
9.1 Introduction

Gum arabic or gum Acacia is a tree gum exudate and has been an important article of
commerce since ancient times. It was used by the Egyptians for embalming mummies
and also for paints for hieroglyphic inscriptions. Traditionally the gum has been obtained
mainly from the Acacia senegal species. The trees grow widely across the Sahelian belt
of Africa situated north of the equator up to the Sahara desert and from Senegal in the
west to Somalia in the east. The gum oozes from the stems and branches of trees (usually
five years of age or more) when subjected to stress conditions such as drought, poor soil
or wounding. Production is stimulated by ‘tapping’, which involves removing sections of
the bark with an axe taking care not to damage the tree. The sticky gummy substance
dries on the branches to form hard nodules which are picked by hand and are sorted
according to colour and size (Fig. 9.1). Commercial samples commonly contain Acacia
species other than Acacia senegal notably Acacia seyal. In Sudan the gum from Acacia
senegal and seyal are referred to as hashab and talha respectively. The former is a pale to
orange-brown solid which breaks with a glassy fracture and the latter is darker, more
friable and is rarely found in lumps in export consignments. Hashab is undoubtedly the
premier product but the lower-priced talha has found recent uses which have boosted its
value. It is not possible to identify precisely the exact balance between these two products
in the market-place since it is continually changing. Some typical grades of Sudanese
gum available are listed in Table 9.1.

9.2 Supply and market trends

Sudan has traditionally been the main producer of gum arabic and supplies in the late
1960s were in excess of 60,000 tonnes p.a. Drought and political unrest in the 1970s and
1980s resulted in supplies dropping to a low of ~20,000 tonnes p.a. Nigeria and Chad are
the other main producers with combined exports of ~10,000 tonnes p.a. The current
estimate of total gum arabic production is 40�50,000 tonnes p.a. Europe is the largest
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market for the gum and imports averaged ~30,000 tonnes p.a. in the early 1990s. France
and the UK are the major importers (10,000 and 7,900 tonnes p.a. respectively over the
period 1989–95) although a large part of this is re-exported. France showed an upward
trend over this period while the UK trend was downward. Germany and Italy are the next
biggest markets averaging 4,200 and 3,700 tonnes p.a. over the same period. Outside
Europe, the biggest market is the US where imports totalled 10,000 tonnes in 1994.
Japanese imports are around 2,000 tonnes p.a.

The variability of supply over the past 20–30 years has led to dramatic fluctuations in
price and in turn injected uncertainty into the user market. When supplies almost dried up
in the 1970s the price increased from about $1,500 to $5,000 per tonne and then even to
$8,000. It is almost impossible to evaluate the equivalence at today’s prices since
inflation in commodity prices has been uneven and less than in manufactured goods. The

Fig. 9.1 Collecting gum arabic from Acacia senegal trees.
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price stabilised in 1996 to around $5,000 per tonne but then overnight the Sudanese
dropped their price to $2,500 per tonne which led to consternation and extreme problems
for the industry’s processors, who were left holding stocks at the higher price. The price
reduction was motivated by the inability of the Sudanese to move their stocks which were
reported to be in the region of 42,000 tonnes at that time. The price dropped even further
in 1998 to $1,800 per tonne. It is now the same in the US as it was in the 1970s and even
cheaper in Europe. Inflation in Sudan has been rampant and hence the price in Sudanese
pounds may look attractive locally but hides a dramatic decrease in revenue for the
country. The low prices have had a severe effect in Chad and now the value of the trees
for energy and other uses approaches the value of the gum. There is currently a great deal
of uncertainty in the market-place making long-term planning difficult.

