radical scavenging activity, Phenolic 

content, Plasma antioxidant capability, Male rat. 

1. Introduction 

Gum arabic is also known as gum acacia. The source of gum arabic is the Acacia tree. The 

acacia grows in a region stretching from Senegal to Sudan in Africa. The Acacia Senegal Gum 

is a medium-sized tree with thorns growing on the African savannah grassland (James and 

Webb, 1985) .Gum Arabic is widely used in the pharmaceutical and food industries as an 
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emulsifier and stabilizer. Acacia is comprised of saccharides and glycoproteins and is adapted 

to be consumed by humans (Verbeken et al., 2003). 

Natural antioxidants of plants origin are known to exhibit a wide range of biological effects, 

including antioxidant, antibacterial, antiviral, anti-inflammatory, anti-allergic, antithrombotic 

and vasodilatory activity (Liyana et al.,2006) and (Zhang et al., 2011) . 

It has been recorded that free radicals are involved in causing many diseases (Ames et 

al.,1993).Free radicals are known to be the major cause of various chronic and degenerative 

diseases, including aging, coronary heart disease, inflammation, stroke, diabetes mellitus and 

cancer (Cheng et al.,2003) and (Slater., 1984).Reactive oxygen species (ROS) include free 

radicals such as dO2_ (superoxide anion), dOH (hydroxyl radical), H2O2 (hydrogen peroxide) 

and 1O2 (singlet oxygen) can cause cellular injuries and initiate peroxidation of 

polyunsaturated fatty acids in biological membranes (Compori., 1985) and(Halliwell., 1997). 

The tissue injury caused by ROS may include DNA damage (Halliwell and Gutteridge., 1984) 

and (Bartold., 1984), protein damage (Varani., 1985), and oxidation of important enzymes 

(Gamal et al.,2003) in the human body. These events could consequently lead to the occurrence 

of various free radical related diseases. Recently, natural foods and food derived antioxidants 

such as vitamins and phenolic phytochemicals have received growing attention, because they 

are known to function as chemopreventive agents against oxidative damage. 

In folk medicine, GA has been reported to be used internally for the treatment of inflammation 

of the intestinal mucosa, and externally to cover the inflamed surfaces (Rehman et al., 2001). 

Although GA is widely used as a vehicle for drugs in physiological experiments and 

experimental pharmacology, and is assumed to be a substance '' inert ', recent reports have 

claimed that GA has anti-oxidant properties, and nephroprotectant other effects (Varani et al., 

1985) (Bartold et al., 1984) and (Ali et al., 2008). Clinically, it has been tried in patients with 

chronic renal failure, and was said it helps reduce concentrations of urea and plasma creatinine 

and reduces the need dialysis 3-2 times per week (Suliman et al., 2003). 

Thus, the objective of this research was to evaluate the antioxidant activities of gum arabic 

completed in relation to their total phenolic content and trapping of free radicals in the plasma 

and liver of male rats. 

2. Materials and Methods 

2.1 Chemicals 

Folin–Ciocalteu phenol reagent, ferric chloride (FeCl3·6H2O), and HCl were obtained from 

Merck (Darmstadt, Germany) and 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,4,6-tris(2- 

pyridyl)-s-triazine (TPTZ), gallic acid and Trolox, andsodium acetate trihydrate were 

purchased from Sigma (USA). Sodium carbonate was purchased from RDH (Germany) while 

glacial acetic acid was from Mallinckrodt Baker (USA). All chemicals and reagents used in the 

study were of analytical grade. 

2.2 Animals and Experimental Design 

Fourteen (14) Sprague Dawley male rats each weighing between 150-200g were used in this 
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experiment. After 2 weeks of adaptation, the rats were randomly divided into two treatment 

groups consisting seven rats in each group.They were obtained from the animal house of the 

Faculty of Science and Technology, Universiti Kebangsaan Malaysia. The animals were 

acclimatized to laboratory condition for a week before commencement of the experiment. Rats 

were fed ad libitum with commercial rat’s food containing 10 % GA. The diets were prepared 

daily to minimize rancidity and oxidative damage, the rats were fed once daily and the left over 

feeds were collected before new feeding. After two months of feeding trial, the animals were 

fasted overnight and the day after were killed and the liver from each animal was collected and 

dissected and a 20 % homogenate was prepared in ice cold phosphate buffer, pH 7.4 and 

centrifuged at 3,000 rpm for 15 min in a refrigerated centrifuge and than the supernatants were 

collected .It was stored at -8°C until analyzed. The different types of solvent used were 

absolute methanol, ethanol, acetone, water and their aqueous solutions at 50%, 70%, and 100% 

concentrations for GA extraction of antioxidant. All tests were performed at room temperature 

