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ABSTRACT 
 

The objective of the present study was to find the phytochemical analysis of Gum Arabic (Acacia 
Senegal) in vitro and in vivo study. The rats were divided randomly into four groups (n=10), and placed 
in metabolic cages. The groups include normal control (fed with the standard diet and water ad libitum), 
Gentamicin group (Gentamicin 80 mg/kg/day i.p.) and Gum Arabic treated groups (250 and 

500mg/kg/day). The radical scavenging activity (RSA) of Gum arabic aqueous extract was found to 
be 20%. The phytochemical screening of the extracts exhibits the presence of Flavonoids, 
Saponins and Cumarins. The results indicated that Gum Arabic aqueous extract improved the 
activities of catalase and superoxide dismutase in Albino rats. 
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Introduction 
 

Acacia senegal (Gum Arabic) is a shrub or tree 
usually 2-15 m high, having rarely smaller bark on 
trunk. Gum Arabic is produced in huge quantity in 
Sudan, which counts for the 20% of the country. It is 
also a major source of income for farmers in 
Kordofan, Darfur and Eastern Sudan. Structurally, 
Gum Arabic is composed of polysaccharides, glycol 
protein mixed with other minerals such as 
magnesium, calcium and potassium (Ali et al. 2009). 

Amino glycoside antibiotics have been reported 
against Gram-negative bacteria, however, they 
have also sever type of toxicities. These antibiotics 
absorb into the epithelial cells leading to the renal 
toxicity. Amino glycosides bind to the brush border 
of proximal tubular cells leading to the suppression 
of enzymatic activity and DNA synthesis resulting in 
the renal injury and reactive oxygen production 
(Pramila et al. 2012). 

 
Materials and Methods 

 
The study was approved by the committee on 

ethics and animal welfare, Central Veterinary 
Research laboratory, Soba, Sodan. 
 
Animals 

Albino rats of mixed sex weighing 150-200 g 
were used in this study. They were housed in clean 
polypropylene cages at the rate of 10 rats per cage 
under controlled laboratory conditions. The rats were 
fed a standard rodent diet and water ad libitum. They 
were acclimatized to the laboratory conditions for a 
period of one week before the commencement of the 
trial. 

Preparation of Acacia senegal aqueous extract 
Acacia senegal gum was collected from West 

Sudan (North Kordofan State). Watery extract was 
prepared according to the method described by 
Handa et al. (2008). Briefly, about 80 g of sample 
was well mixed in 500 ml hot distilled water, and 
cooled down to room temperature. The content was 
filtered and freezed at -20ºC. The contents were well 
dried before use.  
 

Experimental design 
The rats were divided randomly into four groups 

(n=10) and placed in metabolic cages. The groups 
include normal control (fed with the standard diet 
and water ad libitum), Gentamicin group (Gentamicin 
80 mg/kg/day i.p.) and Gum Arabic treated groups 
(250 and 500mg/kg/day). Gum Arabic was started 4 
days prior orally in both the groups and Gentamicin 
for six days.  
 
Blood collection  

Blood was collected on day 0 and then every 
five days from the orbital plexuses. 
 
Phytochemical analysis 

Phytochemical analysis for the active 
constituents of Gum Arabic aqueous extract was 
carried out using the methods described by Martinez 
et al. (2003), Sofowora (1993), Harborne (1984) and 
Wall et al. (1952) with few modifications. 

 
Proximate analysis of Gum Arabic 

Moisture estimated according to the method 
described by (Petterson et al. 1999). The evaluation 
of protein content achieved following the method 
described by Lakin (1978). Crude fiber and fat 
content determined according to the method 
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described by Midkiff (1984), while ash content was 
estimated according to Midkiff (1984) and Petterson 
et al. (1999) methods. 

 
In vitro antioxidant assay 

The free radical scavenging activity was 
determined by the DPPH assay as described by 
Shimada et al. (1992) and measured at 517 nm 

using multiplate reader spectrophotometer.  
 

In vivo antioxidant assay 
At the end of the experiment, blood samples 

(1ml) were analyzed for catalase and superoxide 

dismutase (SOD) using commercial assay kit 
(Bioengineering Institute, Nanjing, China) using 

spectrophotometer. 
 

Statistical analysis 
Statistical evaluation was done using SPSS 

(version 16.0) through one-way ANOVA followed by 

Tukey’s test. 
 

Results 

 
The proximate analysis of Gum Arabic is given 

in Table 1. Table 2 represents the DPPH and the 
other constituents of Gum Arabic. The result showed 

that DPPH radical scavenging was 20%.  
Table 3 shows changes in serum catalase 

activity of Albino rats given Gum Arabic extract and 

gentamicin. At day 0 there was no significant 
difference in the activity of catalase between all 

groups when compared with the control group. At day 
10, there was a significant increase (P<0.05) in 

catalase activity in rat given Gum Arabic at the rate of 
250 mg/kg/day. Similarly, catalase activity was 
increased significantly (P<0.05) in rat given Gum 

Arabic at the rate of 500 mg/kg/day. 
Table 4 demonstrates changes in serum SOD 

activity of Albino rats given Gum Arabic extract (250, 
500 mg/kg) and gentamicin (80mg/kg i.p). At day 0 
and 5, there was no significant difference in the 

activity of catalase between all groups when 
compared with the control group. On day 10, there 

was a significant decrease (P<0.05) in the activity of 
SOD in group of rats, given gentamicin when 

compared with the control group. There was no 
significant difference in SOD activity in groups fed 
with 250 and 500 mg/kg body weight Gum Arabic 

extracts compared with the control. 
 

