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ABSTRACT 

Acacia farnesiana (Sweet Acacia) is a small tree or shrub known for its 

bright yellow, fragrant flowers and is native to several Indian states 

including Maharashtra, Gujarat, Andhra Pradesh, and Karnataka.
[1,2] 

Various parts of the plant—pods, leaves, and bark—contain bioactive 

compounds such as gallic acid, ellagic acid derivatives, flavonoids 

(e.g., kaempferol and diosmetin), and tannins.
[3,4,5]

 Its essential oil 

includes methyl salicylate, anisaldehyde, and geraniol, while pods 

contain diterpene glycosides and sulfur-containing amino acids.
[6,7]

 

Protein extracts from seeds exhibit anti-inflammatory and analgesic 

activities.
[8,9]

 Methanolic bark extracts have shown significant 

cytotoxic, thrombolytic, membrane-stabilizing, and antibacterial 

activities.
[10,11]

 The plant demonstrates notable antioxidant and 

antimicrobial properties, with minimum inhibitory concentrations 

(MICs) of 0.8 mg/mL and 2.5 mg/mL against Bacillus subtilis and 

Saccharomyces cerevisiae, respectively.
[12,13]

 Its traditional and 

therapeutic applications span antidiabetic, antiulcer, antipyretic, and antimicrobial uses, 

including against tuberculosis and dysentery.
[14,15,16]
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1. INTRODUCTION 

Acacia farnesiana, commonly known as Sweet Acacia or Babul, belongs to the Fabaceae 

family, subfamily Mimosoideae.
[1,2]

 It thrives in sandy soils and riverbeds across Indian 
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regions such as Maharashtra, Gujarat, Andhra Pradesh, and Karnataka.
[3,4]

 This small tree or 

shrub features fragrant yellow flowers and has significant ethnobotanical relevance.
[5,6]

 

 

Phytochemical investigations have revealed the presence of compounds such as tannins, 

flavonoids (kaempferol, diosmetin, naringenin), gallic acid, ellagic acid, methyl gallate, 

diterpenes, and alkaloids.
[7,8,9,10]

 These contribute to diverse biological activities ranging from 

antimicrobial to antidiabetic effects.
[11,12,13]

 

 

The essential oil of the plant contains methyl salicylate, anisaldehyde, and geraniol, while 

seeds yield diterpene glycosides like farnesiaside.
[14,15]

 The plant‘s parts demonstrate 

antioxidant, anti-inflammatory, antibacterial, antiulcer, antipyretic, and bronchodilator 

properties, thus supporting its use in managing chronic diseases and infections.
[16,17,18,19]

  

 

2. Drug Profile 

 Drug Name: Acacia farnesiana
[20]

 

 Synonyms: Naringetol, Salipurpol
[21,22]

 

 Category: Antioxidant, Anti-inflammatory
[23,23] 

 Subcategory: Medicinal Natural Product (MNP)
[25]

 

 Molecular Formula: C₁₅H₁₂O₅[26]
 

 Mono-Isotopic Mass: 272.068 g/mol
[27] 

 IUPAC Name: (5,7-Dihydroxy-2-(4-hydroxyphenyl)chroman-4-one)
[28] 

 Log P: 2.4.
[29] 

 

 

Figure 1: structure of Naringenin. 

 

3. Morphological Characteristics 

 Growth Habit: Small tree or shrub with a rounded crown, 4.5–9 meters tall.
[30,31] 

 Leaves: Bipinnate with small, oval leaflets arranged feather-like.
[32,33]

 

 Flowers: Golden-yellow, aromatic, blooming from October to March.
[34,35] 
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 Fruits: Cylindrical, dark brown pods.
[36] 

 Seeds: Hard-coated, oval, and dark brown.
[37]

 

 Branches: Thorny with smooth green bark in young trees that becomes scaly and brown 

with age.
[38,39] 

 

 

Figure 2: Tree of Sweet acacia.    Figure 3: Leaves of Sweet acacia. 

 

 

Figure 4: Flower of sweet acacia.    Figure 5: Fruit of Sweet acacia. 
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Figure 6: Seeds of Sweet acacia.     Figure 7: Branches of Sweet acacia. 

