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ABSTRACT

In the present review article, the two genoprotective species Acacia auriculiformis and A.
pennata, which are native to Australia and Southeast Asia, respectively, are the subjects of the
phytochemical and pharmacological investigations gathered and summarized in the current
review paper. Acacia is the largest genus of the family Leguminosae with myriad valuable
medicinal plants. Both of them have been employed for various ailments in traditional medicine
such as headaches, rheumatism, dry cough, and fever. They possess major pharmacological
activities such as antioxidant, anti-genotoxic, hepatoprotective, antiviral, and antifungal
properties which were previously reported for both. A. Auriculiformis possessed antimalarial,
cestocidal, anti-filarial, and spermicidal activities, whereas A. pennata showed anti-nociceptive,
anti-inflammatory, and anti-transcription activity. Triterpenoid saponin and flavonoids are the
primary phytochemical compounds isolated from different parts of A. auriculiformis and leaves
of A. pennata, respectively. This review will increase the potential nutraceutical applications of
both plants and their future anticipation in the area of clinical medicine.
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1-Introduction

The second-largest genus in the family Leguminosae is the worldwide genus Acacia,
commonly known as wattles, which consists of more than 1350 species [1]. The genus is
distributed in both warm tropical and temperate climates, with the majority of its species found
in Australia [2]. Different Acacia species have yielded a variety of pharmacologically active
compounds [3]. The highest concentration of tannin and phenolic components, including gallic
acid, dicatechin, quercetin, robidandiol, g-amyrin, kaempferol-3 chlorogenic acid, and glucoside
isoquercetin, was isolated from Acacia root, leaves, pods, and bark [3]. Recently, several studies
have emphasized the biological value of medicinal plants as genoprotective agents [4].
Phytochemicals may prevent genotoxicity by interacting with ROS, but they may also serve as a
protective shield by preventing ROS from accessing DNA by providing a steric hindrance for
ROSJ4]. Several biological studies have been carried out on the genus Acacia that confirmed its
genoprotective role [5], different species have shown this effect in various test systems, anti-
oxidant, anti-inflammatory, minimizing DNA strand breaks, and chromosomal aberrations were
the observed mechanism of action for genoprotection [5]. A. auriculiformisis an Australian
acacia known as earpod wattle widely cultivated in India [6]. It grows up to 30 meters in height
and is of great importance in agroforestry systems as its hybrid with A. magnum showed more
hot resistance than each individual plant [7]. A. pennata known as climbing wattle is a perennial
woody climber that possesses bipennate leaves cultivated in regions of South and Southeast Asia
including India, Bangladesh, Myanmar, Southwest China and Thailand [8]. Both plants have
long been used in folk medicine for their important biological effects, A. auriculiformis was used
in the treatment of inflammation, sore eyes, aches, malaria, and skin diseases such as rashes,
allergies, and itching [9], as well as A. pennata has been used to treat cough, headaches,
rheumatism, and fever [8]. Previous phytochemical studies on both plants reported the isolation
of saponin which was found in a unique tridismoside nature in A. auriculiformis [10], as well as
the new biologically active saponin from A. pennata [11] and flavonoids as auriculoside, a CNS-
depressant flavan glycoside from A. auriculiformis [11], in addition to several reported
kaempferol-, apigenin- and quercetin diglycoside, isovitexin, flavanol glycosides isorhamnetin
mono-glycoside from A. pennata [12]. Both plants revealed various pharmacological activities

including the genoprotective effects. As their phytochemistry has recently been the subject of
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numerous studies.This contribution's goal is to explore and thoroughly highlight the

pharmacological activities and active compounds.

2- Material and methods

The present review covers the literature available from 1966 to 2021. The information
was gathered from electronic searches using a variety of databases including Reaxys, PubMed,
SpringerLink, Scifinder, and Web of Science; in an effort to gather published data on the
selected two species.

3-Phytochemistry

Several phytochemical investigations have been performed on both A. auriculiformis and
A. pennata and have led to the isolation of secondary metabolites including flavonoids, saponins,
and carbohydrates from different parts of both plants, The isolated compounds' chemical names

and chemical structures are displayed in Figure 1.

