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This study has aimed to evaluate the Acacia nilotica seed extract as a natural antioxidant and membrane sta-
bilizer, as well as screening phytochemicals contained in the extract that may underline these activities. Anti-
oxidant activity was evaluated using Phospho-molybdenum and DPPH antioxidant assays; membrane stabili-
zation was evaluated using HRBC-MS assay, whereas phytochemicals were detected using qualitative analyt-
ical tests. Acacia nilotica hydro-methanolic extract exhibited potent, concentration (4-512 μg/mL)-dependent 
antioxidant activity indicated by Phospho-molybdenum and DPPH antioxidant assays, with IC50 values of 
100.5 and 33.19 μg/mL, respectively. In addition, the extract exerted membrane stabilizing effects in a con-
centration (4-512 μg/mL)-dependent manner, with an IC50 value of 41.47 μg/mL. Phytochemical analysis of 
the plant extract clarified the active biological constituent(s) underlying these effects, including tannins, sap-
onins, gums, flavonoids, anthraquinone glycosides, carbohydrates and proteins. These data may suggest Aca-
cia nilotica extract, according to in vitro assays, as a highly potent antioxidant and membrane stabilizer de-
rived from nature and could be applied as an adjunct therapy in disease conditions associated with inflamma-
tion and oxidative stress. 
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Acacia nilotica (also known as Gum Arabic tree, Egyptian thorn, Prickly Acacia) is a leguminous tree belong-
ing to the Fabaceae family, Plantae Kingdom. It is widely spread in subtropical and tropical countries in 
Africa and Asia 1. Acacia nilotica is a medium-sized, single-stemmed, thorny tree that may reach up to 25 
meters in height and 3 meters in diameter 2. 
Acacia nilotica has been used in traditional medicine, and some of its pharmacological activities have been 
demonstrated. The different types of extracts from different parts of the plant were reported to exhibit anti-
aggregatory 3, antihypertensive 4, spasmogenic 4, antifungal 5, anthelmintic 6, antiviral 7, antidiarrheal 8, anti-
bacterial 9, and antimalarial 10 activities. The plant was also tested in vivo for anti-inflammatory 11 and anal-
gesic 12 activities in rats and found positive. 
Oxidative stress is a predisposing factor and a direct cause of various disorders in both humans and animals. 
These disorders may be acute or chronic, for example, diabetes, vascular disease (atherosclerosis), premature 
aging, decreased immune defense and neuronal degeneration. This fact has drawn the attention of pharmacol-
ogists to the crucial role that antioxidants could play in targeting prophylaxis and therapy of related diseases, 
as well as improving the health status and performance of normal subjects 13. Frequent use of conventional 
chemical drugs is usually associated with side effects that may be troublesome in chronic conditions. There-
fore, searching for a safe alternative to scavenging oxidative free radicals (as hydroxyl (OH·), peroxyl (ROO–
), alkoxyl (RO–), and peroxynitrite (ONOO–)) became a need for all concerned personnel, including research-
ers. Antioxidants scavenge and antagonize active free radicals, most probably before attacking cell membranes 
and biological systems 14. 
The present study, therefore, was adopted to utilize some of the most famous and reliable in vitro assays to 
evaluate the antioxidant and membrane stabilizing pharmacological properties of a hydromethanolic extract 
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of Acacia nilotica ripe seeds growing around the River Nile and to identify the active principle(s) that might 
mediate these activities. 
 
 
 
The plant part used 
The ripe, dry seeds of Acacia nilotica (Fig. 1) that are commonly used in folk medicine were obtained from 
our local environment where the seeds are available at shops of herbs and spices elsewhere in Egypt; half kg 
of the seeds was purchased from a shop at Qalioubia province and confirmed by a Botany specialist. 
 