2.3 Determination of the Total Phenolic Contents (TPC) 

The determination of antioxidant activity through TPC was carried out according to the method 

of Musa et al. (2011). .The total phenolic content is determined using the Folin-Ciocalteu 

reagent. The phenolic compounds are oxidized to phenolates by the reagent at alkaline pH in a 

saturated solution of sodium carbonate resulting in a blue molybdenum-tungstate complex. 

About 0.5 mL of Folin-Ciocalteau (10%, w/v,) is added to 0.1 mL sample, followed by the 

addition of 1mL of aqueous Na2CO3 (7.5%, w/v). The mixture was allowed to stand in the dark 

for 2 hours. The absorbance of the blue colour solution is read at 765 nm on a UV visible 

spectrophotometer ( EPOCH) against blank (distilled water). Total phenolic concentration (mg 

mL-1) of the sample was extrapolated from a standard curve, constructed using Gallic acid as a 

standard. 

2.4 Free Radical Scavenging Activity 

The ability of aceton, ethanol methanolic and water extracts of GA to scavenge 1, 

1-diphenyl-2-picryl-hydrazyl (DPPH) free radicals was estimated as previously described by 

Jain et al. (2008). The 2, 2-diphenyl-l-picrylhydrazyl assay (DPPH) is dissolved in 100% 

ethanol to 200 μM and sonicated for 5 min to obtain the stable free radical DPPH. Each GA 

extract (100 µl) were to react with 3000 µl of the DPPH solution for 24 h in the dark 

condation.The standard curve was linear between 25 and 800 µM methanol. The fruit extract is 

tested in triplicate at different extraction solvents, such that a 50% fall in absorbance of the 

DPPH. The absorbance was measured by a spectrophotometer at 517 nm at 30 min intervals 

against a blank (pure ethanol). The percentage of radical scavenging activity was calculated 

using the following formula:  

Radical scavenging (%) = [(A0 - A1 / A0) × 100] 

Where A0 is the absorbance of the control and A1 is the absorbance of the sample extracts . 

2.5 Determination of Ferric Reducing Antioxidant Power (FRAP) 

The antioxidant capacity of each sample was estimated according to adapted procedure from 
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(Nabila et al., 2008). The FRAP reagent was prepared as follows : 300mµ acetate buffer, PH 

3.6 ( 3.1 gm sodium acetate trihydrate, plus 16 ml glacial acetic acid made up to 1 liter distilled 

water); 10 mµ TPTZ (2,4,6-tri (22-pyridyI)-s-triazine),in 40 ml mµ HCL ; and 20 mµ Fecl3 

6H2O in ratio 10:1:1 to give the working reagent. FRAP reagent (3950 µL) was prepared and 

warmed at 37 
0
C, was mixed with 50 µL test sample reaction was monitored up to 30 min Fruit 

extracts (100 µL) were allowed to react with 1000 µL of the FRAP solution for 30 min in the 

dark condition .The mixture was transferred to micro plate plastic and its absorbance recorded 

at 595 nm on the spectrophotometer (EPOCH) Absorbance of a blank containing 50 µL of 

methanol with FRAP regent was recorded .Change in absorbance of each sample was 

computed. Furthermore, a known antioxidant, gallic acid, was used as stander to express FRAP 

value of the extracts. Known concentration of gallic acid, were used to prepare a standard curve 

with linear regression, which was used as reference for comparing the extracts. The result was 

expressed as milligrams of gallic acid  equivalents per 100 g of fresh sample (mg TE/g of FW) 

2.6 Statistical Analysis 

The results were expressed as mean ± standard error (n = 7). The data were analyzed 

statistically by one way ANOVA and different group means were compared by Duncan’s 

multiple range test (DMRT); p<0.05 was considered significant in all cases.  

3. Result 

The percentage of antioxidant activities calculated after the addition of 100μl from GA to the 

reaction mixture incubated at 37°C for 2 hr was measured by the thiobarbituric acid reagent 

substances (TBARS) method (Table 1-2). This study shows that GA either exhibited increased 

antioxidant activity or decreased prooxidant activity.  

