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Abstract 
Gum Arabic is the complex exudate of the Acacia senegal and Acacia 

seyal tree. This dried sap with immense commercial value is a global 

commodity, generally harvested in Africa and Western Asia. Non-

digestibility, low solution viscosity, and generally recognized as safe 

status renders its popularity in the food industries. For its desirable 

emulsifying, stabilizing, binding, and shelf-life enhancing properties, it 

has found application in many foods as a commonly used food 

hydrocolloid. The highlight of this study was to review the literature on 

the technological importance and application of gum Arabic for food 

industries and human health. Gum Arabic has a unique combination of 

excellent emulsifying properties and low solution viscosity. These 

properties make gum Arabic very useful in several industries but 

especially in the food industry where it is used as a flavour and stabilizer 

of citrus oil emulsion concentrates in soft drinks, as a wall material in 

microencapsulation of food, as food additive, shelf-life enhancer, as 

inducer of satiety and anti-obesity and as antimicrobial agent. 
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Introduction 
Plant gum exudates are complex 

polysaccharides produced by many 

plant as a response against 

environmental stress, mechanical and 

microbial injury. Gum Arabic is 

generally harvested in Africa and 

western Asia (Bindhu & Renjini, 

2019) The gum leak out in a pearl like 

nodules from the wounds and 

solidifies on the back, which appears 

as pale white or light-yellow and is 

water soluble, where it is collected by 

the farmers for their economic value 

mostly for export to Europe, Asia and 

America (Cobley & Steele, 1976; 

Bostick–Sullivan, 2015).  

Plant gum exudates have been used 

for centuries in a various way; they 

have maintained their importance 

despite the many alternatives with 

similar typical technological 

application, mostly in the food 

industry, in which they are generally 

used as food additive. Current 

research have shown that plant gums 

are high molecular weight substances, 

which when dissolved in appropriate 

solvent, produces high viscosity 

hydrocolloids suspension at low dry 

weight having great binding and 

gelling property that can be used for 

different application in food 

productions (Sharma, et al., 2015). 

The primary advantage of plant gum 

exudates is that they are very safe to 

use in food industry and can be 

ingested daily over a life time without 

noticeable health risk. Non-

digestibility, low solution viscosity, 

and generally recognized as safe status 

renders its popularity in the food 

industries. For its desirable 

emulsifying, stabilizing, binding, and 

shelf-life enhancing properties, it has 

found application in many foods. The 

industrial application of gum Arabic 

in food industry includes the 

following: confectioneries, beverages, 

dairies, and bakery where they 

function as thickener, fat replacer, 

stabilizer, gelling agent, coating agent, 

texturizer and emulsifier (Yadav. et al, 

2007; Rena et al, 2011; Saltmarsh, 

2013; Bostick–Sullivan, 2015). 

 This paper aims to evaluate and 

examine the biotechnological 

importance of gum Arabic harvested 

from Acacia Senegal and Acacia 

seyal, their geographical origin, 

physical structure, chemical 

structures, and the significance of 

using them in food industry.  

 

Research Methodology Approach  

Conceptual frame work 

Around 80% of the gum Arabic 

produced is used, globally, in 

foodstuff; of that total, about 50% is 
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used as a major ingredient in confectionery and the remainder is used in minor 

proportion (1-2%) as a food additive known as E414 (Anderson and Eastwood. 

1989). 

 

Research Methodology  

The methodology used was the in-depth review of related literature to support 

the application of gum Arabic in food industry 

 

Gum Arabic 

Food and Agricultural Organisation (FAO) in (1999) defined Gum Arabic as 

“the air dried exudation from branches and stem of acacia Senegal (L) 

Willdenow trees or closely related species such as acacia seyal (family 

leguminosae)”. They are naturally occurring exudates obtained mostly from 

acacia Senegal trees and occasionally from acacia seyal trees. A review by 

Yadav et. al. (2007) has shown that gum Arabic are heterogeneous in nature 

containing complex branched arabinogalactan polysaccharides attached to a 

polypeptide chain which is responsible for their polydispersity.  

