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Abstract

Anaemia is condition when haemoglobin (Hgb) level is <13.0gm/dL in men and <12.0gm/dL in female. In
women blood disorders like anaemia, menstruation problems, miscarriage, foetus death, ischemia and stroke all
are life threatening problems. The Acacia suma has been reported in Ayurvedic Pharmacopeia of India for
traditional role in treatment of blood disorders. The hydroalcoholic extract yield was 9.75% and shown
presence of phenols, flavonoids and tannins. The hemolytic assay and osmotic fragility assay were performed
and percent hemolysis was analysed as Mean = SD. Further, mineral content of the extract was determined
using flame Atomic Absorption Spectrometry. In phytochemical screening the hydroalcoholic extract of Acacia
suma shown presence of carbohydrate, proteins, amino acid, steroids, saponin, flavonoids, alkaloids, tannins
and phenols. At concentration 250ul/ml, 150ul/ml and 50pul/ml the extract revealed 24.53 + 3.92 %, 30.63 +
4.18 % and 54.66 + 8.92 percent hemolysis respectively. In mineral calcium was found highest among the
elements (390.58 £ 7.39 ppm) followed by zinc (26.488 + 0.32 ppm) and iron (25.84 £ 0.79 ppm). As
concentration increases, extract exhibited significant hemo-protective potential and it could be an effective
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medicine for the treatment of iron deficiency anemia and hemolytic anemia. DOT: https:/doi.org/
10.47552/
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Introduction deficiency of iron, zinc and B12 vitamin deficiency. Several types

Blood is a connective tissue and plays important role in
transporting nutrients throughout the body, helps in exchange of
gases mainly oxygen and carbon dioxide, act as defence system in
pathogenic condition, removes out metabolic waste from the body
and with the help of clotting mechanism controls heavy bleeding
in severe injuries(1). Women’s are more prone to have blood
disorders including anaemia, menstruation problems, miscarriage,
foetus death, thrombosis in placenta, ischemia and stroke(2).
Anaemia is one of the leading blood disorder among the women’s,
WHO factsheet published on May 2023 says that globally 40% of
children’s at the age 6-59 months, 37% of pregnant women and
30% non-pregnant women of 15-49 years of age are suffering
from anaemia https://www.who.int/news-room/fact-sheets/detail/
anaemia (09/03/2025; 11:25).

The bone marrow disfunction(3), kidney disfunction (4), liver
disease(5), lactation during pregnancy(6) and deficiency of
minerals and vitamins may cause anaemia(7). When haemoglobin
(Hgb) reaches to less than 13.5 gm/dL in men and 12.0 gm/dL in
female it elevates anaemia(8). Anaemia in women is often due to
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of anaemia affecting humans are iron deficiency anaemia,
megaloblastic anaemia, sickle cell anaemia and haemolytic
anaemia. Deficiency of iron and zinc; which are responsible for
metabolism, neuronal function and immune system(9)(10) may
contribute to anaemia.

The Acacia suma (Roxb.) is a ayurvedic medicine belongs to
family Fabaceae, APl (Ayurvedic Pharmacopeia of India)
mentioned traditional use of Acacia suma in Skin infections,
Mouth diseases, Blood related diseases, Diabetes and Obesity(11)
(12). Also the ‘Acacia’ species are reported as good source of
minerals like calcium, iron, zinc, copper and magnesium (13).
Few species of Acacia are reported for anti-anaemic potential like
Acacia senegel(14), Acacia nilotica (15) and Acacia Hydaspica
(16). A researcher Widowati R. et. al. 2024, reported consumption
of honey obtained from Acacia species promotes elevation in
haemoglobin in pregnant women(17). Considering the broad
medicinal properties of Acacia suma, the present study was
designed to screen anti-haemolytic property of hydroalcoholic
extract of Acacia suma heartwood by in-vitro method.