The results showed (Table 1) that TPC, DPPH, and FRAP values were sensitive to extraction 

solvents whereby in pure solvents, acetone extract of GA the highest extraction efficiency 

followed by ethanol, methanol and water, respectively. Aqueous organic solvents were found 

to give the highest values. Both, 50% acetone and ethanol were the best solvents for obtaining 

extracts with higher TPC activities in GA. However, with 50% Methanol the DPPH values 

were significantly (P<0.05) lower than both 70% and 100% acetone and ethanol, and DPPH 

value where the three solvents showed significant differences (P<0.05). 

Table 1. Effect of different extraction solvents on the antioxidants activities from GA 

determined by DPPH radical-scavenging activity, and ferric reducing antioxidant power 

(FRAP) and total phenolic contents 

TPC FRAP DPPH   

0.94±0.01a 0.17±0.03e 3.00±0.17a 50% Acetone 

0.53±0.01e 0.24±0.01d 1.96±0.03c 70% 

0.12±0.01g 0.74±0.01a 0.31±0.01f 100% 

0.89±0.01b 0.62±0.23ab 2.39±0.06b 50% Ethanol 

0.58±0.02d 0.29±0.01ed 1.66±0.08ed 70% 

0.13±0.01g 0.75±0.01a 0.48±0.01f 100% 

0.84±0.01c 0.52±0.10abc 1.70±0.06d 50% Methanol 

0.16±0.01f 0.69±0.02a 0.48±0.01f 70% 

0.57±0.02d 0.40±0.02bcd 1.95±0.06c 100% 

0.90±0.01b 0.77±0.03a 1.49±0.03e  Water 
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Values in each column marked by the same letter within the column are not significantly 

different at P<0.05. Results showed mean ± SE. 

For TPC and FRAP, the highest correlation (0.995) was observed in 100% acetone, while 100% 

methanol showed the lowest value. The TPC and DPPH in 70% methanol showed the highest 

correlation (0.984) while70% ethanol showed the lowest value (0.217). The 50% acetone 

showed the highest correlation (0.984) and 100% methanol showed the lowest value (0.417). 

As for FRAP and DPPH the correlation in 50% acetone and ethanol showed the highest 

correlation (0.996, 0.998) while distill water showed the lowest value (0.225).  

The total antioxidant capacity of their plasma was measured by FRAP assay. Plasma 

antioxidant levels increased significantly after consumption of GA compared to the control 

group. There was significant P<0.05 change in liver homogenate antioxidant FRAP values over 

the same period after ingestion of GA compared to the control group (Table 2). However, total 

phenolic content of plasma and liver homogenate were significantly P<0.05 highest compared 

to the control group. For TPC and FRAP , the highest correlation (0.970) was observed in the 

liver animal treated with GA and the liver control showed the highest value (0.845) , while 

control animal group showed the highest correlation (0.922) and plasma animal treated with 

GA showed the highest value (0.827). 

Table 2. Antioxidant potentials of GA assayed by FRAP and TPC assay in Plasma and liver of 

experimental and normal male rat. 

  GA Control 

Plasma FRAP 3.96±.085a 3.47±.11b   

TPC 1.55±.045a        1.53±.03b  

Liver FRAP 1.73±.021a            1.46±.037b            

TPC 1.89±.033a                 1.79±.010b 

Values are expressed as mean ± SE (n=7). Means with different letters were significantly 

different at the level of P < 0.05.  

4. Discussion 

Several methods were used to determine the antioxidant activity of plants. Our study therefore 

has involved three different methods established to evaluate the antioxidant activity of gum 

arabic (GA), namely, DPPH radical-scavenging activity, scanning activity hydroxyl 

radicalization, ferric reducing / antioxidant power (FRAP) analysis and capacity Total 

antioxidant. Phenolic compounds have been identified and the total phenolic content was also 

determined. This study estimated the phenolic content of the extract of acetone and ethanol 

extract of gum arabic. Our results showed that the extract of acetone contained significantly 

higher levels of phenols which methanol extract and it was agreed with (Verbeken et al., 2003), 

which indicated that GA is a powerful source phenolic compounds, which can be a good source 

of antioxidants in the food system 

Our current study demonstrates that the antioxidant activity could be determined by using 

several test systems. However, there are several methodological limitations in determining 

antioxidant (2008 Jain et al.) .To Measure the antioxidant capacity of GA, we suggested that 
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FRAP is a suitable method. In this study, however, the high antioxidant activity of GA 

methanol extract may be due to the majority of the active compounds in the GA being dissolved 

in the methanol solvent (white solid) (Kaur and Kapoor., 2001). The DPPH assay is one of the 

most common and relatively quick methods used to test the radical scavenging activity of 

various plant extracts (Rahmat et al., 2006) 