Chemicals and reagents 
DPPH- (2,2-diphenyl-1-picryl-hydrazyl) was obtained from Sigma-Aldrich® Chemical Co. (St. Louis, MO.). 
All other chemicals/solutions used in the present study were of analytical grade. Reagents used for the detec-
tion of different phytochemical groups were prepared as follows: 
Mayer's regent: Mercuric chloride (1.36 g) and potassium iodide (5.0 g) were dissolved separately in 60 and 
20 mL of water, respectively; both prepared solutions were mixed and completed up to 100 mL with distilled 
water. 
Wagner's reagent: Potassium iodide (2 g) and then Iodine (1.27 g) were dissolved in 5 mL of distilled water, 
and the solution was completed to 100 mL with distilled water. 
Hager's reagent: A saturated picric acid solution is heated, filtered, and cooled. 
Dragendorff's reagent: The stock solution was prepared by mixing bismuth sub-nitrate (1.7 g) with distilled 
water (80 mL) and acetic acid (glacial, 20 mL). Potassium iodide solution (50% w/v, 100 mL) was then added, 
and the mixture was shaken until dissolved and then kept in a dark bottle. The working reagent was done by 
premixing 100 ml of the stock solution with 200 ml of glacial acetic acid and making up to the volume of 1 
liter with distilled water in a dark bottle. 
Tannic acid reagent: Ten g of tannic acid powder in 100 mL of distilled water. 
Molisch's reagent: Ten% solution of α-naphthol in alcohol. 
Fehling's reagent: Is a mixture (50:50 v/v) of two solutions that should be mixed only upon use; solution-I 
was prepared by dissolving 6.3 g of copper sulfate-(5H2O) in distilled water containing a few drops of dilute 
sulfuric acid; solution-II was prepared by dissolving 35 g of potassium tartrate and 15.4 g of NaOH in 100 mL 
of distilled water. 
Benedict's reagent: Prepared by dissolving Sodium citrate (86.5 g) and anhydrous sodium carbonate (50 g) 
in 400 ml distilled water, then boiling and cooling until clearance. After cooling, copper sulfate-(5H2O) (8.65 
g) was dissolved in 75 ml distilled water and added to the clear solution. 
Vanillin-hydrochloric acid reagent: Prepared by mixing vanillin (1 g) in alcohol (10 mL) and then adding 
10 mL of concentrated hydrochloric acid. 
Wilson's reagent: Boric and citric acids in anhydrous acetone. 
Millon's reagent: Equal parts of mercury (or mercuric nitrate) and fuming HNO3, diluted with water up to 
twice the original volume. 
Biuret reagent: It consists (per 100 mL final volume) of 0.9 g Sodium potassium tartrate, 0.3 g Copper sul-
fate.5H2O, and 0.5 g Potassium iodide, all dissolved in order in 40 ml 0.2 M NaOH. Then, the mixture was 
brought to the final volume (100 mL) by 0.2 M NaOH. 
 
Extraction procedure 
The extraction procedure was modified after that adopted by Harborne 15. Plant seeds were refluxed in running 
tap water and then with distilled water, shade-dried at room temperature and coarsely crushed using a pestle 
and mortar. After dryness, seed extract was prepared by macerating a weighed amount (250 g) of the crushed 
seeds in a known volume (2 Litres) of aqueous organic solvent (distilled water: methanol, 70:30, v/v) in cov-
ered Erlenmeyer flasks. Maceration was done under refrigeration with continual shaking for 48 hours. The 
hydro-methanolic extracts were filtered and then concentrated using a water bath with a shaker at 56 °C in 
clean, pre-weighed glass beakers. The obtained semisolid residues (yields) were weighed and reconstituted in 
a measured amount of isotonic saline (NaCl 0.85%, w/v). Reconstituted extract concentration was firstly ad-
justed at 1 mg/mL and then serially diluted in isosaline to get 512, 256, 128, 64, 32, 16, 8 and 4 μg/mL 
solutions. Appropriate extraction for every phytochemical test was done according to the test applied, as men-
tioned later. Yield % was calculated as: (Extracted residue weight / Original seed weight) × 100. 
 
 
 

 
MATERIAL AND METHODS 
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Phospho-molybdenum assay 
Prieto Pineda 16 stated that the total antioxidant activity can be tested spectrophotometrically by producing the 
phosphor-molybdenum-(V) complex. The principle of the assay depends on the reduction (decreasing the 
valency) of Molybdenum-(VI) to Molybdenum-(V) by the action of the unknown test sample and then the 
production of a greenish phospho-molybdenum-(V) complex in an acidic medium. In a clean, dry test tube, 
an aliquot (300 μL) of Acacia nilotica seed extract (4 – 512 μg/mL, separately) was mixed with 3 mL of the 
reagent solution that consists of 0.6 M sulphuric acid, 28 mM sodium phosphate and 4 mM ammonium mo-
lybdate. A blank control and standard tubes were prepared by substituting the extract test sample with isosaline 
and ascorbic acid (2 mM in saline). All tubes were stopped, heated using a shaking water bath at 95°C for 
ninety minutes, and left to cool at room ambient temperature. After cooling, the amount of absorbance of the 
mixtures for the blue color was measured at 695 nm against the blank. The antioxidant capacity was estimated 
concerning the standard (Ascorbic acid 2 mM) using the following equation*: 
Antioxidant % = [(A sample ˗ A blank) / (A standard ˗ Ablank)] × 100 
*The increase in the degree of the blue color indicates higher antioxidant activity. 
 