3-1. Flavonoids

The heartwood and bark of A. auriculiformis have yielded some flavonoids. In the early
60’s, a new flavan-3,4-diol (1) was isolated by paper ionophoresis from its heartwood [9], A hew
flavan glucoside 7,3,5'-trihydroxy-4'-methoxyflavan 3’- glucoside (auriculoside) (2) had CNS
depressant activity, was also isolated from the heartwood [18]. Quercetin (3) and epicatechin (4)
were reported from its bark [11]. Whereas, in A. pennata several phytochemical studies have
been carried out on its phenolic constituent in the last few years which revealed the presence of
several flavonoids from its leaves, including the two new flavonoids quercetin 4'-O-a-
rhamnopyranosyl-3-O-g-allopyranosyl(5), apigenin 6-C-[2"-O-feruloyl-f-glucopyranosyl]-8-C-
S-glucopyranosyl (6) were isolated along with the known ones isorhamnetin 3-O-a-
rhamnopyranosyl (7), kaempferol 3-O-a- rhamnopyranosyl-(1—4)-4-glucopyranosyl (8) and
isovitexin (9) [12] and their anti-inflammatory effect has also been investigated. Eleven
flavonoids have also been isolated, Five of which are new and identified as (2R,3S)-3,5,7-
trihdyroxyflavan-3-O-a-L-rhamnopyranoside (10), (2S)-5,7 dihydroxyflavan-7-O-
glucopyranoside-(4a—8)-epiafzelechin-3-O-gallate (11), (2R)-40,7-dihydroxyflavan-(4a—2g)-
(2R,3S)-3,5,7-trihdyroxyflavan-3"-O-a-rhamnopyranoside (12), 5,7 dihydroxyflavone 6-C-b-
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boivinopyranosyl-7-O-4-glucopyranoside (13) and 5,7-dihydroxyflavone 7-O-4-glucopyranosyl-
8-C-f-boivinopyranoside (14) in addition to the known quercetin-3-O-4-glucopyranoside (15),
quercetin-3-O-a-rhamnopyranoside (16), chrysin-7-O-f-glucopyraniside (17), kaempferol 3-O-
a-rhamnopyranoside (18), koaburanin (19) and pinocembrin-7-O-4-glucopyranoside (20) [4].
Quercetin  3-O-glucopyranosyl-4-O-glucopyranoside (21) was also detected in the leaves

together with four terpenoids and found to possess anti-transcriptional activity [17].

3-2. Saponins

Various isolated saponins have been reported from A. auriculiformis. A rare new one
with  terminal  arabinose, acacic acid lactone-3-O-f-D-glucopyranosyl(1—6)-[a-L-
arabinopyranosyl(1—2)]-4-D-glucopyranoside (22) was isolated from the seeds [14]. Two
acylated bi-glycoside saponin acaciaside A (23) and B (24) were separated from the funicles and
exhibited antimicrobial and in vitro sperm-immobilizing activity [15-16]. A new triterpenoid
saponin was isolated from the legumes and identified as 3-O-{[f-D-xylopyranosyl (1—3)-f-D-
xylopyranosyl(1—4)-a-L-rhamnopyranosyl(1—2)]-[a-L-rhmanopyranosyl(1—4)]-5-D-
glucopyranosyl}-3,16,21-trinydroxyolean-12-en-28-oic acid (25) [17]. Apart from this, a new
triterpenoid saponins proacaciaside-1 (26), proacaciaside-11 (27), and acaciamine (28) were
isolated from the fruits and characterized as acacic acid lactone 3-O-f-D-glucopyranosyl (1—6)-
S-D-glucopyranoside, acacic  acid  lactone  3-O-a-L-arabinopyranosyl  (1—2)-p-D-
glucopyranoside and acacic acid lactone 3-O-a-L-arabinopyranosyl (1—6)-2-acetamido-2-
deoxy-f-D-glucopyranoside, respectively [18]. Whereas for A. pennata From the leaves, two
terpenoids with anti-transcriptional activity have been discovered, and identified as taepeenin D
(29) and (+)-drim-8-ene (30) [13]. Furthermore, a novel saponin known as 218-O-[(2E)-6-
hydroxyl-2,6-dimethyl-2,7-octadienoyl] pitheduloside G (1) (31) was isolated from the stem,
together with the known pitheduloside G (2) (32) both of them exhibited anti-HIV protease
activity [11].

