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Gum Acacia also known as Gum Acacia a (GA), a naturally exudate from

wild acacia tress, is a complex mixture of polysaccharides and glycoprotein.

Gum Acacia (GA) possess unique properties and has gained significant

interest across different science disciplines. Gum Acacia has become a

multipurpose agent not only used in food and pharmaceutical and

cosmetics industry but possess a variety of therapeutic benefits. Due to its

versatile qualities such as non-toxicity, high solubility and pH stability, GA

has gained popularity among researchers. The present review cover the

literature review regarding the GA to gather all scientific information and

draw the attention of researcher to initiate further extensive research.

Keywords: Gum Acacia, medicinal uses, food industry, pharmaceutical

industry, cosmetics industry, toxicity and safety.

I N T R O D U C T I O N
Plants have been used for medicinal purposes and to

control epidemic for thousands of years across

cultures worldwide, also to flavor and conserve food,

decoration1. The use of plants for treating diseases is

as old as the human species2. Many common plants

possess natural compounds that help to treat various

health conditions (Aloe armatissima3, Amomum

subulatum4, Plectranthus lanuginosus5). Similarly,

Gum Acac ia (GA) is a tree gum exuded by two

species of Acac ia genus (sensu la to ) espec ia lly from

Senega lia senega l, and Vache llia seya l6 not only

used as a house hold remedy for the treatment of

various diseases in Sub-Saharan Africa region7 also

in modern medicine to control various medical

conditions7. Apart from Africa, Acac ia senega l is also

found in Pakistan (Sindh and Baluchistan)8. Gum

Acacia extracted from Acac ia senega l is a deciduous

shrub growing to 15 m tall9.

Chem is try and structu re :
Gum Acac ia is a complex mixture of branched

polysaccharides and glycoproteins10. Polysaccharide

portion basically composed of (1→3)-linked β-D-

galactopyranosyl units with side chains (arabinose,

galactose, and glucuronic acid)11. The gum also

contains proteins (hydroxyproline, serine, and

https://en.wikipedia.org/wiki/Tree_gum
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threonine), mineral salts (calcium, magnesium,

sodium, iron, phosphorus and potassium)12.
Syn thes is:
Rather than being manufactured in a laboratory, Gum

Acacia is a polysaccharide that occurs naturally and

is obtained from plants13. However recently the

development of an interpenetrating polymer network

(IPN) has accomplished that contains Gum Acacia

(GA), poly(methacrylic acid) (MAA), and poly(acrylic

acid) (AA) used as antibacterial agents14.

Phys icochem ica l p roperties:
Gum Acacia is the white or slightly yellowish,

odorless natural hydrocolloids (highly soluble in water

while insoluble in oils and organic solvents)15 exhibit

low to moderate viscosity. This reduced viscosity of

gum acacia enables it as an exceptional emulsifier

and stabiliser. The boiling point is greater than 250°C,

GA breaks down before it reaches its melting point.

Molecu lar w eigh t:
Gum Acacia has wide molecular weight distribution

because of heteropolymolecular nature16 varies

between 250000 and 1000000 g/mol. Various

molecular weight fractions influence emulsion droplet

size and stability, with elevated molecular weights

typically resulting in long-term stability17.

Industria l Uses o f Acac ia gum
Unique Physicochemical properties of GA make it

useful in a wide range of industries.

1. Food industry:
European Union (EU) and Codex, approved the

uses of GA in food products18. It act as Stabilizer

and emulsifier and thickening agent in

beverages, icing, confectionery, and other food

products. Gum Acacia can be effortlessly integrated

into foods without altering the original flavor or

texture, and used as an optimal functional

dietary fiber component in food19.

2. Pharm aceu tica ls industry:
Gum Acacia is a versatile excipient that is frequently

utilized as Demulcent, emulsifier, thickener, and

tablet binder in the pharmaceutical business. It

improves the stability, texture, and general efficacy of

a variety of formulations, such as tablets, lozenges,

and oral solutions20. Gum Acacia is emerging as

potent excipient for drug delivery system, as compare

to synthetic excipient

GA have the advantages of being readily available, le

ss costly, and non-toxic21.

3.Cosm etics Industry:
Most people agree that using acacia gum in

cosmetics and personal hygiene products is safe.

Vegetarians and vegans can also use it. Because of

versatility, acacia gum is a useful component in the

cosmetics industries. It helps to improve the texture

(mascaras and foundation), thickening and viscosity

(lotion, creams and serums), of a variety of products

and contributes to smoother products that form a thin

film to moisturize the skin. Besides cosmetics, GA is

used in hair care, oral care and shaving products10.