DPPH assay 
The assay was adopted after Blois 17 and Manzocco, Anese 18. The test principle depends on the fact that the 
molecule 2,2`-diphenyl-1-picryl-hydrazyl (DPPH-) is categorized as a stable free radical species by the rule 
of the delocalization of the spare electron over the whole molecule so that the molecule cannot dimerize. Such 
electron delocalization gives the molecule a deep violet color whenever in methanol or ethanol as the solution, 
which can be measured spectrophotometrically at a wavelength of 517 nm (absorption). If the DPPH solution 
is mixed with another solution that donates a hydrogen atom, the reduced form of DPPH is devoid of this 
violet color. The test was conducted by adding an aliquot (200 μL) of the extract test sample at a particular 
concentration (4 - 512 μg/mL) to 2 mL of DPPH- solution (0.5 mM in methanol) in a covered dry clean test 
tube. The blank control and standard tubes were prepared similarly, but the test sample solution was replaced 
by isosaline and ascorbic acid (2 mM in saline), respectively. After 30 minutes of incubation at room temper-
ature, the absorbance was measured at 517 nm. The percentage of the DPPH- free radical scavenging is cal-
culated using the following equation*: 
Antioxidant % = [(Ablank ˗ Asample) / (Ablank ˗ A standard)] × 100 
*The decrease in the degree of the violet color indicates higher antioxidant activity 
 
HRBC-MS assay 
The membrane stabilizing potential of the hydromethanolic extract of Acacia nilotica seed was evaluated in 
vitro by HRBC-MS (Human RBC-Membrane stability) assay according to 19 after minor modifications. Mem-
brane stability of RBCs incubated with the extract at serial concentrations (4-512 μg/mL) was tested. A blood 
sample (10 mL) was collected from a healthy human donor (assured that he has not received any anti-inflam-
matory drugs within the last two weeks) and added to an equal volume of isosaline (NaCl 0.85% in distilled 
water, pH 7.4). The fresh blood-saline solution mixture was centrifuged at 900xg for 5 minutes, and the re-
sultant supernatant was carefully pipetted out. The packed cells were re-suspended with an equal volume of 
isosaline and re-centrifuged. This stepwise was repeated twice until the supernatant became clear. A 10% 
RBC suspension was then prepared with isosaline and used immediately to investigate the effect of the plant 
seed extract on RBC membrane stability by challenge with a hypotonic saline solution. A volume of 4.5 mL 
reaction mixture consisting of 2 mL hypotonic saline (NaCl 0.36 %, pH 7.4), 1 mL of sodium phosphate buffer 
(0.15 M, pH 7.4), 1 mL of plant extract (4-512 μg/mL) dissolved in isosaline and, finally, 0.5 mL of 10% of 
the freshly prepared RBC suspension. A standard control was made by including 1.0 mL of diclofenac potas-
sium (100 μg/mL) in isosaline. A blank control tube was prepared similarly by replacing the 1 mL of the test 
plant extract with 1 mL of distilled water. After that, all prepared tubes were incubated at 37°C for 30 minutes, 
then centrifugated at 900xg rpm for 5 minutes. The resultant supernatant solutions containing hemoglobin 
were pipetted into cuvettes, and the absorbances were measured spectrophotometrically at a wavelength of 
560 nm. 
The percentage membrane-stabilizing capacity was estimated using the following equation*: 
% Membrane stability = [(Ablank ˗ Asample) / (Ablank ˗ A standard)] × 100 
*Decreasing the degree of red indicates higher membrane stabilizing activity. 
 