Materials and Methods

Collection and authentication of plant material

The heartwood of Acacia suma was procured and authenticated by
Dr K. Madhava Chetty, Plant taxonomist, Assistant professor,
Department of Botany, Shri Venkateshwara University, Tirupati —
02; plant accession number 0661.
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Extract preparation

The Acacia suma heartwood powder was subjected for maceration
for 7 days using ethanol and water in a ratio (70:30) to obtained
hydroalcoholic extract (18).

Ash value determination
Determination of total ash

The coarse and dried form of 2 g of test material was weighed in a
silica crucible and placed in the incinerator at 500°C till it
converts into ash. The crucible was weighed again after cooling
and total ash content (%) was calculated (19).

Total ash = Ash weight / initial weight of powder (g) x 100
Determination acid insoluble ash

The ash obtained from total ash was boiled for 5 minutes using 45
ml of dilute HCI. The mixture was filtered through ash-less filter
paper, and the resulting residue was washed with hot water. The
filter paper was ignited and weight recorded.

Acid insoluble ash (%) = Acid insoluble ash weight / initial weight
of powder (g) x 100

Determination water-soluble ash

Similarly, the ash obtained from total ash was boiled for 5 min.
using 45 ml of distilled water. The mixture was filtered using ash-
less filter paper and obtained residue was washed with hot water.
After complete drying the filter paper was ignited and weight was
noted. The water-soluble ash (%) was calculated.

Water soluble ash = water soluble ash weight / initial weight of
powder (g) x 100

Determination moisture content

Initially a glass-stopper bottle weight was noted and 2 gm of test
material was placed in the bottle, The bottle loaded with test
material was placed into the oven. The material was dried till to
get constant weight readings. After cooling, bottles final weight
was noted to calculate percent moisture content (20).

Moisture content (%) = Loss in weight / weight of powder (g) x 100
Determination of extractive values
Alcohol soluble extractive

The 2.5 g of coarse powder of heartwood of Acacia suma placed
in 250ml of conical flask for macerated with 100 ml of ethanol for
24 hours. After shaking frequently for 6 h the flask was allowed to
stand for 18 hours. It was then filtered and 25 ml of the filtrate
was evaporated to dryness at 105+£1°C and weighed (21). The
percent alcohol-soluble extractive was calculated.

Water soluble extractive

The 2.5 g of coarse powder of heartwood of Acacia suma placed
in 250ml of conical flask for macerated with 100 ml of ethanol for
24 hours. After shaking frequently for 6 h the flask was allowed to
stand for 18 hours. It was then filtered and 25 ml of the filtrate
was evaporated to dryness, at 105 + 1°C and weighed. The percent
water-soluble extractives was calculated (21).

Determination of pH

The pH value of aqueous solution of plant material (1% w/v) was
determined.

Fluorescence analysis

Fluorescence analysis was carried out by mixing the crude powder
of test material with various reagents like HCl, H2SO4, HNO3,
NaOH and Ammonia. The presence of fluorescence was observed
under UV chamber at 254 nm and 366 nm (22).

Phytochemical evaluation

Phytochemical screening of hydroalcoholic extract of Acacia
suma heartwood was performed to confirm the presence of
various phytoconstituents(22).

Blood sample collection

The blood sample (10ml) was procured from “Belgaum Blood
Centre” blood bank located at Ayodhya Nagar, behind Vijaya
hospital, Old P.B. Road, Belagavi, Karnataka India. The assays
were performed in tissue culture laboratory at KAHER’s Basic
Science Research Centre (BSRC), Nehru Nagar Belagavi,
Karnataka India.

In-vitro hemolytic assay

The blood sample was collected in heparin tube and centrifuged at
1700 rpm for 5 min. supernatant was removed and rinsed
erythrocytes by adding 2 mL of PBS (7 pH). Again, centrifuged at
1700 rpm for 5 min. This step was repeated for three times until a
clear supernatant was obtained. In ratio 1:100 erythrocyte pallet
was diluted with PBS to obtained 1% erythrocyte suspension.
Mixed 50ul (1%) erythrocyte suspension with 50 pL of extract
(50pg/ml, 150 pg/ml and 250 pg/ml) in a 96-well plate. 10%
Triton X-100 was used as a positive control and PBS (7 pH) as a
negative control. The 96-well plate was incubated at 37 °C for one
hour and absorbance measured at 405 nm.; % hemolysis was
calculated using following formula (16) (23).

