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ABSTRACT 
 

Acacia mearnsii is characterized as a tree with dark green leaves and grow on any types of soil. Its 
bipinnate leaves with individual leaflets that are used in folk medicine in wound healing, 
antioxidant, anti-inflammatory and antiviral. Phytochemical tests demonstrated the presence of 
saponins, flavonoids and tannins. The haemolytic activity evaluation of dry crude buthanolic leaves 
extract of A. mearnsii confirming the presence of saponins as a chemical marker of this species 
presenting a low haemolytic content in comparison with Tribullus terrestres, herbal reference 
product. 
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1. INTRODUCTION 
 
Acacia mearnsii is a native species of Australia, 
popularly known like dark-acacia, introduced in 
south of Brazil. Since then, it was largely used on 
reforestation, due to its great commercial and 
economic significance [1]. The main attribute of 
this species is the capacity to fix nitrogen on soil 
and organic material incorporation, providing 
protection and productive maintenance [2]. 
 
This plant is a tree with dark green leaves of 
about 10 to 30 meters of height and grow on  any 
types of soil. Its leaves are composed, bipinnate, 
with individual leaflets shorter in relation to its 
width [3]. The wood is used for manufacturing of 
cellulose, agglomerate and energy achievement 
of charcoal production, from its bark is extracted 
the tannin, employed on pharmaceutical and 
leather industries, applied like a dye, corrosion 
inhibitor, facilitator of liquid flow on pipes and like 
a flocculant agent in water reservoirs. 
 
Tannins are group of polyphenolic chemical 
substances found in plant cells, it can be divided 
in two groups, water soluble and condensed, that 
composed of flavonoid units, which is  the most 
common group found in dark-acacia extract 
[4,5,6]. Species rich in tannins have been used 
for diarrhea, hypertension, wounds, burns, 
kidney, gastric and inflammatory problems [7]. 
 
The antioxidant activity attributed to the 
flavonoids and tannins were reported to helped in 
healing processes, as long as the free radicals 
are an important factor on formation of ulcerative 
and erosive lesions on gastrointestinal tract [8] 
[9]. Flavonoids are a group of polyphenolic 
substances, largely distributed on plant kingdom 
with diversified biological activity [10]. 
 
In addition to the phenolic compounds, terpenes 
also group of secondary metabolites that have 
important pharmacological activity. Studies 
revealed the presence of the triterpenoid 
saponins in species of Acacia genus [11]. 
Saponins are glycosides from steroids or from 
polycyclic terpenes, it has lipophilic  and 
hydrophilic characteristics that determines the 
property to reduce the superficial tension of 
water and its detergent actions. 
 
Pharmaceutical interest in saponins is due to 
their used in formulation adjuvant, active 
component in herbal drugs, material for steroids 
synthesis and primarily haemolytic activity was 
due to the ability of glycoside to combine with 

cholesterol molecules present on the membrane 
of the erythrocyte, disturbing the intern-extern 
balance and promoting a cell rupture, with 
consequent hemoglobin released [12]. Some 
saponins in species of the gender Acacia 
demonstrated anti-inflammatory, antimicrobial, 
antiviral and antitumor properties [13,14]. 
 
The presence of secondary metabolites found on 
barks of Acacia mearnsii with countless 
pharmacological activities reported in literature 
and the lack of information about presence of 
saponins stimulated the phytochemical 
evaluation of its leaves extract and also to test its 
haemolytic capacity. 
 
2. MATERIALS AND METHODS 
 
2.1 Plant Material 

 
Leaves of Acacia mearnsii were collected in the 
county of Lapa, in the State of Paraná, Brazil. 
Species identification was carried out at the 
Botanical Garden of National Museum of Federal 
University of Rio de Janeiro. A voucher specimen 
is deposited in the Botanical Garden of National 
Museum of Federal University of Rio de Janeiro, 
under the registration number R 223 878. 