Phytochemical analysis 
Phytochemical screening of Acacia nilotica for the presence of different active principle groups, including 
alkaloids, glycosides, anthraquinones, cardiac glycosides, saponins, tannins, phlorotannins, flavonoids, resins, 
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gums, terpenoids, coumarins, oils and proteins was carried out. All tests were performed as triplicates and 
given marks from (-) to (+++) according to the strength of the color or precipitate that appeared. 
 
Detection of alkaloids 
About one g of the crushed seeds was extracted with 10 mL of diluted 1% HCl, with heat aid; then the mixture 
was filtered 20. In clean and dry test tubes, two mL of the filtrate were treated separately with a few drops of 
Mayer's, Wagner's, Hager's, Dragendorff's, or tannic acid 10% reagents. Creamy, brown, yellow, deep yellow, 
and buffy precipitation with those detecting reagents, respectively, was judged as an indicator for an alkaloidal 
substance content. 
Detection of glycosides/carbohydrates 
The extraction was done by heating 5 grams of the crushed seeds with 30 mL of distilled water. The watery 
extract was then decanted, and the supernatant was tested for its content of a carbohydrate and a glycoside 
substance following the classical procedure reported by 21 and 22, with minor modifications, in the following 
tests: 
Molisch's test: About 0.2 mL of α-naphthol alcoholic solution 10% was added to two mL of the tested water 
filtrate in a clean and dry test tube; then by the addition of 2 mL of sulphuric acid onto the inside wall of the 
tube, a bluish violet zone formation denotes presence of glycosides and carbohydrates. 
Fehling's test: Equal amounts of the concentrated extract and Fehling's reagent were mixed and heated for a 
few minutes. Precipitation with a changing of color ranging between yellow to brown indicates the presence 
of certain glycones as a part (or not) of glycosides and carbohydrates. 
Benedict's test: Equal aliquots of the concentrated extract and Benedict's reagent were mixed in a clean and 
dry test tube and heated for a few minutes. Precipitation, with the change of color to any degree from yellow 
to red-brown, denotes the presence of reducing sugar(s) as a part (or not) of glycosides and carbohydrates. 
To differentiate if the constituent is a glycoside or carbohydrate, Fehling's and Bendedict's tests were repeated 
twice, the first with an aqueous extract of the seed, while the second with the acidulated (H2SO4) extract (that 
was then neutralized by 5% NaOH solution); stronger color in the second trial indicates a glycoside in general. 
Special tests to detect special glycoside categories were performed as follows:   
Baljet's test: A few drops of sodium picrate solution were added to 1 mL of the concentrated extract. Orange 
discoloration denotes the presence of cardiac glycoside(s). 
Legal's test: To 100 mg of the crushed seed powder, 2 mL of pyridine solution, a few drops of nitroprusside, 
and then a few drops of 20% NaOH solution were added successfully. A deep red color indicates cardiac 
glycoside. 
Killer-Killiani test: Two mL of acetic acid (glacial) with a drop of ferric chloride solution was added to five 
mL (100 mg/mL in methanol) of the crushed seed extract in a clean and dry test tube. One mL of conc. Sul-
phuric acid was added to form a zone above the prepared mixture. The formation of a bluish-brown ring at the 
interface indicates the deoxy- -sugar characteristic of cardiac glycosides 23. 
Schonteten's Reaction (Borax test): To 2 mL of the aqueous seed extract (1 g/10 mL), 0.1 g of Borax was 
added and heated until dissolved. A few drops of the liquid were poured into a test tube almost full of water; 
a green fluorescence indicates anthraquinone glycoside. 
Borntrager's test: Half g of the crushed seeds was heated with 6 mL of a diluted acid as 1% HCl or 1% 
H2SO4 and decanted or filtered. The supernatant/filtrate was then strongly mixed with 5 mL of benzene and 
then filtered; then, two mL of 10% ammonia solution were added to the supernatant/filtrate. Upon vigorously 
shaking tube contents, the appearance of a pink, violet, or red coloration in the ammoniacal layer indicates the 
presence of anthraquinone glycoside(s) 23. 
Modified Borntrager's test: To 0.5 gm of the crushed seed powder, 5 mL of 5% solution of ferric chloride and 
5 mL dilute HCl were added, and the mixture was heated in boiling water bath for 5 minutes, cooled and 
shaken gently with an organic solvent as benzene. The organic solvent layer was separated, and an equal 
volume of dilute ammonia was added. A pinkish-red color in the ammoniacal layer is indicative of anthraqui-
none glycoside. 
Detection of saponins 
Foam (Froth) test: The ability of saponin to produce froth upon shaking and emulsion with oil was used for 
its detection 20. About two g of the crushed seeds were heated in 20 mL of distilled water in a water bath for 
five minutes and then filtered. Ten mL of the filtrate was mixed with 5 mL of distilled water in a clean, dry 
25 cm cylinder and subjected to vigorous shaking to observe froth formation. To complete the test, three drops 
of olive oil were mixed with the formed froth (if any), shaken vigorously and observed for emulsion formation. 
At least ten cubic mm height of froth that stands for at least 10 minutes indicates saponin and emulsion for-