 

4. Microscopic Analysis 

Microscopic examination is performed by mounting powdered plant material in glycerin or 

chloral hydrate.
[40,41]

 Specific tests include: 

 Iodine Test: Blue-black color indicating starch.
[42]

  

 Phloroglucinol-HCl: Red color confirms lignin
[43]

 

 HCl Test: Effervescence or crystal formation indicates calcium oxalate.
[44] 

 

 
Figure 8: Detection of Starch grains.      Figure 9: Identification of Lignin. 

 

 

Figure 10: Identification of calcium crystals. 
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5. Phytochemical Constituents 

The plant is rich in: 

 Flavonoids: Kaempferol, diosmetin, aromadendrin, apigenin derivatives.
[15,22,27] 

 Tannins: Present in bark, leaves, and pods.
[14,23] 

 Polyphenols: Gallic acid, ellagic acid, methyl gallate.
[18,24,30] 

 Essential Oils: Methyl salicylate, anisaldehyde, geraniol.
[19,33] 

 Diterpenes: Farnesiaside and others.
[21,29] 

 Amino Acids: Lysine, arginine, glycine, histidine.
[25,26]

 

 Sulfur Compounds: N-acetyl-L-djenkolic acid.
[31]

 

 

6. Phytochemical Analysis (with Table no.1) 

Phytochemical Test Name Observation Result 

Alkaloids Dragendorff‘s Test
[46]

 Reddish precipitate Present 

 
Mayer‘s Test

[47]
 Creamy white precipitate Present 

 
Wagner‘s Test

[48]
 Reddish-brown precipitate Present 

Flavonoids Shinoda Test
[49]

 Pink coloration Present 

 
Sulphuric Acid Test

[50]
 Deep yellow color Present 

 
Lead Acetate Test

[51]
 Yellow precipitate Present 

Glycosides Keller-Killiani Test
[52]

 Reddish-brown layer and bluish green upper layer Present 

Proteins Millon‘s Test
[53]

 White precipitate Present 

Steroids Salkowski‘s Test
[54]

 Red coloration in lower layer Present 

 
Liebermann-Burchard Test

[55]
 Brown ring and green coloration in upper layer Present 

Tannins Ferric Chloride Test
[56]

 Blue-green precipitate Present 

 
Acetic Acid Test

[56]
 Red precipitate Present 

 

7. Pharmacological Activities (Expanded with Analysis and Future Perspectives) 

A. Antimicrobial and Antifungal Activity 

The antimicrobial potential of Acacia farnesiana has been extensively studied through various 

in vitro assays. Ethanolic extracts prepared using Soxhlet extraction with petroleum ether, 

dichloromethane, and ethanol demonstrated significant antibacterial activity. Specifically, 

Bacillus subtilis (ATCC 6633) exhibited a minimum inhibitory concentration (MIC) of 0.8 

mg/mL, highlighting its high susceptibility.
[45,46]

 In contrast, Staphylococcus aureus and 

Escherichia coli presented MIC values greater than 1.0 mg/mL, suggesting reduced 

sensitivity, especially in Gram-negative strains.
[47,48]

 

 

The greater efficacy against Gram-positive bacteria may be due to their simpler cell wall 

structures, which allow easier penetration of phytochemicals. For fungi, ethanolic extracts 

exhibited moderate activity against Saccharomyces cerevisiae (MIC = 2.5 mg/mL) but were 

ineffective against Candida albicans.
[49] 

This suggests that antifungal properties may be 
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influenced by volatile constituents, often removed during ethanol extraction. The residual 

antimicrobial effect is likely due to non-volatile flavonoids such as quercetin and morin.
[50,51]

 

 

Comparative Perspective: While the antibacterial activity is notable, it is relatively modest 

compared to standard antibiotics like gentamicin (MIC = 0.05 mg/mL).
[52]

 However, A. 

farnesiana extracts could serve as complementary agents in antimicrobial therapy.
[53]

 

 

B. Antioxidant Activity 

Ethanolic extracts of A. farnesiana demonstrated strong antioxidant activity through DPPH, 

nitric oxide scavenging, and iron chelation assays. The dose-dependent response is attributed 

to the presence of polyphenolic compounds including quercetin, kaempferol, and 

naringenin.
[54,55]

 These compounds neutralize reactive oxygen species (ROS) by donating 

electrons or hydrogen atoms. 