 
2.2 Preparation of the Extracts 

 
The methanol extract was prepared from 579.8 g 
of natural leaves of Acacia mearnsii. The 
vegetable samples were packed in a glass 
container and macerated with 1765 mL of MeOH 
for 10 days. After maceration, the filtered fluid 
was concentrated in a rotary evaporator under 
reduced pressure, providing 131.9 g of dry crude 
methanol extract (DCME) with 22.75% of yield. 
The DCME was resuspended in 100 ml of 
methanol to provide the raw methanol extract 
(RME) with concentration of 1.319 mg/mL. 50 mL 
of RME was partitioned with 275 mL of a solution 
(H2O/BuOH 50:50). The aqueous phase was 
discarded and the (buthanolic or buthanolic 
please recheck) phase was concentrated in the 
rotary evaporator with elevated pressure on 
100ºC providing 2.759 mg of dry crude 
buthanolic extract (DCBE) with 0.00047% of 
income. In 12.624 mg of DCBE and Tribullus 
terrestres extract (Androsten ® – Herbarium – 92 
mg extract Tribullus terrestres containing 31.592 
mg of protodioscin) were added 1.2 mL of 
isotonic solution of NaCl 0.9% in order to obtain 
a solution with a final concentration in each bottle 
of 10.52 mg/mL. Both solutions are subsequently 
used in the haemolysis assay. 
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2.3 Phytochemical Assays 
 
For evaluation of different classes of secondary 
metabolites, precipitation reaction, color test and 
foam tests were undertaken by using fresh 
leaves and (RME) of A. mearnsii. 
 
The saponins test was prepared with decoct of 
leaves in neutral pH, this solution was vertically 
stirred verifying if there was formation of 
persistent foam for 15 minutes in the presence of 
HCl. For tannins observed formation of 
precipitate upon addition of gelatin solution 2% in 
1 mL of (RME). The presence of flavonoids 
proceeded (Shinoda´s or Shinoda recheck) 
reaction in an acid medium, adding 1 mL of RME 
and magnesium metal. 

 
2.4 Haemolytic Assays 
 
Defibrinated lamb blood (Laborclin 0.6 mL – 
0.5%) was mixed with 0.6 mL of saline solution 
containing 50; 25; 13.25; 6.63 and 3.31% of 
solutions from DCBE of A. mearnsii (10.52 
mg/mL) and from reference drug T. terrestres 
(10.52 mg/mL). The mixtures were incubated for 
30 min at 37ºC and centrifuged at 3000 rpm for 
10 min. The free hemoglobin in the supernatant 
was measured at 540 nm absorbance. Saline 
solution and distilled water were included as high 
and low haemolytic controls, respectively. The 
haemolytic percentages developed by saline 
solution were deducted from all groups. The 
concentration of A. mearnsii that induced 50% of 
maximal haemolysis was considered as a low 
haemolytic dose (HD50, graphical interpolation). 
Each experiment was performed in triplicate for 
each concentration [15]. 
 
2.5 Data Analysis 
 
The data obtained were expressed by means of 
various statistical packages to indicate mean ± 
SEM and analyzed using one way ANOVA 
followed by Student’s t-test. p values less than 
0.05 (p<0.05) were considered to be statistically 
significant. 
 

3. RESULTS AND DISCUSSION  
 
The secondary metabolites for being factors of 
interaction between organisms, it often shows 
remarkable biological activities, many are 
commercially useful in pharmaceutical, food, 
agronomic and perfumes industries. The 
pharmaceutically greater interest is mainly            
the number of pharmacologically valuable 

substances. In this way the interest in knowing 
the main active principles of plants with potential 
use in the cure and treatment of various ailments 
has grown.  
 
The phytochemical research aimed to know the 
chemical constituents of the plant species or 
evaluate their presence in them, when it does not 
have chemical studies on the species of interest. 
The phytochemical analysis can identify the 
relevant secondary metabolites groups. 
 
The (RME) of the leaves of A. mearnsii indicated 
a positive result for the presence of tannins by 
precipitate formation, flavonoids by red color 
formation and saponins by foaming after 
vigorous stirring. These substances in the plant 
kingdom has a defensive function against 
predators or attracting pollinators, but also have 
other biological activities [16]. 
 
The tannins prevent peroxidation of lipids and 
degradation of nucleotides; also accelerate the 
wound healing process. Flavonoids have 
antioxidant, anti-inflammatory and anticancer 
properties [7,10]. Saponins have been 
associated with anti-inflammatory, antiviral, 
antimicrobial, antifungal and haemolytic activity 
due to the ability to interact with the steroid 
saponins membrane [15].  
 