mation confirms it. 
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Hemolysis test: the ability of saponin to reduce surface tension and cause hemolysis was utilized for its de-
tection. Two test tubes were prepared, and 5 mL of 10 % blood suspension in isosaline was placed in each 
(clear upon centrifugation). 5 mL of isosaline solution was added to one of them, while 5 mL of the seed 
extract in isosaline was placed in the other tube instead. Both tubes were gently mixed, centrifuged and noticed 
for hemolysis. 
Detection of tannins/phenols 
About 2 g of the seed powder was extracted in 20 mL ethanol (50 %) by heating in a water bath for 10 minutes 
at 70 °C and tested for tannins and other phenolic compounds in the seed extract using the following tests 24.  
Gelatin test: Equal amounts of the extract and 1% gelatin solution in sodium chloride (0.85%) were mixed in 
a clean, dry test tube. The formation of white/cloudy/buffy precipitate indicates the presence of tannins (in 
general) in the seed extract. 
Lead acetate test: Two mL of 10% lead acetate was filtered, and a straightforward solution was added to 2 
mL of the extract. A bulky white precipitate indicates the presence of tannin and phenolic compounds. 
Phenazone test: A mixture of the seed extract (aqueous) and sodium acid phosphate (0.5 g) was heated, cooled 
and filtered. When phenazone solution (2%) is added to the filtrate, a bulky colored precipitate is formed if a 
tannin is there. 
Bromine solution test: Equal amounts of the seed extract (aqueous) and bromine solution were mixed. Con-
densed tannins will give a buff-colored precipitate, while hydrolyzable tannins give no precipitation. 
Ferric Chloride test: A few drops of FeCl3 solutions (1%) were added to an aliquot of 2 mL of the prepared 
extract; the formation of bluish-black or greenish color denotes the presence of gallo- or catechol- -tannins 
(hydrolyzable or condensed), respectively. 
Hydrochloric acid test: Half g of the seed powder was boiled with 5 mL of 1% HCl for 10 minutes; the 
appearance of a red precipitate refers to phlorotannins 23. 
Vanillin test: Two mL of vanillin-HCl reagent were added to an aliquot of five mL of the alcoholic seed 
powder extract (1 g seed/10 mL alcohol). The formation of a red or pink deposit denotes the presence of gallic 
acid (a hydrolyzable tannin). 
Detection of flavonoids 
Shinoda's (Cyanidin) test: Two mL of 10% ethanolic extract of the crushed seed powder (1 g/10 mL; w/v) 
were mixed with 0.5 ml of HCl (10%) and a few mg of magnesium metal turnings. The development of a 
reddish color denotes the presence of flavonoids 23. 
Wilson's test: Some flavonoids (5-oxyflavones and 5-oxyflavonoles) with Wilson's reagent develop a brightly 
yellow color with yellowish-green fluorescence if present in the seed extract. 
Lead Acetate test: A few drops of clear lead acetate solution (10%) were added to two mL of the crushed 
seed ethanolic extract in a clean and dry test tube. The appearance of a yellow-colored precipitate denotes the 
presence of flavonoids. 
Alkaline reagent test: Two mL of the seed aqueous extract were treated with 10% ammonium hydroxide 
solution; yellow fluorescence observation denotes the presence of flavonoids. 
Detection of resins 
Fifty mL of 95% ethanol was added to about 5 g of the dry grind of the plant seeds. The mixture was heated 
in a shaking water bath for about 20 minutes and then decanted or filtered. Upon adding about 5 mL of distilled 
water, a precipitate's formation denotes a resinous content 20. 
Detection of Gums/Mucilages: 
The extraction was done by dissolving 1 g of the powdered seeds in 10 mL of distilled water in a dry, clean, 
large test tube. Then, absolute alcohol (25 mL) was added with constant stirring. The appearance of a 
white/cloudy precipitate denotes the presence of gums/mucilages 25. 
Detection of terpenoids/steroids 
Presence of terpenoids and derived steroids in Acacia nilotica seeds was carried out by the following tests: 
Salkowski's test: One hundred mg of the crushed seeds were extracted in 2 ml of chloroform, and then 3 ml 
of concentrated H2SO4 were carefully added onto the wall of the test tube. After standing for minutes, reddish 
coloration at the lower layer confirms the presence of steroids, while turning it into yellow indicates terpenoids 
20. 
Libermann-Burchard test: The chloroform extract was treated with a few drops of acetic anhydride and then 
heated. After cooling, an equal amount of concentrated H2SO4 was added carefully onto the inside wall of the 
test tube. The appearance of a brown ring at the interface and the turning of the upper layer into green indicate 
the presence of steroids, while the formation of a dark red color indicates terpenoids. 
Detection of Fixed oils 
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Spot (Stain) test: Petroleum ether or benzene seed extracts were tested for fixed oils/fats. A small amount of 
extract was pressed between the filter paper folds. The appearance of oil stains denotes fixed oil/fat content 
26. 
Saponification test: A few drops of 0.5 N alcoholic KOH solution were added to a reasonable amount of the 
seed extract and a drop of ph-ph. The mixture was heated in the water bath for 1~2 h. Soap formation or partial 
alkali neutralization denotes the presence of fixed oil 26. 
 