The situation with talha is somewhat different. Hitherto it has been regarded as an
inferior gum only to be used for a price advantage or when supplies of hashab were low.
The 1996 price of $500 per tonne reflected this position. More recently, however, the
functionality of talha in ‘health beverages’ as a fermentable fibre to maintain the well-
being of the colon has given it a value in its own right. There has been a rush for talha so
much so that it is now difficult to obtain supplies of the required quality. Sudan has
depleted its stocks and it is believed does not intend to increase production. The
Government policy is to maintain the hashab plantations only and to use the talha trees
for charcoal production. There are indications that this policy might change in view of
increasing demand. The price is now approaching that of hashab. The traditional product
is Acacia seyal var. seyal but there is also another material, the so-called ‘white talha’
from Acacia seyal var. fistula which Chad is seeking to exploit. The future supplies of
talha, however, are likely to come from Nigeria where it is referred to as ‘Nigerian No. 2’.

9.3 Manufacture

Following export to Europe and the US some grades are processed providing greater
quality and convenience to the user but also increasing the price by $1,000 to $1,500 per
tonne. Processing can involve mechanical grinding (kibbling) which breaks up the

Table 9.1 Grades of Sudanese gum

Grade Description

Hand-picked selected The most expensive grade. Cleanest, lightest colour and in the form of
large nodules.

Cleaned and sifted The material that remains after hand-picked selected and siftings are
removed. Comprises whole or broken lumps varying in colour from pale
to dark amber.

Cleaned The standard grade varying from light to dark amber. Contains siftings
but dust removed.

Siftings Fine particles remaining following sorting of the choicer grades.
Contains some sand, bark and dirt.

Dust Very fine particles collected after the cleaning process. Contains sand
and dirt.

Red Dark red particles
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nodules into various specific sizes. One of the benefits of kibbled gum is that it dissolves
at a much faster rate than lump gum. Spray-dried and roller-dried grades are also
produced. These processes involve dissolving the gum in water with heating and stirring.
The temperature is kept to a minimum in order to ensure that the gum is not denatured
since this can have a deleterious effect on its functional properties. After removing
insoluble material by decantation or filtering, the solution is pasteurised and then spray or
roller dried. Spray drying involves spraying the solution into a stream of hot air. The
water quickly evaporates and the dry powder, typically 50–100 microns, is separated
from the air using a cyclone. During roller drying the solution is passed onto steam-
heated rollers and the water is evaporated off by a flow of air. The thickness of the gum
film produced is controlled by adjusting the gap between the rollers. The film is scraped
off the roll using a knife yielding flake-like particles several hundred microns in size.
Spray-dried and roller-dried samples have an advantage over the raw and kibbled gum in
that they are virtually free of microbial contamination and they dissolve much faster.

9.4 Regulatory aspects

Gum arabic has been evaluated by the Joint Expert Committee on Food Additives
(JECFA) on several occasions between 1970 and 1998 resulting in eight changes in
specifications. Surprisingly, however, none of these specifications were recommended for
adoption by the Codex Alimentarius Commission. The specification changes made are
summarised below.

• FAO Food and Nutrition Paper No. 4 1978: ‘A 1 in 10 solution of the sample filtered
through diatomaceous earth is slightly laevorotatory’.

• FAO Food and Nutrition Paper No. 25 1982: No change.
• FAO Food and Nutrition Paper No. 34 1986: The requirement of specific rotation is

eliminated.
• FAO Food and Nutrition Paper No. 49 1990: The specific rotation was re-introduced

and ‘should be within �26º and �34º. Nitrogen must be between 0.27 and 0.39%’.
Gum arabic is defined as ‘a dried exudation obtained from the stems and branches of
Acacia senegal (L) Willdenow or closely related species’. (For the first time nitrogen
and specific rotation limits were imposed and the word ‘closely’ introduced.)

• FAO Food and Nutrition Paper No. 52 Add. 3 1995: Both nitrogen and specific
rotation requirements were removed but the word ‘closely’ retained. Additionally tests
were introduced to ensure that manose, xylose and galacturonic acid were absent thus
eliminating non-Acacia gums.

• FAO Food and Nutrition Paper No. 52 Add. 5 1997: The acceptance of Acacia seyal
as a ‘closely related’ species was acknowledged.