3-3. Carbohydrates

Hydrolysis of the polysaccharide isolated from A. auriculiformis seeds revealed the presence of
D-glucuronic acid, D-galactose, D-xylose, D-glucose, and L-arabinose [23].
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Figure 1. Compounds isolated from A. auriculiformis and A. pennata

4- Pharmacological activities
Reviewing the available literature several biological activities have been reported for
both A. auriculiformis and A. pennata. The following section introduces their reported

pharmacological effect together with their biologically active isolated compounds.

4-1. Antioxidant and radical scavenging activities

The methanolic heartwood extract of A. auriculiformis was found to possess an
antioxidant effect by using the DPPH radical scavenging activity method which was equivalent
to that of A. mangium [3]. By using DPPH, non-site specific deoxyribose scavenging, chelating
power, site-specific deoxyribose scavenging, and lipid peroxidation assays to determine the

antioxidant and free radical scavenging activity of different fractions of the ethyl acetate bark
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extract, the percent of inhibitions were 83.37%, 75.63%, 73.66%, 72.92%, and 71.2%,
respectively, generally the fractions exhibited more potent scavenging activity as compared to
the crude extract [24]. However, Using the DPPH assay, an ethanolic extract of flowers and
foliage leaves showed a weak anti-oxidant activity (ICso value of 152 and 161 pg/mL,
respectively) [25]. The ethyl acetate fraction of the bark had the strongest DPPH scavenging
assay activity, with an 1Cso value of 7.80 g/mL, as opposed to the methanol leave extract (ICso
value of 7.95 g/mL), according to a comparative antioxidant investigation on the leaves and the
bark extract. Whereas, the n-hexane root fraction was found to possess higher nitrogen oxide
scavenging activity than that of the leaves' ethyl acetate fraction [26]. With the aid of in vitro
techniques like the DPPH assay, reducing power assay, hydroxyl radical assay, ABTS assay,
linoleic acid emulsion system assay, metal chelation, and antihemolytic activity assays,
antioxidant activities of A. auriculiformis, A. ferruginea, and Cajanus cajan seed extracts were
compared. In DPPH, reducing power, and hydroxyl radical assays, all extracts were discovered
to be dose-dependently active [27]. The methanol fruit extract exhibited a potent antioxidant
effect by using the DPPH assay [28] which was further used to assess the antioxidant potential of
different leaves extracts at the concentrations of 25-150 pg/mL and revealed that the most potent
antioxidant effect was exhibited by the ethanol extract [29]. However, using different assays
including DPPH, ABTS, FRAP, and metal chelation to evaluate the antioxidant effect A. pennata
acetone and methanol bark extracts revealed that the acetone extract was more potent [30].

4-2. Genoprotective activity

Both A. auriculiformis and A. pennata 70% methanolic extracts led to potent
genoprotective activities. The genoprotective activities were assessed against CCls- and
acetaminophen-induced genotoxicity in male rats. A. auriculiformis significantly protects DNA
against apoptotic fragmentation and damage, it possesses the ability to down-regulate CYP450
and Hsp70-genotoxicity-related genes. A. pennata significantly down-regulated mdrlb and p53-

genotoxicity-related genes and protected hepatic cells from oxidative stress [30-32].