Detection of Proteins/Amino acids 
A gram of the crushed seed powder was mixed with 10 ml of distilled water in a dry clean test tube and filtered 
through Whatman No.1 filter paper. Then, the filtrate was subjected to tests for proteins and free amino acids, 
including: 
Millon's test: A few drops of Millon's reagent were added to two mL of the prepared seed filtrate. A buffy 
white precipitate that turns red upon heating denotes the presence of proteins 27. 
Biuret test: An aliquot of 2 mL filtrate was treated with a few drops of Biuret reagent (see above). Turning 
the light blue color into a violet/mauve color denotes the presence of peptide bonds/proteins 15. 
Ninhydrin test: A few drops of 0.2% ninhydrin solution in acetone were added to 2 mL of the seed aqueous 
filtrate in a clean and dry test tube. A characteristic purple color upon heating indicates the presence of free 
amino acids 28. 
 
Data presentation and analysis 
Data are expressed as mean ± Standard error of the mean of three separate observations (triplicates). Each 
observation was calculated as % of the activity of the corresponding standard. For in vitro antioxidant assays, 
the IC50 values of the plant seed extract were calculated for each assay from the logarithms of the used con-
centration range (4-512 μg/mL). All statistics and graphing procedures were done using the computer program 
GraphPad Prism® version 6 (CA, USA). 
 
 
 
 
The yield % of the crushed Acacia nilotica seeds when macerated in hydromethanol (70:30, v/v) was 31.4%.  
Data from the present study revealed that Acacia nilotica seed hydromethanolic extract exhibited potent total 
antioxidant activity indicated by phospho-molybdenum assay. The effect was concentration-dependent, being 
2.11 ± 0.81 and 35.80 ± 1.35 % at 4 and 512 μg/mL, respectively, with IC50 value of 100.5 μg/mL (Table 1 & 
Fig. 2). 
Concerning DPPH radical-scavenging activity, Table 2 & Fig. 3 show that the DPPH radical-scavenging ac-
tivity of Acacia nilotica seed extract was concentration-dependent, being 2.56 ± 0.40 and 92.14 ± 0.62 % at 4 
and 256 μg/mL, respectively with IC50 value of 33.19 μg/mL. 
As indicated by the HRBC-MS assay, Acacia nilotica seed extract exhibited potent membrane stabilizing 
activity on RBC membranes that was concentration-dependent, being 5.60 ± 2.25 and 89.75 ± 2.83 % at 4 and 
256 μg/mL, respectively, with IC50 value of 41.47 μg/mL (Table 3 & Fig. 4). 
Phytochemical analysis revealed the presence of tannin-, flavonoid, gum-, anthraquinone glycoside-, saponin-
, carbohydrate- and protein-compounds (Table 4). On the other hand, some other phytochemical groups and 
compounds, including alkaloids, cardiac glycosides, resins, terpenoids, steroids, fixed oils/fats, gallic acid and 
free aminoacids, were not detected by the used tests (Table 4). 
 