It is evident, therefore, that Acacia seyal has always been regarded as a component of
commercial gum arabic apart from the time when the radical change was made to the
specification in 1990 which was subsequently abandoned in 1995. The full specification
that acknowledged this for the first time arose from the 49th JECFA meeting in 1997 and
was thought to be the final definition (INS 414). This states as follows:

Gum Arabic is a dried exudate obtained from the stems and branches of Acacia
senegal (L) Willdenow or closely related species of Acacia (fam. Leguminosae).
Acacia seyal is a closely related species. Gum arabic consists mainly of high
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molecular weight polysaccharides and their calcium, magnesium and potassium
salts which on hydrolysis yield, arabinose, galactose, rhamnose and glucuronic
acid. Items of commerce may contain extraneous materials such as sand and
pieces of bark which must be removed before food use. Gum Arabic from Aca-
cia seyal is sometimes referred to as talha.

However, this specification was again changed at the 51st JECFA (1998). There are again
important changes, as described in Food and Nutrition Paper 52 Add. 6 (1998). The
important changes are summarised here.

Synonyms: Gum arabic (Acacia senegal) Gum hashab, kordofan gum
Gum arabic (Acacia seyal) Gum talha
Acacia gum, arabic gum INS No 414

The geographical names have not previously been included, related only to the Sudan,
and do not represent the other gum arabic producing countries.

Definition: Gum arabic is a dried exudation obtained from the stems and
branches of Acacia senegal (L) or Acacia seyal (fam. Leguminosae). Gums from
other Acacia species are not included in these specifications.

The references to ‘related species’ as in all other published specifications or ‘closely
related species’ introduced by JECFA in 1990 have been deleted, on the misguided
assumption that the producer developing countries could produce one species without any
other ‘related species’ being included unwittingly by the local farmer. For such an
eventuality the phrase ‘related species’ has always been included.

Description: Gums from A. senegal and from A. seyal respectively, may be dif-
ferentiated using immunological methods.
Gum arabic (A. senegal) and gum arabic (A. seyal) are not necessarily technolo-
gically interchangeable.

These new characteristics were presumably introduced to allow the two species that make
up gum arabic to be distinguished and to acknowledge their different applications.

The Final Conclusion?
Once again the revised Gum Arabic Specification prepared at the 51st JECFA (1998)
held in Geneva was finally referred for approval to the Codex Committee for Food
Additives and Contaminants held in The Hague, in March 1999. A Working Group was
convened to screen all the proposals. No definitive conclusion could be taken and the
Report of the Working Group reflected the lack of consensus. JECFA were unwilling to
take it back for further review because no new scientific information was available to
them. Gum arabic, therefore, faced the prospect of being left out in the cold with neither
approval of the current JECFA Specification nor its rejection – a most unsatisfactory
situation for all concerned.

Eventually in the Plenary Session with all countries present Gum arabic came up for
consideration. The old arguments again surfaced, but as the discussion continued, apart
from the Sudan, one producing African country after another supported the JECFA
Specification. Many trade organisations too added their voices in favour, and then an almost
unprecedented situation occurred – the Chairman gave the lead and proposed acceptance of
the Specification in Category II (Recommended for Adoption after Editorial Changes,
including Technical Revisions). The Editorial changes suggested were as follows:
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• Under ‘Synonyms’ delete Gum hashab, kordofan and Gum talha.
• Under ‘Definition’ delete the last sentence (Gums from other Acacia species are not

included in these specifications).
• Under ‘Description’ delete fourth and fifth indent, i.e. sentences referring to

immunological differentiation and technological interchangability.

This was the proposal which was accepted and went to the Codex Alimentarius
Commission at its 23rd Session in Rome, 28 June–3 July 1999 and adopted. It is thus a
historic occasion. For the first time there is an approved Codex Alimentarius Advisory
Specification for gum arabic (Annex 1) which establishes the definition as:

Gum arabic is a dried exudation obtained from the stems and branches of Acacia
senegal (L) or Acacia seyal (fam. Leguminosae).