4-3. Antifungal activity
The acylated bisglycoside saponins acaciaside A and B isolated from the funicles of A.
auriculiformis possessed an antifungal effect, They suppressed Curvularia lunata and

Aspergillus ochraceous fungal stains at a concentration of 300 pg/mL or less[33], moreover, the
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antifungal effect of the heartwood extract A. auriculiformis was found to be greater than that of
A. mangium in a comparative study performed, Both species contain 3,4'7,8-
tetrahydroxyflavanone and teracacidin that showed significant antifungal activity and their levels
were higher in A. auriculiformis suggesting that these compounds may play a key role in its
antifungal effect [3]. Whereas the methanol extract of A. pennata leaves showed a strong
antimicrobial effect by using a serial dilution assay, the effect was particularly against Candida

albicans and Kluyeromyces polysporus [34].

4-4. Antibacterial activity

Besides the antifungal potential of acaciaside A and B, their antibacterial activity was
similarly moderate, their mixture inhibited Pseudomonas aeruginosa, Salmonella typhimurium,
and Bacillus megateriumat 700 pug/mL or higher concentrations [33]. The flower and leaves with
75% ethanolic extract of A. auriculiformis exhibited mild antimicrobial activity, they showed
potent activity against gram-positive bacteria but were found to be inactive against gram-
negative [25]. Moreover, its ethanolic bark extract showed significant antimicrobial activity
against the three tested bacterial strains S. aureus, P. aeruginosa, B. subtilis, the highest activity
was exhibited against the P. aeruginosa [31]. The synthesized silver nanoparticle of pod aqueous
extract showed a significant effect against both gram-positive (B. cereus and Staphylococcus
sps.) and Gram-negative bacteria with a more potent effect on gram-negative [36]. The
antimicrobial effect of methanolic and ethanolic seed pod extracts was examined against thirteen
strains of Gram-positive and Gram-negative bacteria, the ethanolic extract was observed to be
more potent, they inhibited most of the examined bacteria except K. pneumonia, Listeria
monocytogenes, Acinetobacter boumanii and P. aeruginosa which were found to be resistant at
20 pg/ mL [37].

4-5. Antimalarial activity

The 70% ethanolic extract of A. auriculiformis leaves revealed a significant
antiplasmodial activity as compared to the standard drug chloroquine at the dose of 350-1,050
mg/kg/day (5 mg/kg/day) by using suppressive schizonticidal activity method to determine its in
vivo antimalarial activity in infected mice. The findings revealed considerable activity (P<0.05),

supporting its conventional use in the treatment of malaria [38].
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4-6. Cestocidal activity

The funicles 70% ethanolic extract of A. auriculiformis as well as the isolated acaciaside
A and B possessed a cestocidal activity. Oral inoculations of two groups of 10 rats each with a
single Hymenolepis diminuta cysticercoid were performed. Within 5 and 3 days, respectively, the

adult worms were ejected following treatment with the extract and saponins [39].

4-7. Antifilarial activity

Using an in vitro experiment, isolated Acaciaside A and B killed 100% of adult worms in
35 minutes and 97% of Setariacervi microfilaria in 100 minutes at a dosage of 4 mg/mL, both of
which had no harmful effects on rats [40]. Moreover, When pariah dogs naturally infected with
Dirofilariaimmitis were given the funicles ethanolic extract of A. auriculiformis at the dose of

150 mg/kg/day for 45 days, there was a 98-99% reduction in microfilarial density [41].

4-8. CNS depressant activity
The effectiveness of the butanol extract fraction of aerial portions of A. auriculiformis
was assessed using a barbiturate potentiation test in mice, it was discovered that auriculoside,

which is soluble in ethyl acetate, accounts for 80% of the CNS depressing activity [14, 42].

4-9. Alzheimer's disease

Following oral administration of two doses of A. auriculiformis leaves 95% ethanolic
extract (200 mg/kg and 400 mg/kg), which resulted in a significant dose-dependent improvement
in the memory score and the percentage of correct responses as well as a significant dose-
dependent inhibition of brain cholinesterase activity, rats' learning and memory were evaluated
using the passive avoidance paradigm and the rewarded alternation test (T-maze) [43].
Alzheimer's illness was also discovered to be significantly impacted by A. pennata twigs. Six
compounds were isolated from their active fractions because they were found to be a potent
inhibitor of p-amyloid aggregation. Tetracosane was the most potent inhibitor, followed by 1-
(heptyloxy)-octadecane, while methyl tri-decanoate, arborinone, and 4-hydroxy-1-methyl-

pyrrolidin-2-carboxylic acid were found to be moderate inhibitors [44].