 

 
RESULTS 

 

 

 

Figure 1. Photograph for the seeds of the 
Acacia nilotica plant used for extraction. 
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Conc. (μg/mL) Antioxidant activity 
(%) 

Replicates 

4 2.11 ± 0.81 3 
8 1.94 ± 0.84 3 
16 4.99 ± 0.45 3 
32 7.00 ± 0.39 3 
64 14.58 ± 1.52 3 
128 22.68 ± 0.99 3 
256 35.57 ± 1.32 3 
512 35.80 ± 1.35 3 

 
Table 1. Antioxidant activity (% from 2 mM Ascorbate as a standard) of Acacia nilotica seed extract (4-512 μg/mL) indicated 
by Phospho-molybdenum assay. 

 

Figure 2. Phospho-molybdenum antioxidant assay. Line graph showing the % of the phospho-molybdenum complex for-
mation by different concentrations of Acacia nilotica seed hydromethanolic extract (4-512 μg/mL); values are means ± 
SEM of triplicates. 

 

Conc. (μg/mL) Antioxidant activity 
(%) 

Replicates 

4 2.56 ± 0.40 3 
8 2.60 ± 0.39 3 
16 8.28 ± 0.54 3 
32 43.58 ± 1.37 3 
64 86.98 ± 0.83 3 
128 89.91± 0.64 3 
256 92.14 ± 0.62 3 
512 91.92 ± 0.28 3 

Table 2. This Antioxidant activity (% from 2 mM Ascorbate as a standard) of Acacia nilotica seed extract (4-512 μg/mL) 
indicated by DPPH assay. 
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Figure 3. Phospho-molybdenum antioxidant assay. Line graph showing the % of the phospho-molybdenum complex for-
mation by different concentrations of Acacia nilotica seed hydromethanolic extract (4-512 μg/mL); values are means ± 
SEM of triplicates. 

 

Conc. (μg/mL) Membrane stabilization 
(%) 

Replicates 

4 5.60 ± 2.25 3 
8 6.30 ± 2.24 3 
16 18.30 ± 2.32 3 
32 34.70± 3.52 3 
64 66.55 ± 2.02 3 
128 76.34 ± 2.84 3 
256 89.75 ± 2.83 3 
512 89.05 ± 2.56 3 

Table 3. Membrane stabilizing activity (% from 100 μM Diclofenac as a standard) of Acacia nilotica seed extract (4-512 
μg/mL) indicated by HRBC-MS assay. 

 
Figure 4. HRBC-MS assay. Line graph showing the % of the membrane stability exhibited by different concentrations of 
Acacia nilotica seed extract (4-512 μg/mL); values are means ± SEM of triplicates. 
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    Active Group Title 2 Title 3 

Alkaloids 

Mayer's - 
Wagner's - 
Hager's - 

Dragendorff's - 
Tannic acid 10% ± 

Glycosides/ Carbohydrates  
Molisch's + 
Fehling's + 
Benedict's + 

Cardiac glycosides  
Baljet's - 
Legal's - 

Kileer-Killiani - 

Anthraquinone glycosides 
Schonteten's ++ 
Borntrager's ++ 

Modified Borntrager's ++ 
Saponin 

 
Froth ++ 

Haemolysis + 

Tannin 

Gelatin +++ 
Lead acetate +++ 
Phenazone +++ 
FeCl3 test +++ 

Phlobatannin Hydrochloric acid test ± 
Gallic acid Vanilin test - 

Flavonoids 

Shinoda's test ± 
Wilson's ± 

Lead acetate ++ 
Alkaline reagent ++ 

Resins Distilled water - 
Gums/Mucilages Absolute alcohol +++ 

Terpenoids/Steroids Salkowski's - 
Libermann-Burchard - 

Oils/Fats Stain - 
Saponification - 

Protein Millon's +++ 
Biuret ++ 

Free amino acids Ninhydrin - 

Table 4. Phytochemical analysis results of the seed extract of Acacia nilotica. 
 