There are other regulatory definitions which are adhered to according to specific interests
or geographical location.

EU Gum Arabic Specification (E414)

Acacia gum is a dried exudation obtained from the stems and branches of
natural strains of Acacia senegal (L) Willdenow or closely related species of
Acacia (Fam. Leguminosae). It consists mainly of high molecular weight
polysaccharides and their calcium, magnesium and potassium salts, which on
hydrolysis yield arabinose, galactose, rhamnose and glucuronic acid.

Therefore, despite contrary proposals in various drafts, the EU has followed JECFA and
not introduced specific rotation limits. However, in an unexpected and quite inexplicable
innovation the Directive has introduced a molecular weight clause indicating that gum
arabic should have a molecular weight of ca. 350,000. This appears inappropriate since in
the scientific literature molecular weight values of between 200,000 to 800,000 have been
reported (see, for example, Idris et al. (1998) Food Hydrocolloids 12, 379).

European Pharmacopeia
Definition: Acaciae Gummi (Acacia)

Acacia is the air-hardened gummy exudate flowing naturally from or obtained by
incision of the trunk and branches of Acacia senegal (L) Willdenow and other
species of Acacia of African origin.

The specification has retained ‘A 10% w/v solution is laevorotatory’. Implicitly,
therefore, the definition acknowledges the acceptability of Acacia seyal within
commercial Gum Arabic.

United States Food Chemical Codex
The Food Chemical Codex is an activity of the Food and Nutrition Board of the Institute
of Medicine that is sponsored by the United States Food and Drug Administration. The
gum is defined (INS 414) as:

A dried gummy exudation obtained fron the stems and branches of Acacia
senegal (L) Willdenow or of related species of Acacia (Fam. Leguminosae).
Unground Acacia occurs as white or yellowish white spheroidal tears of varying
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size or in angular fragments. It is also available commercially in the form of
white to yellowish white flakes, granules or powder. 1g dissolves in 2ml of water
forming a solution that flows readily and is acid to litmus. It is insoluble in
alcohol.

It should be noted that there is no specific rotation requirement in the current definition.

United States Pharmacopeia and the National Formulary
Acacia is the dried gummy exudate from the stems and branches of Acacia senegal
(linne) or of related African species of Acacia (Fam. Leguminosae). This definition was
reported in the USP 21st Revision, January 1st 1985 NF XVI ed. Official Monographs for
USP XXI p. 1538. It remains the same in the current Official Monograph for NF 18
(USP2) 1996. In the 22nd Revision (November 15th 1991) the following was introduced:
‘Add the following to Specific rotation: between �25º and �35º, calculated on the
anhydrous basis determined on a 1% w/v solution’. However, a subsequent supplement
(7USP XXII–NF XVII 1992) removed the specific rotation requirement. USP and NF,
therefore, now fall in line with the EU and JECFA.

9.5 Structure

The gums from Acacia senegal and Acacia seyal are complex polysaccharides and both
contain a small amount of nitrogenous material that cannot be removed by purification.
Their chemical compositions vary slightly with source, climate, season, age of the tree,
etc., but typical analytical data for each are given in Table 9.2. The gums consist of the
same sugar residues but Acacia seyal gum has lower rhamnose and glucuronic acid
contents and higher arabinose and 4-O-methyl glucuronic acid contents than gum from
Acacia senegal. Acacia seyal gum contains a lower proportion of nitrogen and the specific
rotations are also very different. Determination of these latter parameters can provide a
rapid means of differentiating between the two species. The amino acid compositions are
similar (Table 9.3) with hydroxyproline and serine the major constituents.