4-10. Antimutagenic and chemopreventive activity
The antimutagenic and chemopreventive properties of the bark acetone extract of

A.auriculiformis were investigated by using the Ames antimutagenicity assay, the acetone extract
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showed potent results suggesting that it possibly possesses active chemopreventive compounds
[45].

4-11. Anti-transcriptional activity

The Hedgehog signaling pathway was discovered to be inhibited by the compounds
quercetin  3-O-D-glucopyranosyl-4-O-D-glucopyranoside and taepeenin D, (+)-drim-8-ene,
which were isolated from the leaves of A. pennata, overexpression of the target gene in this
pathway leads to the formation of cancer. The three isolated compounds were discovered to have
specific cytotoxicity against human prostate (DU145) and pancreatic (PANC1) cancer cells, but

not against normal cells [17].

4-12. Antidiabetic activity

A. auriculiformis bark and empty pod extract revealed a dual inhibitory effect on both a-
amylase and a-glucosidase enzymes [10]. Their anti-diabetic effect was further evaluated in
alloxan-induced diabetic rats, the elevated levels of blood glucose returned to desirable levels as
compared to standard drug glibenclamide [35]. Thus, they can both be used as a nutraceutical

supplement in anti-diabetic formulations.

4-13. Hepatoprotective activity

Comparing A. auriculiformis bark and pod acetone extracts to the standard silymarin for
their hepatoprotective effect against paracetamol-induced liver injury, the results showed that the
extracts restored the liver function markers (alanine transaminase, aspartate transaminase,

alkaline phosphatase, total bilirubin, and total protein) [35].

4-14. Wound healing activity

When the wound-healing properties of an ointment containing ethanolic and aqueous
bark extract from A. auriculiformis were compared, the ethanolic extract showed greater activity
than the aqueous extract in terms of promoting wound contraction, shortening the

epithelialization period, and increasing tensile strength [46].

4-15. Spermicidal activity
Acaciaside A and B isolated from A. auriculiformis exhibited in vitro sperm-
immobilizing activity, their activity was found to be more potent when compared to the standard
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Triton X-100[16]. Moreover in acaciaside B enriched fraction in vitro sperm immobilizing

activity with no mutagenicity was observed [47].

4-16. Anti-inflammatory activity

The two new flavonoids quercetin 4'-O-a-rhamnopyranosyl-3-O-f-allopyranosyl and
apigenin 6-C-[2"-O-feruloyl-f-glucopyranosyl]-8-C-S-glucopyranosyl isolated from the leaves of
A. pennataalong with isorhamnetin  3-O-a-rhamnopyranosyl, kaempferol  3-O-a-
rhamnopyranosyl-(1—4)-f-glucopyranosyl and isovitexin were tested for their cox-1 and cox-2
inhibitory effect, the butanol extract was most potent inhibitor of cox-1 followed by the isolated

compounds whereas isorhamnetin 3-O-a-rhamnopyranosyl was found to be in active [16].

4-17. Anti-HIV-1 Protease activity

A novel saponin termed 215-O-[(2E)-6-hydroxyl-2,6-dimethyl-2,7-octadienoyl]
pitheduloside G (1) and the known saponin pitheduloside G (2) isolated from A. pennata
ethanolic were tested for their inhibitory effects on human immunodeficiency virus type 1 (HIV-
1) protease (PR). The findings showed that the novel saponin had strong anti-HIV-1 PR activity,
with an ICsp value of 2.0 + 0.2 M, while pitheduloside G (2) showed substantially less inhibition,
with an 1Csp value of 18 + 0.5 M. When used against HIVV-1 PR, both compounds demonstrated

no potential harm in human embryonic kidney 293T cells [11].

5- Conclusion

Both A. auriculiformis and A. pennata have been widely used in various traditional
ailments in several Asian countries due to the presence of bioactive phytoconstituents which are
responsible for their pharmacological activities. Further pharmacological studies on both plants
with the possible mechanisms of action are required to establish their future use in the medicinal
field.