 

Therapeutic Implication: Antioxidants play a critical role in preventing oxidative damage 

implicated in aging, cancer, diabetes, and neurodegenerative diseases. The robust activity of 

A. farnesiana suggests it may offer protective benefits in such conditions.
[56,57]

 

 

C. Antitubercular and Antidiarrheal Activity 

Hexanic and aqueous extracts from the fruits demonstrated MIC values of 100 μg/mL against 

multidrug-resistant (MDR) Mycobacterium tuberculosis strain G122.
[58,59]

 Methyl gallate and 

its triacetylated derivative displayed even stronger activity, likely due to enhanced 

lipophilicity, which facilitates cell wall penetration.
[60]

 

 

The plant also exhibited significant antidiarrheal effects. Methanolic and aqueous extracts 

inhibited pathogenic bacteria responsible for dysentery, such as Shigella flexneri and Yersinia 

enterocolitica.
[61,62]

 The active constituents are presumed to be glycosides and polyphenols.
[63]

 

 

Clinical Relevance: These findings support the traditional use of A. farnesiana in managing 

tuberculosis and gastrointestinal infections. Further work is needed to isolate and characterize 

the most active compounds for drug development.
[64]

 

 

D. Antiulcer Activity 

Methanolic leaf extracts significantly reduced ulcer indices in rat models of gastric 

ulceration.
[65]

 The effect was comparable to ranitidine and attributed to enhanced mucus 

secretion, suppression of acid production, and antioxidant protection.
[66]
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Flavonoids such as quercetin and kaempferol act as gastroprotective agents by increasing 

mucosal defense and inhibiting inflammatory mediators. Elevated hexosamine and 

glycoprotein levels in treated tissues support this protective mechanism.
[67,68]

 

 

Potential Applications: A. farnesiana could serve as a natural alternative for patients with 

peptic ulcers, especially where synthetic drugs cause adverse effects.
[69]

 

 

E. Anti-inflammatory Activity 

The anti-inflammatory efficacy of ethanolic extracts was confirmed through carrageenan-

induced paw edema and cotton pellet-induced granuloma models.
[70,71]

 Significant inhibition 

of inflammation suggests downregulation of pro-inflammatory cytokines (e.g., TNF-α, IL-

6).
[72]

 

 

Flavonoids and diterpenes, including farnesirane A and B, may act via inhibition of 

prostaglandin synthesis, suppression of COX-2, and stabilization of lysosomal 

membranes.
[73,74]

 A glycosidal fraction from unripe pods also demonstrated smooth muscle 

relaxation and anti-inflammatory activity.
[75]

 

 

Comparative View: The anti-inflammatory potential, although moderate compared to 

NSAIDs, offers the advantage of reduced gastrointestinal toxicity.
[76]

 

 

F. Antihyperglycemic Activity 

In alloxan-induced diabetic rats, aqueous extracts of A. farnesiana significantly lowered 

blood glucose levels.
[77]

 The hypoglycemic effect appeared independent of insulin and may 

involve enhanced glucose uptake, delayed intestinal absorption, or improved insulin 

sensitivity.
[78]

 

 

Flavonoids and saponins are suspected to modulate key enzymes in carbohydrate metabolism 

(e.g., α-glucosidase).
[79]

 No observable toxic effects were reported in the experimental 

models.
[80]

 

 

Implications for Diabetes Management: The extract may be developed as a complementary or 

alternative therapy for Type 2 diabetes, especially in regions lacking access to synthetic 

medications.
[81]
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Future Perspectives 

 Mechanism of Action: Further molecular studies are needed to confirm the pathways 

through which A. farnesiana exerts its pharmacological effects.
[82]

 

 Toxicity and Safety Profiling: Long-term in vivo studies and clinical trials are necessary 

to assess safety margins and establish dosage guidelines.
[83]

 

 Standardization and Formulation: Development of standardized herbal formulations can 

enhance reproducibility and regulatory approval.
[84]

 

 Synergistic Studies: Investigating the synergistic potential of A. farnesiana with standard 

drugs may offer new avenues for combination therapies.
[85]

 

 

8. CONCLUSION 

Acacia farnesiana demonstrates a wide array of therapeutic potentials supported by its rich 

phytochemical profile. Its antioxidant, antimicrobial, anti-inflammatory, antiulcer, and 

antidiabetic effects highlight its relevance in both traditional and modern medicine.
[86-90]

 

Scientific validation of its traditional uses supports its development into safe and effective 

formulations for treating infections, inflammation, ulcers, and metabolic disorders. Future 

research should focus on standardization, compound isolation, and clinical validation.
[91-95]
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