Both gums have complex molecular mass distributions that display similar features but
the average molecular mass of gum from Acacia seyal is higher than that of Acacia
senegal (Table 9.2). Typical molecular mass profiles of the two gums obtained by gel
permeation chromatography using refractive index coupled with light scattering detection
and UV absorbance (206nm) detection are presented in Figs 9.2(a) and 9.2(b)
respectively. Refractive index is a sensitive measure of gum concentration and the

Table 9.2 Characteristics of gum from Acacia senegal and Acacia seyal

Acacia senegal Acacia seyal

% galactose 44 38
% arabinose 27 46
% rhamnose 13 4
% glucuronic acid 14.5 6.5
4-O-methyl glucuronic acid 1.5 5.5
% nitrogen 0.36 0.15
Specific rotation/degrees �30 +51
Average molecular mass (Mw) 380,000 850,000

Gum arabic 161



profiles indicate that the gums consist of two components, the main one (peak 1)
representing ~90% of the total with a molecular mass of a few hundred thousand and the
other (peak 2) which represents about 10% of the total with a molecular mass of several
million. The UV absorbance profiles differ considerably and show three peaks. Two
correspond to the peaks observed by refractive index but the intensities are different. This
has been shown to be due to the presence of higher concentrations of proteinaceous
material in the high molecular mass fraction. The third peak corresponds to protein rich
material and represents only about 1% of the total mass. This fraction has a molecular
mass of ~200,000.

Most structural studies have been concerned with the gum from Acacia senegal.
Carbohydrate analysis has indicated that the components of this gum corresponding to the
three UV absorbance peaks all have a highly branched structure consisting of a � 1,3
linked D-galactose core with extensive branching through 3- and 6-linked galactose and
3-linked arabinose. Rhamnose and glucuronic acid are positioned at the periphery of the
molecules where they terminate some of the branches (Fig. 9.3). The main component,
(peak 1), commonly contains � 1% protein. Material corresponding to peak 2, has protein
content of ~10%. Since this fraction is readily degraded by proteolytic enzyme it has been
reported to have a ‘wattle blossom-type’ structure where blocks of carbohydrate of
molecular mass ~250,000 are linked to a common polypeptide chain (Fig. 9.4). Material
corresponding to peak 3 has a lower glucuronic acid content than the other two fractions
and has a reported protein content of 20–50%. Since this fraction cannot be degraded by
proteolytic enzyme it is believed that the proteinaceous component is located within the
centre of the molecules. Whereas the predominant amino acids in fractions corresponding
to peaks 1 and 2 are hydroxyproline and serine, the predominant amino acids in the
fraction corresponding to peak 3 are aspartic, serine, leucine and glycine. All three
fractions interact with Yariv’s reagent and hence can all be classified as arabinogalactan–
protein complexes (AGPs).

Table 9.3 Amino acid composition of Acacia senegal and Acacia seyal gums (residues/1000
residues)

Acacia senegal Acacia seyal

Hyp 256 240
Asp 91 65
Thr 72 62
Ser 144 170
Glu 36 38
Pro 64 73
Gly 53 51
Ala 28 38
Cys 3
Val 35 42
Met 2
Ile 11 16
Leu 70 85
Tyr 13 13
Phe 30 24
His 52 51
Lys 27 18
Arg 15 11
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Fig. 9.2 Molecular mass distribution of Acacia senegal and seyal gums obtained by gel
permeation chromatography using (a) refractive index and multiangle laser light scattering

detection, (b) UV absorbance at 206nm detection.
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9.6 Properties

Gum arabic readily dissolves in water to give clear solutions ranging in colour from very
pale yellow to orange-brown and with a pH of ~4.5. The highly branched structure of
Acacia senegal gum gives rise to compact molecules with a relatively small
hydrodynamic volume and as a consequence gum solutions become viscous only at
high concentrations as illustrated in Fig. 9.5. A comparison of the viscosity of the gum
with xanthan gum and sodium carboxymethylcellulose, which are common thickening
agents, is shown in Fig. 9.6. It is seen that even 30% gum arabic solutions have a lower
viscosity than 1% xanthan gum and sodium carboxymethylcellulose at low shear rates. In
addition, while gum arabic is Newtonian in behaviour with viscosity being shear rate
independent, both xanthan gum and sodium carboxymethyl cellulose display non-
Newtonian shear thinning characteristics. This is explained by the fact that the latter are
linear molecules and intermolecular entanglements can readily occur while this is not the