The results of this study indicated that the methanol extract was significantly lower than that of 

acetone. These results agree with the results of (Lillian et al., 2008) with experience on the 

antioxidant and antimicrobial activities of the Pistacia lentiscus and extracts from Pistacia 

atlantica. Statistical correlations were investigated between phenol content and total 

antioxidant activity determined by various tests. The total phenol content was shown to provide 

the best combination with FRAP assay in this study (R2 = 0.995). This result is also consistent 

with (Nabila et al., 2008), who found a strong positive correlation between the content of total 

phenolics and FRAP assay. All of these studies were based on the assumption that GA has 

strong anti-oxidant, and a major mechanism for the induction of these toxicities is the 

generation of free radicals (Benzie and Stezo., 1999) and (Ali and Al Moundhri ., 2006). 

The FRAP method was applied in this study, which appears to be highly reproducible and 

adapted to detect small increases in antioxidant activity. Recently, the same method FRAP was 

used in a study in which significant increases in plasma antioxidant capacity could be detected 

due to the consumption of wine (Hinson et al., 2004). The dietary supplement of the effect of 

GA on the antioxidant capacity was observed in the plasma and liver tissue antioxidant analysis 

and the results showed that the modification of the feed GA produced statistically significant 

changes in plasma and consumer liver tissue .The GA caused a significant increase in both 

plasma FRAP and TPC, increased the antioxidant capacity of plasma observed after the 

consumption of foods rich in flavonoids often far exceeds the increase in plasma flavonoids 

(Duthie and al.1988). Also significantly increased antioxidant liver tissue were consistent with 

(and Balz Frei Silvina. 2004) who reported gum arabic has been claimed to act as an 

antioxidant and protective against experimental hepatic-, renal- and toxicities heart in rats .The 

increase in plasma and liver total antioxidant capacity observed after the consumption of GA 

supply agreement with the result reported by (Ali et al., 2009) that the administration of GA at 

concentrations of 2.5%, 5.0% and 10.0% in drinking water for eight consecutive days to rats 

did not significantly affect either the concentrations of free radical scavengers, reduced 

glutathione (GSH), the ascorbic acid (AA), and superoxide dismutase (SOD), or lipid 

peroxidation. This finding seems  to suggest that there is evidence that GA has a strong 

antioxidant action. These results also showed bumping GA to affect the oxidation of the liver 

homogenate at varying degrees, where antioxidant activity differs depending on the level of 

GA added to the system. Therefore, these differences could be attributed to differences in level 

of botanical GA and also to the presence of various antioxidant compounds such as flavonoids 

(Ali. 2004) phenolic acids and phenolic diterpenes (Pietta et al., 1998) that have different 

antioxidant (Shahidi et al., 1992) and (Vinson et al., 1997). Studies by Hodnick et al (1988) 

Showed that flavonoids with hydroxyl groups have been most easily oxidized. The differences 

in the antioxidant activities depend primarily structural differences of the degree of 

hydroxylation and methylation of compounds. In addition, the data reported by Gazzani et al. 
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(1998) indicate that some phenolic compounds, such as antioxidants, can respond more quickly 

than others in the same conditions. In addition, the presence of constituents other than the 

phenolic compounds such as vitamins C, E and carotenoids may influence the total antioxidant 

activity (Shahidi et al., 1992) and (Vinson et Hontz., 1995). 

From the results presented above, it is clear the Gum Arabic studied are good sources of 

antioxidant compounds. Currently, the total antioxidant activity values presented in this work 

are of interest for a comparative in vitro evaluation of total antioxidant activity of Gum Arabic 

extracts. However, these values are combined with in vivo data to properly evaluate the 

effectiveness of the antioxidant of the gum arabic 

 In conclusion,  the data indicates that the composition of male rat plasma and membrane 

antioxidant  is significantly altered during feeding with  GA. Rats fed  with GA had higher 

antioxidant capacity  in plasma and tissues as compared to control groups. This indicated that 

GA has strong anti-oxidant properties have the potential to significantly alter general tissue and 

plasma antioxidant capacity.  
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