 Mahendran et. al. (2008) reported that gum occurs as gluey liquids that oozes 

from the stems and branches of acacia trees Acacia senegal Figure 1 and 

Acacia seyal Figure 2, they are produced when the trees are subjected to 

environmental stress such as heat, drought or wounding as a healing or defence 

mechanisms. Lopez-Torrez et. al. (2015) state that the gum Arabic (E414EC) is 

an eatable ingredients when dried and mostly used as stabiliser, for preservation 

of emulsion and covering agent in food and non-food applications.  Daquan and 

Abdullah (2013)  explain that gum Arabic have plenty of non-sticky soluble 

fibre that is primarily indigestible in both humans and animals which is not 

degraded in the small intestine, but fermented in the large intestine by normal 

flora to short fatty acids, particularly propionic acids as such it is a good sources 

of dietary fibre.  

 
 Fig. 1: Gum Arabic exudate from Acacia senegal tree (A), Exudate made 

into granules form (B) and(C) 
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Production of Gum Arabic 

Bostick-Sullivan (2015) reported that the best yield of gums from acacia trees 

is obtained when the tree is 5 to10 years old, 4.5-6 m high where it is gotten by 

making wounds in the branches and peeling off away bark to hasten exudation.  

The gum dehydrates into lumpy balls which are collected by hand. Gathering 

takes place at intervals during the dry period from November to May and two 

highest yields are taken in December and April. Usually the higher the average 

temperature the better the production of gum, but, the harvest from each tree 

hardly go beyond 0.3kg per yield. 

 

 
Figure 2:  The gum Arabic from A. Seyal tree 

 

PR, newswire (2015) predict that the global gum Arabic market is expected to 

worth $800.3 million by 2019 at a CAGR of 6.7% from 2014 to 2019. The 

market is projected to grow from $578.7 million in 2014 to $800.3 by 2019. 

North America is the highest market acquiring 36.4% of the total global market 

revenue in the year 2014. This shows that gum Arabic is a global raw material 

for food and other industries. 

 

Botanical and Geographical Origin of Gum Arabic 

Gum Arabic is the best oldest known plant gums. The word ‘gum Arabic’ was 

invented by European trader who imported it from Arabian port. Egyptian 

named it ‘kami’ and used it from the third dynasty to about (2650 BC) to joint 
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bandages during embalmment of corpses. The gum was also used for fitting 

pigment into symbol. There are close to 1350 Acacia species capable of 

producing gum. These are primarily located in tropical climates, with about 130 

of them located specifically on the African continent and close to 80% of gum 

Arabic are produced by the Acacia Senegal from Sudan (Yadav, et al., 2007; 

Daquan & Abdullah. 2013).  

The best primary source of commercial gum Arabic is Acacia senegal L. 

Willdenow found all over the world and over 1000 species and sub-species of 

the acacia tree which exude gum exist. The trees grow mostly in the sub- Sahara 

of Africa but also grow in Australia, India and South America. The chief 

producer and exporter of gum Arabic in the “gum belt” include Cameroon, 

Chad, Mali, Nigeria and Sudan with Sudan having the largest market share of 

about sixty percent (60%)  (Bostick – Sullivan, 2015).  

Acacia tree is one of the most abundant plants in the plant kingdom. It belong 

to a tribe Acacieae within the subfamily Mimosoideae of the family 

Leguminosae (the Pea family), and is the next largest genus in the family 

Leguminosae, with about 1350 species presently identified. These species 

spread throughout tropical and warm temperate areas of the world, with the 

major concentrations occurring in Australia (955 species), with also high 

numbers in the Americas (about 185 species), Africa (144 species) and Asia (89 

species) (Al-Assaf., et al, 2007). Acacia Senegal is diploid (2n=26) entirely 

outcrossing, and mainly pollinated by bees (Janet et at., 2010). 

Variation exist within Acacia senegal and related gum trees which can easily be 

identified by standard plant taxonomy procedure but gum exudates from these 

plants are also variable this is due to the biotic and abiotic factor and age of the 

tree (Ross, 1979; Biswas, 1995; Gashua; 2015). 