° Conflict of Interest

The authors declare that no conflict of interest

6. References
[1] Maslin B, Miller J, Seigler D. Overview of the generic status of Acacia (Leguminosae:
Mimosoideae). Australian Systematic Botany. 2003;16(1):1-18.

744



ERURJ 2023, 2, 4, 734 - 749

[2] Ahmed A, Hassaballa, L. Morphologic and Taxonomic Study Based on Wild Selected Plant
Species Belonged to Genus Acacia—Al Baha Region (Saudi Arabia). American Journal of Plant
Sciences. 2022;13(6):766-777.

[3] Batiha G, Akhtar N, Alsayegh A, Abusudah W, Almohmadi N, Shaheen H, De Waard M.
Bioactive compounds, pharmacological actions, and pharmacokinetics of genus
Acacia. Molecules. 2022;27(21):7340.

[4] Koklesova L, Liskova A, Samec M, Qaradakhi T, Zulli A, Smejkal K, Kubatka P.
Genoprotective activities of plant natural substances in cancer and chemopreventive strategies in
the context of 3P medicine. EPMA Journal. 2020;(11):261-287.

[5] Subhan N, Burrows G, Kerr P, Obied H. Phytochemistry, ethnomedicine, and pharmacology
of Acacia. Studies in Natural Products Chemistry. 2018;(57):247-326.

[6] Rangra NK, Samanta S, Pradhan KK. A comprehensive review on phytopharmacological
investigations of Acacia auriculiformis A. Cunn. ex Benth. Asian Pacific Journal of Tropical
Biomedicine. 2019;9(1):1.

[7] Mihara R, Barry KM, Mohammed CL, Mitsunaga T. Comparison of antifungal and
antioxidant activities of Acacia mangium and A. auriculiformis heartwood extracts. Journal of
chemical ecology. 2005;31(4):789-804.

[8] Kim A, Choi J, Htwe KM, Chin Y-W, Kim J, Yoon KD. Flavonoid glycosides from the
aerial parts of Acacia pennata in Myanmar. Phytochemistry. 2015;118:17-22.

[9]Sharma N, Singh S, Singh SK. Pharmacognostical standardization and preliminary
phytochemical investigations on Acacia auriculiformis A. Cunn. Ex. Benth stem bark. Journal of
Medicinal Plants. 2017;5(1):398-402.

[10] Sathya A, Siddhuraju P. Role of phenolics as antioxidants, biomolecule protectorsand as
anti—diabetic factors—Evaluation on bark and empty pods of Acacia auriculiformis. Asian Pacific
journal of tropical medicine. 2012;5(10):757-65.

[11] Nguyen V-D, Nguyen H-LT, Do L-C, Van Tuan V, Thuong PT, Phan T-N. A New Saponin
with Anti-HIV-1 Protease Activity from Acacia pennata. Natural Product Communications.
2018;13(4):1934578X1801300408.

[12] Dongmo A, Nguelefack T, Lacaille-Dubois M. Antinociceptive and anti-inflammatory
activities of Acacia pennata wild (Mimosaceae). Journal of ethnopharmacology. 2005;98(1-
2):201-6.

745



ERURJ 2023, 2, 4, 734 - 749

[13] Drewes S, Roux D. A new flavan-3, 4-diol from Acacia auriculiformis by paper
ionophoresis. Biochemical Journal. 1966;98(2):493.

[14] Sahai R, Agarwal S, Rastogi R. Auriculoside, a new flavan glycoside from Acacia
auriculiformis .Phytochemistry. 1980;19(7):1560-2.

[15] Kaur A, Sohal SK, Arora S, Kaur H. Phenolic rich fractions from the bark of Acacia
auriculiformis. Bull Pure Appl Sci Zool. 2014:1-5.

[16] Dongmo AB, Miyamoto T, Yoshikawa K, Arihara S, Lacaille-Dubois M-A. Flavonoids
from Acacia pennata and their cyclooxygenase (COX-1 and COX-2) inhibitory activities. Planta
medica. 2007;73(11):1202-7.