Hemolysis percentage- OD of test — OD of negative control / OD
of positive control-OD of negative control x 100

Osmotic fragility assay

Hypotonic saline solution (7.4 pH) was prepared with different
NaCl concentration (0.2%-0.85%). 10ul sample of RBC was
added to 1990ul of each hypotonic saline solution (control). 10ul
of extract were added to 1980ul of each concentration of
hypotonic solution and added 10ul RBC suspension. The mixture
was allowed to stand for one hour at room temperature. Further
centrifuged at 5000 rpm for 5Smin. and absorbance was measured
at 540 nm.

Osmotic fragility (24) - OD of test — OD of negative control / OD
of positive control — OD of negative control x 100

Mineral Profile: Determination of iron, zinc and calcium
content of extract

Material and reagents

Hydroalcoholic extract of Acacia suma (5 gm), AAS standards for
iron, zinc and calcium, Nitric acid, Hydrochloric acid, Hydrogen
peroxide (5%), Milli-Q type-I ultra-pure water, crucible,
micropipettes and reagent bottle. The minerals determination was
performed at KAHER’s Food and Micronutrient Analysis
Laboratory J. N. Medical College Belagavi, Karnataka; using
flame Atomic Absorption Spectrometry (AAS).

Standard preparation

Standard stock solution of iron, zinc and calcium were prepared
using standard AAS reagents for iron, zinc and calcium in nitric
acid.
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Preparation of working standards

Working standards for iron, zinc and calcium was prepared by
withdrawing 100 pl solution from standard stock in 100 ml of
volumetric flask and 2% of HNO?3 was added up to the mark to
achieve final concentration and calibration curve was obtained.

Test sample preparation

The muffle furnace heated at 900 °C, initial weight of empty
crucible was measured. The dried, extract of Acacia suma (5.0
gm) added into the crucible. The crucible placed into the pre-
heated muftle furnace to obtained ash. Final weight of the crucible
noted and 5 ml of aqua regia (8ml of 70% nitric acid and 24ml of
36% hydrochloric acid) added drop wise; mixed it well using
glass rod to dissolved the ash completely. Further, mixture was
filtered and filtrate collected in 50 ml volumetric flask, volume
adjusted up to the mark with 2% nitric acid and the final mixture
was used for the determination of iron, zinc and calcium by
Atomic Absorption Spectrometry (AAS)(25).

Results

Evaluation of physicochemical parameters

Table 1: Physicochemical analysis of crude powder of
heartwood of Acacia suma

Parameters Result
Color Yellowish-brown
Odor Characteristic
Taste Bitter
Yield of extract 9.75%
Water soluble extractive 72+0.8
Alcohol soluble extractive 1.06 £ 0.61
Total ash 3.33+0.76
Acid insoluble ash 1.83 £0.58
Water-soluble ash 3.16 £1.04
Loss on drying 55+£0.5
pH 58403

Figure 1: Acacia suma heartwood extract

The crude powder of Acacia suma was tested for physiochemical
properties and found that the % water soluble of extractive was
higher than the alcohol soluble extractive. Further, the yield of
hydroalcoholic extract of found 9.75% (Table 1). A fine brown
colour powder of hydroalcoholic extract of Acacia suma was
obtained after lyophilization and was stored in air tight glass
bottle (Figure 1).

Fluorescence Analysis

Table 2: Fluorescence analysis of crude powder of Acacia
suma heartwood

Reagents UV light 254 nm Visible light 366 nm
Powder Whitish Pale white
Powder + water Whitish-yellow Pale white

Powder + HCI Greenish-yellow Yellowish- green
Powder + H2SO4 Greenish-yellow Brownish-yellow
Powder + HNO3 Greenish-yellow Greenish-yellow

Powder + KOH Yellowish Pale-Yellowish
powder + NaOH Yellowish-brown Yellowish

Powder + Ammonia Greenish-yellow Pale yellow

The crude powder of Acacia suma was further evaluated for
presence of fluorescence using various reagents such as HCI,
H2SO4 HNO3. KOH, NaOH and Ammonia. In presence of HNO3
powder of Acacia suma shown greenish-yellow colour
fluorescence at 366 nm (Table 2).