 
 
The search for new antioxidant pharmaceutical preparations from natural sources such as plants has increased 
over the last few decades. Antioxidants seem to play a considerable role in prophylaxis as well as therapy 
against reactions of un-scavenged ROS (reactive oxygen species) with cellular lipids, proteins, carbohydrates, 
and nucleic acids that may induce irreversible functional alterations or even complete damage to the exposed 
cells that are associated with numerous disease disorders 29. The current study was designed to introduce 
scientific evidence for the antioxidant and membrane stabilizing activities (in vitro) of the hydro-methanolic 
extract of the mature seeds of Acacia nilotica plant. Phytochemical analysis using classical qualitative tests 
was also carried out to detect the content of the active phytochemical groups that underlie these activities, if 
any. 
The antioxidant potential of Acacia nilotica seed extract was quantified spectrophotometrically using a phos-
pho-molybdenum complex formation assay. The present experiment demonstrated that the extract exhibited 
potent antioxidant activity indicated by this assay, with a maximum effect of 35.80 ± 1.35% from the used 
standard (Ascorbic acid 2 mM) by concentration of 512 μg/mL, while the IC50 was calculated as 100.5 μg/mL. 

 
DISCUSSION 
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Previous evidence has shown that medicinal plants' phenols, flavonoids, and related compounds significantly 
reduce MO-(VI) and phosph-MO-(V) production 30. These compounds were evidenced in Acacia nilotica seed 
extract using phytochemical analysis, and their presence may explain the plant's MO-(VI) scavenging activity. 
The ability of Hydrogen donation by a particular substance could be determined by DPPH assay. An antioxi-
dant that gives that proton neutralizes and, thus, decolorizes the violet color of the DPPH- solution, and the 
extent of color bleaching is directly related to either the concentration or potency or both of the tested antiox-
idants. In the present assay, the seed extract of Acacia nilotica showed significant inhibition % that was a 
maximum of 92.14 ± 0.62% by 256 μg/mL, compared to the standard (2 mM ascorbic acid). This result may 
suggest that Acacia nilotica seed extract contains active principle(s) that are (are) able to donate hydrogen to 
scavenge a free radical and protect against its potential damage. These principles include one or more of those 
tested positively using phytochemical screening, especially tannins/phenols and flavonoids. 
Antioxidant findings proved in the present study may be parallel to those of 31 who reported that the extracts 
from leaves, bark and pods of Acacia nilotica exhibited antioxidant properties indicated by DPPH- assay and 
attributed such activity to the high total phenolic contents of the parts used. 
The effect of Acacia nilotica seed extract on RBC membrane stability was potent and promising. The extract 
exhibited a concentration-dependent membrane stabilizing effect, as indicated by guarding against lysis of 
RBCs when challenged with hypotonic saline solution. The maximum % of membrane stabilization produced 
by the extract was 89.75 ± 2.83%, recorded at a concentration of 256 μg/mL, compared to the standard drug 
Diclofenac potassium, with an IC50 value of 41.47 μg/mL. The structure of erythrocytic membranes is analo-
gous to that of lysosomes 32 and, thus, its stabilization and integrity-keeping potential may imply that the seed 
extract may be necessary in limiting the inflammatory response via inhibition of inflammatory mediators re-
lease from lysosomes and mast cells as well as cells exposed to oxidative stress and injury 33. 
Qualitative phytochemical analysis of the seed extracts revealed the presence of high (+++) contents of many 
phytochemical groups. Tannins and flavonoids, in particular, may account for the anti-inflammatory and an-
tioxidant potentials exhibited by the Acacia plant extract. These results partially follow those of 31 who found 
that other parts of the plant, including leaves, bark and pods, are rich in total phenolic compounds that were 
characterized and identified by liquid chromatography-tandem mass spectrometry as galloylated catechins and 
gallocatechin derivatives in tested extracts. Our extract, however, was negative for the gallic acid detection 
test. 
 
 
 
 
It could be concluded that the extract of Acacia nilotica seeds has a strong potential for antioxidant and mem-
brane stabilizing activities, and these potentials are attributed to their content and beneficial phytochemical 
constituents. The seeds of the Acacia nilotica plant, thus, could be an excellent pharmaceutical source of 
natural antioxidant and anti-inflammatory medicines. 
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