 

Physical Properties of Gum Arabic  

The standard required for the quality control of gum Arabic are the moisture, 

total ash, volatile matter and internal energy, this is to cross check the 

adulteration of the gums. 

Moisture content helps the solubility of hydrophilic carbohydrates and 

hydrophobic proteins in gum Arabic. Total ash content is used to determine the 

critical levels of foreign matter, acid insoluble matter, salts of calcium 

potassium and magnesium. The cationic compositions of ash content are used 
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to determine the precise levels of heavy metals in gum Arabic (Daquan & 

Abdullah, 2013).  

 

Characteristics of Gum Arabic  

Gum Arabic of excellent quality is tear shaped, round, measuring 1-10cm in 

diameter with an orange-brown colour. After breaking it to pieces, they look 

paler in colour and have a glasslike appearance. Unlike other vegetable gums, 

gum Arabic dissolves very well in water (up to 50%). Acacia senegal has a 

weak viscosity of (16 mL/g on average) and at pH 4.5 to 5.5, they are virtually 

colourless, odourless, and tasteless and impart mouth feel without sticking to 

the mouth. Acacia senegal gum is highly branched compact macromolecules 

with degree of branching of 78.2%, compared to Acacia seyal gum with 59.2% 

(Lopez-Torrez, et al., 2015) the gum becomes viscous at high concentration 

(Figure 3) shows that even 30% of the gum Arabic solution have low viscosity 

than 1% xanthan gum (Philips et al; 2000). 

 

 
Figure 3: Viscosity of Gum Arabic as a Function of time (Phillips & 

Williams, 2000) 

 

These  characteristics made them useful in food industry where they are use as 

binding agents to prevent syneresis, thickeners, coatings, stabiliser for beer 

foams, and as encapsulating flavour oils both for soft drink and for spray drying 

to produce powdered flavours also they inhibit sugar from crystallizing in sweet 

(Gashua, et al., 2015). The emulsifying and stabilising ability of gum Arabic is 

due to the complex mixture of its carbohydrates (water loving) and protein 

(water repelling) macromolecules. The hydrophobic polypeptide chain attached 
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its molecules to the surface while, the carbohydrates moiety inhibits 

flocculation and coalescence through electrostatic and steric repulsion as 

illustrated in Figure 4. 

 
Figure 4: Showing how gum Arabic stabilising oil in water emulsions. 

(Phillips, & Williams, 2000)  

 

Biochemical Composition of Gum Arabic 

Gum Arabic consists mainly of polysaccharides, with galactopyaranose (Galp) 

and arabinofuranose (Araf) being the major monosaccharide present with small 

proportion of nitrogenous materials that is very difficult to remove as 

represented in Table 1 and 2 

 

Table 1: Showing the chemical composition of the three fractions of gum 

Arabic. (Yadav, et al, 2007) 

Types 

Fraction 

%  AG 

Protein 

%  AGP 

Protein 

%GP 

Protein 

Total % 

protein 

Molar 

Mass 

Gyration (r) 

in Nm 

Intrinsic(v) in 

Nm 

1 88.4(0.35) - - 20 2.7×105 10 15 

2 - 10.4(11.8) - 49.5 1.45×106 30-35 45 

3   1.24(50) 27 2.5×105 10 10 

  

Table 2: Characteristics of gum from a. Senegal and a. Seyal ((Daquan & 

Abdullah, 2013) 

Composition Acacia senegal  Acacia seyal  

% galactose  44.00 38.00 

% arabinose  27.00 46.00 

% rhamnose  13.00 4.00 



156  africascholarpublications@gmail.com                                                                               

 2021 
 

% glucuronic acid  14.00 6.500 

4-O-meth 1 glucuronic 

acid 

1.50 5.50 

% nitrogen  0.36 0.15 

Specific rotation/degrees -30.00 51.00 

Average molecular mass 

(mw) 

380,000 850,000 

 