Phytochemical screening of extract

Table 3: Phytochemical screening of HEA of Acacia suma

Phytochemical test Inference
Carbohydrates +
Proteins +
Amino acids +
Steroids +
Saponin Glycosides ++
Cardiac Glycosides -
Anthraquinone Glycosides -
Flavonoids ++
Alkaloids ++
Tannins and Phenolic Compounds ++

The phytochemical screening of hydroalcoholic extract of Acacia
suma has revealed the presence of saponin, flavonoids, alkaloids
and tannins; which could be responsible for hemo-protective
property of extract (Table 3).

Hemolytic assay

Table 4: Effect of Acacia suma extract on hemolysis

S. No. 50pl/ml 150pl/ml 250p1/ml
1 54.75% 26.01% 20.6%
2 44.56% 25.9% 28.6%
3 70.51% 36.3% 30.2%
4 48.82% 29.7% 22.9%
5 56.98% 33.1% 21.6%
6 52.34% 32.8% 23.3%
Mean +SD (%)  54.66+892  30.63+4.18  2453+3.92
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The extract shown hemo-protective property at various
concentrations 50ul/ml, 150ul/ml and 250ul/ml as concentration
dependent manner however the % hemolysis was found as 54.66 +
8.92,30.63 +4.18 and 24.53 + 3.92 respectively (Table 4).

Osmotic fragility assay
Figure 2: Percent hemolysis in different salt concentration

80
70
60
50
0
30
20
10 _
0
000% 0.20%

s hemolysis

0.40% 060% 080% 1.00%

Nacl concentrations

Figure 3: Calibration curve for Iron
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Figure 4: Calibration curve for Zinc

The osmotic fragility of RBC observed under various hypotonic
salt concentrations (0.2-0.8). As the concentration of NaCl
increases from 0.2% to 0.8% the percent hemolysis has decreased.
In 0.8 % salt solution reduced hemolysis was observed up to 4.53
%, 9.77 % and 14.85 % at 250ul/ml, 150ul/ml and 50ul/ml
concentration of extract respectively (Figure 2).

Mineral profile of Acacia suma extract

Table 5: Analytical conditions for Fe, Zn and Ca

Element Integration Replication R square Waz:i:fll)lgth Slit (nm)
Fe 3 Seconds 3 0.999 248.3 0.2
Zn 3 Seconds 3 0.991 213.9 1.0
Ca 3 Seconds 3 0.997 422.7 0.5

The minerals from Acacia suma extract were determined using
Atomic Absorption Spectrometry and analytical conditions are
represented in (Table 5).

Figure 5: Calibration curve for Calciu

Integration  Replicates  Rsquare Spectral Line  Siit Serial No.
3Sec 3 0997 42270m  OSNM 1011921126

‘Spectral Line it Serial No. |
21390m  10NM 1011821126

Figure 3 represents the calibration curve o Figure 4 represents the calibration curve o Figure 5 represents the calibration cur

with R square value 0.999 at 248.3 nm.

The graphical representation of calibration curve of Fe, Zn and Ca
shown in (Figure 3), (Figure 4) and (Figure 5) respectively. The
calcium was found significantly high among the elements (390.58
+ 7.39 ppm) followed by zinc (26.488 + 0.32 ppm) and iron
(25.84 £0.79 ppm).

Discussion

Evaluation of physicochemical parameters of crude drug is
important to confirm the purity and to obtained clear species
validation both by qualitatively and quantitatively(26). The results
of physicochemical parameters for Acacia suma heartwood (Table
1) are found in compliance with those values reported in
Ayurvedic Pharmacopeia of India, (Vol. 5). The fluorescence
analysis of crude material of Acacia suma heartwood was
performed with HC1, HNO3, H2SO4, NaOH, and Ammonia and
observed under UV light and visible light (Table 2). Fluorescence
testing is one of the parameter to check the authenticity of the
crude drug which helps in identifying the intensity of
phytochemicals wavelength present in the drug(27). The drug has
shown fluorescence in presence of HNO?3 at wavelength 366 nm.