Discussion 
 

The proximate analysis of the aqueous extracts 
of gum Arabic in the present study exhibited: 
moisture contents 9.5%, Ash 3.5%, protein 2.45%, 
ether extract 1.7%, fiber 0.5%, nitrogen free extract 
82.35%, energy 283.8 respectively. Azzouri et al. 
(2015) mentioned that gum Arabic contains as 
follow: 12.5-16 % moisture, 1.5-2.6% protein, 0.22-
0.39% nitrogen, 39-42% galactose, 24-27% 
arabinose, 12-16% rhamnose, 15-16% glucuronic 

acid. Lelon et al. (2010) found that gum Arabic 
exudates from Senegal variety of Kenya contain: 
Moisture 14.9-15%, Ash 2.94-3.16%, Energy 32.96-
33.0%. Yusuf (2011) found that Gum Arabic from 
Senegal variety of Nigeria contains moisture 
13.40%, Ash 3.42%, protein 2.77%. Ghashua et al. 
(2013) found that gum Arabic contains moisture 
13.91%, Ash 3.01%, protein 2.81%, soluble fiber 
82.05. The moisture content in this study is low than 
FAO standard levels 13-15%. Ash content agrees 
with FAO maximum limit 2.0-4.0% for food and 
pharmaceutical quality. Protein content in this study 
agrees with Azzouri et al. (2015). 

The primary phytochemical screening may help 
in detection of bioactive compounds. Further, the 
screening facilitates their qualitative separation of 
pharmacological activities and chemical compounds 
and also the quantitative assessment (Esraa 2016). 

In the present study, the phytochemical 
screening tests of Acacia senegal aqueous extract 
revealed the presence of saponins, cumarin and 
flavooids, while the other constituents were not 
found. Shi et al. (2004) revealed that saponin helps 
in controlling the renal problems. We expect that 
Acacia senegal may be helpful in controlling renal 
diseases. 

It is well known that antioxidants are very helpful 
in attenuating the reactive oxygen species and many 
clinical conditions such as diabetes, neurological 
problems, cardiovascular diseases and cancer. 
There is little known about the antioxidant potential 
of Acacia Senegal. Overproduction of reactive 
oxygen species may lead to lipid peroxidation 
leading to the biological damage of DNA, lipids and 
proteins (Gülçin et al. 2003). Different diseases such 
as stroke, cancer and heart problems are associated 
with low level of antioxidants (Yildirim et al. 2001). 
Presence of antioxidants in the body prevents 
certain ailments. Different herbal plants are good 
sources of antioxidants (Bravo 1998).  

One of the reliable method to measure total 
antioxidant activity of a compound is 2, 2- di phenyl-
1-picrylhydrazyl radical scavenging assay (DPPH) 
(Miliauskas et al. 2003). In this study, the 
antioxidant activity of Gum Arabic via DPPH radical 
scavenging activity was found to be 20%. This 
agreed with the findings of Ali (2003) while it was in 
contrast with Almajed et al. (2003), Abdalla et al. 
(2002) who reported that gum Arabic has a strong 
antioxidant activity. Amira Kassem and Aminah 
Abdullah (2015) found that the antioxidant activity 
of Acacia senegal Gum Arabic via DPPH radical 
scavenging activity of 50% (Acetone extrat, 
Ethanolic extract, methanolic extract) were found to 
be 3.00, 2.39 and 1.70 respectively and they 
concluded that Gum Arabic has a strong antioxidant 
properties. 

 
Conclusion  

It was concluded that the administration of Gum 
Arabic aquous extract improved the activities of 
catalase and superoxide dis mutase enzymes in 
Albino rats. 
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Table 1: Proximate analysis of Acacia senegal (Gum Arabic) aqueous extract 

 DM % Moisture % Ash % Crude Protein % Ether 
extract 

% 

Crude Fiber% Nitrogen 
Free 

Extract % 

Energy % 

Acacia Senegal 90. 5 9. 5 3.5 2.45 1.7 0.5 82.35 2.84 

 
Table 2: DPPH and phytochemicals screening of Gum Arabic extract 

Variables  Observation Results 

DPPH - 20±0.01 (% RSA) 
Triterpenes No observation - 
Flavonoids No observation + 
Saponins Foam +++ 
Cumarins UV absorption + 
Tannins No observation - 
Sterols No observation - 
Alkaloids No observation - 
Anthraquenone glycosides No observation - 
Cyanogenic glycosides No observation - 

Key: + Trace++ Moderate+++ High concentration - No observation  
 
Table 3: The activity of catalase (U/ml) in sera of rats given Gum Arabic at different doses (Mean ± SE) 

Group Day 0  Day 5 Day 10 

Control 15.01± 1.06a 14.36 ± 1.07b 14.27 ± 0.47bc 
Gentamicin 16.09 ± 2.32a 13.46± 0.99 b 7.75 ± 1.20a 
Gum Arabic (250 mg/kg/day) 15.43 ± 0.45a 08.79 ± 0.11a 11.90 ± 1.57b 
Gum Arabic (500 mg/kg/day) 15.25 ± 1.51a 15.47± 0.20b 15.97 ± 0.62c 

Means in the same column followed by the same letters are not significantly different at (P>0.05). 
 
Table 4: The activity of Superoxide dismutase (U/ml) in sera of rats given gum Arabic at different doses with gentamicin  

Group Day 0  Day 5  Day 10  

Control 90.82 ± 3.22a 92.48 ± 2.45a 92.42 ± 4.82b 
Gentamicin 92.68 ± 1.26a 84.12 ± 2.34a 42.97 ± 9.66a 
Gum Arabic (250 mg/kg/day) 81.98 ± 4.10a 86.97 ± 3.00a 74.80 ± 5.13b 
Gum Arabic (500 mg/kg/day) 88.64A ± 1.75a 87.50 ± 7.47a 64.70 ± 8.37ab 

Means in the same column followed by the same letters are not significantly different at (P>0.05) 
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