The chemical composition of freshly obtained gum from Acacia Senegal and 

Acacia seyal trees is mostly carbohydrate with Acacia Senegal having galactose 

44%, arabinose 27%, rhamnose13%, glucuronic acid 14.5%, 4-o-methyl 

glucuronic acid 1.5%, % nitrogen 0.36%, specific rotation /degree  -30.0 and 

average molecular mass of 380,000 while Acacia seyal having galactose 38%, 

arabinose 46%, rhamnose 4%, glucuronic acid 6.50%, 4-o-methyl glucuronic 

acid 5.50%, % nitrogen 0.15%, specific rotation /degree  51.00 and average 

molecular mass of 850,000 and moisture content of 23 to 25 (Baldwin, Quah & 

Menzies, 1999; Daquan and Abdullah, 2013).  

Gum Arabic consists of three fractions as shown in (Table 1). The major 

fraction is arabinogalactan (AG) having 88.4% with a molecular mass of 2.7 

x105 and a small amount of protein about 0.35%, the second fraction is a mixture 

of arabinogalactan-protein (AGP) amounting to10.4% with a molecular mass of 

1.45x106 containing 11.8% protein. The third fraction has a low molecular 

weight (GP) with a molecular mass of 2.5x105 containing 47.3% protein 

(Yadav, et al, 2007). 

The amino acid distribution after acid hydrolysis yielded the following useful 

information. Acacia Senegal gum is rich in threonine,  histidine and lysine with 

a relative differences of 26%, 19% and 13% while Acacia seyal gum is rich in 

serine, aspartic acid and  valine with a relative difference of 17%, 11%, and10% 

in the order given. No cysteine and methionine detected in both samples. 

(Lopez-Torrez et al, 2015). 

Analysis of Acacia Senegal and Acacia seyal, shows that Acacia Senegal gum 

had a lower mean Mw (6.8 x105 g mol-1) than Acacia seyal gum (8.2 x 105 g 

mol-1) on the other hand, the radius of gyration Rg and the mean intrinsic 

viscosity [ᶯ] is higher for Acacia Senegal (Rg: 30.8nm; [ᶯ]: 22.8mlg-1) than for 

Acacia seyal gum (Rg:17.1nm [ᶯ]:16.5ml g -1). The polydispersity index 
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(MW/MN) 2.0 and 1.5 for Acacia Senegal and Acacia seyal gums indicates a 

higher proportion of high molecular mass macromolecules in Acacia Senegal 

gum than in Acacia seyal. It’s also confirmed that the acacia senegal gum is 

highly branched and having higher polydispersity index than acacia seyal gum. 

(Lopez-Torrez et al, 2015).  

 
Figure 5: Molecular weight distribution (Mw; bold line) and concentration 

profile (thin line of A. Senegal (dark) and A. seyal (faint) gums (Lopez-Torrez 

et al, 2015). 

 

Sharma et. al, (2015), reported that gum Arabic produces high viscosity 

hydrocolloids suspension at low dry weight with high binding and gelling 

capacity that can be used as binder in meat products. It can also be used as an 

emulsifier in oil-in-water emulsion and in citrus oils as a flavouring agent in 

soft drinks production where the oil is converted into a water dispersible 

emulsion (Yadav. et al., 2007). It is also used in Baking industry because of its 

gummy properties, which is used to stabilize mousses and as a turbidity clarifier 

in beer (Daquan & Abdullah, 2013). 
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Figure 6: Structure of gum Arabic (Daquan & Abdullah, 2013)  

 

Industrial Applications of Gum Arabic  

According to Emerson (1992) that, the commercial great ‘’A’’ gum are clean, 

dissolves in water very well and gives colourless or pale yellow colour, gum 

Arabic exported from Sudan is currently marketed in various grade. Handpicked 

selected as shown in figure 4, is the top grade and contains the pure and largest 

pieces of gum nodules, with the lightest colour which attract the highest price. 