In phytochemical screening hydroalcoholic extract of Acacia
suma heartwood revealed presence of carbohydrate, proteins,
amino acid, steroids, saponin, flavonoids, alkaloids, tannins and
phenols whereas cardiac and anthraquinone glycosides were found
absent (Table 3). The epigallocatechin, fisetin and quercetin were
found in extract(18) could be responsible for the significant RBC

with R square value 0.991 at 213.9 nm.

calcium with R square value 0.997 at 422.7 n

protective potential. as it has been reported that flavonoids possess
membrane protective efficiency to the RBC(28).

The decreased production of RBC is responsible for hypoxia leads
to inflammation and necrosis of tissue. Deficiency of minerals like
iron, zinc and B12 vitamin promote hemolysis or decreases
hemoglobin content (29). The ruptured RBC membrane due to
oxidative stress exerted on membrane, radiation or lack of anti-
oxidants can cause hemolysis(16). The extract concentration
250ul/ml, 150pul/ml and 50pl/ml shown 24.53 + 3.92 %, 30.63 +
4.18 % and 54.66 + 8.92 % haemolysis respectively (Table 4).

The capacity of erythrocytes to resist hemolysis was tested using
2-8% of hypotonic salt solution; and observed that with 2 % salt
solution hemolysis was increased by 56.95 %, 59.72 % and
77.24% in presence of 250ul/ml, 150ul/ml and 50ul/ml of extract
concentration respectively. As the percent NaCl increases from
0.2% to 0.8% the percent hemolysis has decreased in three
concentrations of extract. In 0.8 % salt solution reduced hemolysis
was observed up to 4.53 %, 9.77 % and 14.85 % at 250pl/ml,
150ul/ml and 50pul/ml concentration of extract respectively
(Figure 2). The spherocytosis is the abnormality leads to red blood
cell membrane damage and reduced half-life of RBC and
contribute in anemic condition (30).

The analytical conditions are mentioned (Table 5) for the
estimation of iron, zinc and calcium using Atomic Absorption
Spectrometry. The graphs obtained for Zinc (Figure 3), Iron
(Figure 4) and Calcium (Figure 5) against standard reagents of
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AAS for Zn, Fe and Ca at wavelength 213.9, 248.3, and 422.7nm
respectively. The amount of calcium was found highest among the
elements (390.58 + 7.39 ppm) followed by zinc (26.488 + 0.32
ppm) and iron (25.84 £ 0.79 ppm) in the extract. Deficiency of
zinc and iron with folate, vitamin A, B¢ and B!2 deficiency is
associated with anaemia and may leads to iron deficiency anaemia
(31) (32). Furthermore, the hydroalcoholic extract of Acacia suma
previously been evaluated for significant anti-oxidant property
with quantitative estimation of phenol 571.49+27.3 mg (GAE/g),
tannins 165.948.6 mg (TAE/g) and flavonoids 92.3+15.2 mg (QE/

2)(18).

The Acacia suma extract was validated for the presence of
epigallocatechin, fisetin and quercetin by simultaneous estimation
using HPTLC(33). Antioxidants are the agents which protects
RBC from oxidative damage in iron deficiency anaemia(24). This
in-vitro investigation suggests that Acacia suma extract has strong
potential to mitigate hemolytic anaemia and iron deficiency
anaemia.

Conclusion

The study includes systemic evaluation of physicochemical
parameters to supports the authenticity of the drug along with
phytochemical screening which proves availability of primary and
secondary phytochemicals could be responsible for hemo-
protective activity. Considering the anti-hemolytic potential of the
extract, effective investigation required for in-detailed anti-
anaemic role of Acacia suma by well-established in-vivo models
particularly for the flavonoids such as fisetin, quercetin and
epigallocatechin.
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