4.M ed ic inal Uses o f Acacia gum
Gum Acacia was used widely in traditional medicine

and folklore in the past now, various countries

have recognized its importance in the traditional

herbal treatment system. The food drug

administration (FDA) and European Union (EU)

both has accepted the GA as safe additive

material21,22. Gum Acacia has a variety of

medicinal uses which are as follows

Wound healing :
In accordance to different research Gum Acac ia has

potential medicinal properties which contribute to
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treat wound23. It’s antibacterial and anti-inflammatory

and antioxidant activities are facilitating tissue

regeneration and wound healing. It is also suggested

that GA cause wound contraction23 and stimulates

angiogenesis and epitheliazation leading to healing24-

25.

An ti-Cancer p roperty:
Gum Acacia is a potential source of anticancer

compounds. it may help to reduce cancer risk,

support treatment, and protect healthy cells through

its antioxidant, anti-inflammatory, and immune-

boosting properties4. In vivo research model showed

that GA and curcumin microsphere significantly

suppressed the cancer progress26.

D iabetes M anagem ent:
Gum Acac ia has low glycemic index it prevent

glucose absorption and enhances the insulin

secretion27. In type 2 diabetes patients GA proved to

be a good dietary supplement28 by reducing lipid

profile and obesity.

Rheum ato id arth ritis :
Gum Acac ia is a used as adjuvant therapy for

Rheumatoid arthritis (RA). In clinical trials GA

reduced the level of inflammatory markers (TNF-

alpha) and ESR thus relieving the swollen and tender

joints29. Nutritional supplement of Gum Acacia a

improved hepatic and renal profile in patient suffering

from RA30.

S ickle cell anem ia :
In Sickle cell anemia patients, treatment with GA

increased Total anti-oxidant capacity (TAC) and

decreased the oxidative markers (MDA and H2O2)

showed potent anti-inflammatory, anti-oxidant

properties31, 32. Gum Acacia a has shown protective

effects against sickle cell crises31.

In fertility :
Gum Acac ia has a potential impact on sperm quality,

testosterone level and sperm motility in Men33 also in

female alters expression of oxidative stress gene34

and regulates hormonal balance. It reduced the

prevalence of PCOs in female thus, regulating the

menstrual health34.

G ing iv itis and Periodon titis :
Gum Acac ia is used as a natural adjunctive

treatment for gingivitis and periodontitis (11th most

prevalent disease in world)35. The results indicated

that GA tends to reduce Gingival Index (GI) and

Gingival Crevicular Fluid Interleukin 1 Beta (GCF IL-

1β) in patients due to its anti-inflammatory, anti-

microbial and antioxidant properties8,35.

K idney d iseases :
Anti-inflammatory and antioxidant properties of Gum

Acac ia helps to improve chronic kidney condition

(CKD)36. Some of the clinical research findings

suggested that GA boost biochemical markers of

kidney function thus encouraging its use into the

treatment of CKD37, 38.

Neuro -pharm aco log ica l effects:
Gum Acacia exhibits antiepileptic effects and

anxiolytic effect. It reduced the level of oxidative

stress markers and regulates the seizure behaviour39.

Many studies showed neuro-protective40, 41 and

cognitive enhancing potential of GA41.

1. Gastro in tes tina l effects:
2. Gum Acac ia acts helps to reduce the BMI and fat42.

The emerging role of GA has gained popularity as

potential prebiotics43, enhancing the effect of

probiotics thus acting as symbiotic in the digestive

system43, especially in elderly people, in addition to

having positive effects on cardiovascular problems

and hypo-cholesterolemic effect44. Gum Acacia

possesses gastro-protective, antifibrotic, and anti-

ulcerogenic effects45.

Gum Acac ia Safety evaluation and toxico log ica l
stud ies:
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Since ancient times, it has played a significant role in

trade46 and the US Food and Drug Administration

approved GA as safe46. Different safety studies

(mutagenic46, teratogenic47, subchronic toxicity48,

chronic toxicity, carcinogenicity) confirmed the safety

of GA. Acacia is Safe when taken orally in amounts

Up to 30 grams daily for 18 days. However, it can

cause minor undesirable effects, including gas,

bloating, nausea, and loose stools. The side effects

of gum acacia in pregnancy and breast feeding is an

understudied area that warrants more focused

scientific investigation. So it is advised to avoid it in

such conditions.

CONC L U S I O N

This review is focused to compile both early and

recent studies regarding the GA, a remarkable

natural emulsifier also validating its versatile role in

the food, pharmaceutical and cosmetics industry.

Gum Acacia is a valuable asset in medicinal and

clinical application. Gum Acacia 's medicinal

properties make it a promising ingredient for

promoting overall health and

being readily available, less costly, and non-toxic. A

growing trend in GA research was seen in natural

products and polymers, which raised the demand for

GA globally. In future further extensive research is

required to fully comprehend its mechanism of action

and maximize the application of GA in different

industries
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