Clean and sifted is the left over from handpicked selected after the siftings have 

been removed. Siftings are the remaining residues after sorting out the top grade 

and the lowest grade is the finest particles containing dust and sand. The best 

quality gum Arabic must have moisture contents of 12 to 14%, optical rotation 

of 25 to 35, foreign matter <3 to 5% and microbiological count for salmonella, 

Escherichia coli and S. aureus must be negative (Bostick–Sullivan, 2015). 
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Figure 7: Showing collections of gum Arabic from acacia Senegal tree 

(Phillips & Williams, 2000 

 

Uses of Gum Arabic in Confectionery  

The main use of gum Arabic is in the sweet industry where it is used in a 

different quantity, 2.4% gum Arabic is used in marshmallows production and 

4.0 % in toffees production as stabiliser and up to 50-55% gum Arabic is 

incorporated in wine gum production. Here, it produces a clearness that is much 

better than other hydrocolloids. It also inhibits crystallization of sucrose, 

provides a precise flavour release and slows down melting in the mouth, making 

the wine gum long lasting. It gives suitable texture to chocolates, which are 

easily distorted in the mouth but do not adhere to the teeth (Phillips & Williams, 

2000; Arja et al., 2011).  
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Figure 8: use of Gum Arabic in confectionery products  

 

In lower-calorie candy, gum Arabic is used to compensate for the loss of texture, 

mouth feel and body, resulting from the replacement of sugars by artificial 

sweeteners. It is also used in chewing gum as a coating agent and as a pigment 

stabilizer Figure 8. In aerated confectionery products, such as marshmallows, 

nougats and meringues, gum Arabic acts as a whipping and stabilizing agent. It 

is also used in toffees and caramels as an emulsifier, to maintain a uniform 

distribution of the fat across the product. In jelly products, it is used to provide 

a fibrous, fruit-like texture (Tadesse et al., 2007). 

 

Uses of Gum Arabic in Soft Drink 

Gum Arabic is extensively used as an emulsifier in the manufacture of soft 

drinks. Due to its balance in acid conditions and its high solubility, gum Arabic 

is well suited for use in citrus and cola flavour oil emulsions. They are also used 

to ensure a complete mixing of the interface and to prevent flocculation and 

joining of oil droplets. Normally, a weighting agent is added to increase the oil-

phase density, inhibiting destabilization due to creaming (Wyasu & Okereke, 

2012).   

Gum Arabic can also form a stable cloud in the drink, imitating the effect of 

added fruit pulps and juices. Gum Arabic is used increasingly as a source of 

soluble fiber in low-calorie and dietetic beverages. In powdered beverage 

mixes, gum Arabic is added to produce the same opacity, appearance, mouth 

feel and palatability as natural fruit juices (Wyasu and Okereke, 2012). 

 

As Wall Materials in Microencapsulation of Food 

In microencapsulation, foods products are coated with a protective layer of gum 

Arabic to prevent spoilage and the loss of unstable compounds. Spray drying 
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can be used to convert mixture of gum Arabic with liquid food flavours to 

powders that can be used in dry food products (Phillips & Williams, 2000).  In 

microencapsulation, liquid, solid or gaseous substances are coated with a 

protective layer to prevent chemical deterioration and the loss of volatile 

compounds. It is a useful technique to convert liquid food flavours to flowable 

powders that can be used in dry food products Figure 9. Gum Arabic is an 

effective encapsulation agent because of its high water solubility, low viscosity 

and emulsification properties and is used in soups and dessert mixes. Gum 

Arabic is also used to prevent gelation in canned gravy based pet foods, as it 

inhibits the extraction of proteins from the meat into the gravy (Verbeken et al., 

2003). 