[17] Rifai Y, Arai MA, Koyano T, Kowithayakorn T, Ishibashi M. Terpenoids and a flavonoid
glycoside from Acacia pennata leaves as hedgehog/GLI-mediated transcriptional inhibitors.
Journal of natural products. 2010;73(5):995-7.

[18] Mahato SB, Pal BC, Price KR. Structure of acaciaside, a triterpenoid trisaccharide from
Acacia auriculiformis. Phytochemistry. 1989;28(1):207-10.

[19] MahatoSB, Pal BC, Nandy AK. Structure elucidation of two acylated triterpenoid
bisglycosides from Acaciaauriculiformis cunn. Tetrahedron. 1992;48(32):6717-28.

[20] Pakrashi A, Ray H, Pal B, Mahato S. Sperm immobilizing effect of triterpene saponins from
Acacia auriculiformis. Contraception. 1991;43(5):475-83.

[21] Uniyal S, Badoni V, Sati O. A new triterpenoidal saponin from Acacia auriculiformis.
Journal of natural products. 1992;55(4):500-2.

[22] Garai S, Mahato SB. Isolation and structure elucidation of three triterpenoid saponins from
Acacia auriculiformis. Phytochemistry. 1997;44(1):137-40.

[23] Ray B, Ghosal PK, Thakur S, Majumdar SG. Structural studies of an acidic polysaccharide
from the seeds of Acacia auriculiformis A. Cunn. Carbohydrate research. 1989;1.12-105:(1)85
[24] Singh R, Singh S, Kumar S, Arora S. Studies on antioxidant potential of methanol
extract/fractions of Acacia auriculiformis A. Cunn. Food Chemistry. 2007;103(2):505-11.

[25] Chew YL, Chan EWL, Tan PL, Lim Y, Stanslas J, Goh JK. Assessment of phytochemical
content, polyphenolic composition, antioxidant and antibacterial activities of Leguminosae
medicinal plants in Peninsular Malaysia. BMC complementary and alternative medicine.
2011;11(1):12.

746



ERURJ 2023, 2, 4, 734 - 749

[26] Urmi KF, Mahboob S, Hossain MK, Bhusal P ,Hamid K. Antioxidant Activity and Brine
Shrimp Lethality Bioassay of Different Parts of the Plant Calotropis gigantea R. Br. Journal of
Pharmaceutical Sciences and Research. 2012;4(12):2004.

[27] Loganayaki N, Siddhuraju P, Manian S. A comparative study on in vitro antioxidant activity
of the legumes Acacia auriculiformis and Acacia ferruginea with a conventional legume Cajanus
cajan Estudio comparativo de la actividad antioxidante in vitro de las legumbres Acacia
auriculiformis y Acacia ferruginea con lalegumbre convencional Cajanus cajan. CYTA-Journal
of Food. 2011;9(1):8-16.

[28] Dhan P, Garima U, Pushpangadana P. Antioxidant potential of some under-utilized fruits.
Indo Global Journal of Pharmaceutical Sciences. 2011;1(1):25-32.

[29] Kumar S, Srinivasan P, Rajalakshmi M, Raj R, Sathiyamurthy K. Eco-friendly larvicide
source from Acacia auriculiformis and its antimicrobial activity against clinical pathogens. Int J
Phytomedicine. 2017;9(1):60-71.

[30] Sowndhararajan K, Joseph JM, Manian S. Antioxidant and free radical scavenging activities
of Indian Acacias: Acacia leucophloea (Roxb.) Willd., Acacia ferruginea DC., Acacia dealbata
Link. and Acacia pennata (L.) Willd. International journal of food properties. 2013;16(8):1717-
29.

[31] El-Taher EM, EI-ShereiMM, El Dine RS, El Naggar DM, Khalil WK, Eshak MG, et al.
Tropical Journal of Natural Product Research. 2020.