The haemolytic evaluation of (RME) of the leaves 
of A. mearnsii was performed in comparison with 
the herbal medicine which has Androsten  
presenting 31.592 mg of protodioscin, which is a 
steroidal saponin in each 94 mg of Tribullus 
terrestres extract. There are strong indications 
that the haemolytic activity of saponins is related 
to the type of aglycone present in its structure. 
The steroidal saponins have a higher haemolytic 
activity when compared to triterpenoidal 
saponins [17]. The haemolytic concentration 
(CH50, in ug/ml) of A. mearnsii extract and that 
of reference drug capable of inducing 50% of 
maximum hemolysis was considered low 
haemolytic dose and obtained by graphical 
interpolation (Fig. 1). 
 
The dry crude buthanol extract (DCBE) of A. 
mearnsii is 5000 times less haemolytic than 
extract of T. terrestres. Protodioscin present in 
extract of T. terrestres is a steroidal saponin and 
therefore have higher haemolytic capacity when 
compared to the triterpenoid, the high haemolytic 
capacity of steroidal saponins related to its ability 
to interact with more intensity with the cholesterol 
of cellular membranes [18]. The individual



Fig. 1. Haemolytic concentration 
Results  as Mean ± SEM

Fig. 2. Hemolytic activity in ug/ mL
concentration hemolytic (CH50) capable of inducing 

considered low hemolytic dose is obtained by interp olation. The experiments were performed 
in tri

Mean ± SEM. * p <0.05 ANOVA followed by Student's T test (n
 
assessment of dilutions of the extracts (
Fig. 2) of A. mearnsii and T. terrestres
comparing in each dilution its haemolytic 
response. Dilutions of extract of 
have a high haemolytic percentage. Extract of 
terrestres shows low variation of haemolytic 
percentage with the decreasing of concentration, 
but the haemolytic activity of the extract of 
mearnsii shows a drop in its haemolytic 
percentage, as long as it reduces its 
concentration. The low haemolytic activity fo
in extract of A. mearnsii may be related to its 
triterpenoid aglycone of its saponins, so that, 
their extracts show low toxicity, which propels the 
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Haemolytic concentration (HD50), in µg/mL, the extracts of A. mearnsii  and 

SEM. *p<0,05 ANOVA, followed by Student's T test (n = 15) 

mL, the dilutions of the extracts of A. mearnsii  and T. land. 
concentration hemolytic (CH50) capable of inducing 50% of maximum hemolysis was 

considered low hemolytic dose is obtained by interp olation. The experiments were performed 
in tri plicate for each concentration 

SEM. * p <0.05 ANOVA followed by Student's T test (n=15) 

dilutions of the extracts (above 
T. terrestres allows 

comparing in each dilution its haemolytic 
response. Dilutions of extract of T. terrestres 
have a high haemolytic percentage. Extract of T. 

shows low variation of haemolytic 
percentage with the decreasing of concentration, 
but the haemolytic activity of the extract of A. 

shows a drop in its haemolytic 
percentage, as long as it reduces its 
concentration. The low haemolytic activity found 

may be related to its 
triterpenoid aglycone of its saponins, so that, 
their extracts show low toxicity, which propels the 

isolation, elucidation and pharmacological 
evaluation of the saponins found on extracts of 
A. mearnsii, as long as there was no data found 
on literature on the isolation and purification of 
the active constituents of this species.
 

4. CONCLUSION 
 
The leaves of A. mearnsii indicated the presence 
of tannins, flavonoids and saponins. The last one 
has been associated to the ability to interact with 
the steroid membrane and cause rupture of 
erytrocytes. The haemolytic evaluation of the 
leaves of A. mearnsi was performed in 
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comparison with the herbal medicine, Tribullus 
terrestres, which has Androsten as a steroidal 
saponin. There are strong indications that the 
haemolytic activity of saponins is related to the 
type of aglycone present in its structure. The 
steroidal saponins have a higher haemolytic 
activity when compared to triterpenoidal 
saponins. The haemolytic concentration (CH50, 
in ug/ml) of A. mearnsii extract was bigger than 
herbal reference drug, what suggest a low 
haemolytic activity. 
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