 

 
Figure 9: Shows use of Gum Arabic in Flavour Encapsulation 

 

Also Gum Arabic Stabilize freeze-dried strawberry powder by reducing 

hygroscopicity. Also it stabilizes oleoresin (cardamom, cumin, oregano), 

ginkgo leaf polyphenols (Mosquera et al., 2011; Krishnan et al., 2005; 

Kanakdande et al., 2007; Haidong et al., 2012) 

 

As Food Additive  

Enhances the emulsions viscosity and stability; Improves consistency and shelf-

life of puree, spreads, and preserves; Stabilizes water-in-oil-in-water emulsions; 

As emulsifier provides flavor, color, and turbidity to juices and beverages; 

Helps immobilize α-amylase in industrial bioreactors (Makri & Doxastakis, 

2006; Pua et al., 2007; Su et al., 2008; Mirhosseini et al., 2008; Egwim & 

Oloyede, 2011) 

 

Shelf-Life Enhancer  

Alone or in combination with chitosan, wax, glycerol it’s used as edible 

coatings on fruits and vegetables, e.g., bananas, apples, mushrooms. It delayed 
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change in weight loss, firmness, titratable acidity, total soluble solids, decay, 

and color; with essential oils (lemongrass, cinnamon), it exerts synergistic 

action on Colletotrichum spp. mycelia inhibition Maqbool et al., 2011a; El-

Anany et al., 2009; Jiang et al., 2013; Maqbool et al., 2011b) 

 

Inducer of satiety and anti-obesity 

Causes significant reduction in energy intake (Calame et al., 2011) Reduces 

age-dependent fat deposition by β3-adrenergic stimulation of adipocytes 

(Calame et al., 2011; Ushida et al., 2011). 

 
Figure 10: shows applications of gum Arabic in different products, such as: 

Meat products, dairy products, bakery products, beverage, confectionery and 

flavours 

 

Antimicrobial Agent  

Shows inhibition against fungal pathogen Candida albicans and Cryptococcus 

neoformans, and Leishmania causative agent Leishmania donovani; attenuates 

the level of parasites in blood Plasmodium falciparum (Nishi et al., 2007a; 

Ballal et al., 2011).  
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Figure 10 summarises the uses of gum Arabic in food industry, such as: Meat 

products, dairy products, bakery products, beverage, confectionery and 

flavours. 

In food products, gum Arabic is used as a functional ingredient, which means 

that the typical functions of GA are: Emulsifier, flavouring agent, humectants, 

thickener, surface-finishing agent and retards sugar crystallization (Azeez, 

2005). In addition, gum Arabic has water solubility, is insoluble in alcohols and 

forms colourless, tasteless solutions. The food applications of GA have been 

developed from its unequalled combination of properties. Emulsification, acid 

stability, low viscosity at high concentration, adhesive and binding properties 

and good mouth feel characteristics have been applied in five main food areas 

worldwide in descending order of importance which includes: Confectionary, 

beverages and emulsions, flavour encapsulation, bakery products and brewing 

(Azeez, 2005 

 

Prospects 

Gum Arabic is an ideal model for unravelling the properties and interaction of 

food formulation and Nano conjugates. 

 

Conclusion 

From the current research review carried out, it can be concluded that gum 

Arabic is a potential food additives that has a lot of application in food industry. 

The complex polysaccharide has wide application in the field of food, medicine, 

and biotechnology. GA is a non- toxic hydrophilic phytochemical glycoprotein 

which is used in food industries. GA has vital role in industrial manufacturing, 

spanning from food, pharmaceutics, paint, textile, and printing industries. It has 

proved itself indispensable as stabilizer, emulsifier, bulking agent, shelf-life 

enhancer, encapsulating agent for bioactive components, and satiating agent. 

Gum Arabic is mostly used in the different sectors of the food. It is a non-

digestible food ingredient that has many applications in the food industries.  Its 

anti-inflammatory effects on multiple organs have elevated its status as a safe 

food additive.  

Plant gums exudates are important in food industry because it demands is 

influenced by its multiple functions for example, due to its high solubility in 

water, the applications of GA are widespread. It acts as a normal coolant, 
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prevents oxidation, volatilization, inert and behaves as a Newtonian liquid up 

to 40%. 

 

Future prospect  

The two natural drawbacks of gum Arabic are the volatile political unrest in the 

producing region and the effect of climate change especially with limit it supply. 

The application of Biotechnology in the cultivation of Acacia plants through 

genetically modified seeds, micro propagation and plant tissue culture will 

improve and increase the large scale production of gum Arabic in a shorter 

period as compared to the traditional method.  
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