[32] EL-Taher EM, EI-Sherei MM, El Dine RS, EINaggar DM, Khalil WK, Kassem SM, et al.
Acacia pennata L. leaves: chemical profiling and impact onDNA damage, alteration of
genotoxicity—related genes expression and ROS generation in hepatic tissues of acetaminophen
treated male rats. Advances in Traditional Medicine. 2021:1-9.

[33] Mandal P, Babu SS, Mandal N. Antimicrobial activity of saponins fromAcacia
auriculiformis. Fitoterapia. 2005;76(5):462-5.

[34] Malabadi RB, Vijay Kumar S. Assessment of antifungal activity of some medicinal plants.
International Journal of Pharmacology. 2007;3(6):499-504.

[35] Sathya A, Siddhuraju P. Protective effect of bark and empty pod extracts from Acacia
auriculiformis against paracetamol intoxicated liver injury and alloxan induced type Il diabetes.
Food and chemical toxicology. 2013;56:162-70.

747



ERURJ 2023, 2, 4, 734 - 749

[36] Nalawade P, Mukherjee P, Kapoor S. Biosynthesis, characterization andantibacterial studies
of silver nanoparticles using pods extract of Acacia auriculiformis. Spectrochimica Acta Part A:
Molecular and Biomolecular Spectroscopy. 2014;129:121-4.

[37] Chaki S, Ghosh B, Bandyopadyhay S, Mookerjee M, Das S, Dastidar SG. Detection of
various phytochemical compounds from seeds of A. auriculiformis for possibilities of obtaining
potent antimicrobial agents. International Journal of Biology and Pharmaceutical Research, 6 (2).
2015:120-8.

[38] Okokon J, Jackson O, Opara K, EmmanuelE. In vivo antimalarial activity of ethanolic leaf
extract of Acacia Auriculiformis. Int J Drug Dev Res. 2010;2:482-7.

[39] Ghosh N, Babu SS, Sukul N, Ito A. Cestocidal activity of Acacia auriculiformis. Journal of
helminthology. 1996;70(2):171-2.

[40] Ghosh M, Babu S, Sukul N, Mahato S. Antifilarial effect of two triterpenoid saponins
isolated from Acacia auriculiformis. Indian journal of experimental biology. 1993;31(7):604-6.
[41] Babu SPS, Sarkar D, Ghosh NK, Saha A, Sukul NC, Bhattacharya S. Enhancementof
membrane damage by saponins isolated from Acacia auriculiformis. The Japanese Journal of
Pharmacology. 1997;75(4):451-4.

[42] Dhawan B, Dubey M, Mehrotra B, Tandon J. Screening of Indian plants for biological
activity: Part IX. Indian Journal of Experimental Biology. 1980;18:594-602.

[43] Sharma A, Shetty M, Parida A, Adiga S, Kamath S. Effect of ethanolic extract of
Acaciaauriculiformis leaves on learning and memory in rats. Pharmacognosy research.
2014;6(3):246.

[44] Lomarat P, Chancharunee S, Anantachoke N, Kitphati W, Sripha K, Bunyapraphatsara N.
Bioactivity-guided separation of the active compounds in Acacia pennata responsible for the
prevention of Alzheimer's disease. Natural product communications.
2015;10(8):1934578X1501000830.

[45] Kaur K, Arora S, Hawthorne ME, Kaur S, Kumar S, Mehta RG. A correlative study on
antimutagenic and chemopreventive activity of Acacia auriculiformis A. Cunn. and Acacia
nilotica (L.) Willd. Ex Del. Drug and chemical toxicology. 2002;25(1):39-64.

[46] Singh S, SharmaN. Evaluation of wound healing activity of Acacia auriculiformis A. Cunn.
Stem bark. Asain J Pharm Clin Res. 2014;7:204-7.

748



ERURJ 2023, 2, 4, 734 - 749

[47] Pal D, Chakraborty P, Ray H, Pal B, Mitra D, Kabir SN. Acaciaside-B-enriched fraction of
Acacia auriculiformis is a prospectivespermicide with no mutagenic property. Reproduction.
2009;138(3):453-62.

749