Fig. 9.3 Possible structure of the carbohydrate component of gum from Acacia senegal.
A = arabinosyl; filled circles = 3-linked galactose (galactose attached); open circle 6-linked

galactose (galactose or glucuronic acid attached or end group); R1 = rhamnose-glucuronic acid;
R2 = galactose-3arabinose; R3 = arabinose-3arabinose-3arabinose. (From Food Polysaccharides and

their applications with kind permission of Marcel Dekker).

Fig. 9.4 Wattle blossom-type structure of the high molecular mass fraction of Acacia senegal
gum.
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case for the highly compact, branched gum arabic molecules. The viscosity decreases in
the presence of electrolytes due to charge screening and at low pH when the carboxyl
groups become undissociated.

The other major functional characteristic of gum arabic is its ability to act as an
emulsifier for essential oils and flavours. It is now known that the protein-rich high
molecular mass component adsorbs preferentially onto the surface of the oil droplets. It is
envisaged that the hydrophobic polypeptide chains adsorb and anchor the molecules to
the surface while the carbohydrate blocks inhibit flocculation and coalescence through
electrostatic and steric repulsions. This is schematically illustrated in Fig. 9.7. Since only
part of the gum is involved in the emulsification process, the concentration required to
produce an emulsion is much higher than for pure proteins. For example, in order to

Fig. 9.5 Viscosity of gum arabic as a function of concentration.

Fig. 9.6 A comparison of the viscosity shear rate profiles of solutions of 1% xanthan gum,
1% sodium carboxymethyl cellulose and 30% gum arabic.
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produce a 20% orange oil emulsion then gum arabic concentrations of ~12% are required.
Once formed the emulsions can remain stable for long periods of time (several months)
with no evidence of coalescence occurring.

Prolonged heating gum arabic solutions causes the proteinaceous components to
precipitate out of solution thus influencing the gum’s emulsification properties.

9.7 Applications

9.7.1 Confectionery
The major application of gum arabic is in the confectionery industry where it is used in a
variety of products including gums, pastilles, marshmallows and toffees. The traditional
wine gums incorporated gum arabic at concentrations of 40–55% and wine was used to
add flavour. During the preparation the gum is dissolved in water keeping the
temperature as low as possible (~60ºC) in order to avoid precipitation of the
proteinaceous components which would give rise to a turbid solution. The gum is then
added to a pre-boiled sugar/glucose solution (70%) followed by the flavourings and
colours. After standing to allow air bubbles to rise, any surface scum is removed and the
liquid deposited into starch trays which are placed in a stoving room for 4–6 days. The
gums are then taken from the moulds, brushed to remove starch and often glazed with oil
or wax. Softer gums or pastilles can be obtained by reducing the stoving time to 2–3 days.
In recent times, because of gum shortages and price fluctuations, considerable efforts
have been made to find replacements for gum arabic and nowadays pastilles are prepared
using gum arabic at much lower concentrations in combination with other hydrocolloids,
notably starch, maltodextrin, gelatin, pectin and agar. In these formulations demixing
may occur due to incompatibility between the various hydrocolloids. The extent of
demixing will depend on the rate of gel formation induced by the other hydrocolloids
present and will consequently dictate the final texture obtained.

In marshmallows the gum is used as a foam stabiliser while in toffees it is used to
emulsify the fats present. Typical formulations are given in Tables 9.4 and 9.5. Gum
arabic is also used to form a glaze on coated nuts and similar products.

Fig. 9.7 Schematic illustration of the stabilisation of oil droplets by gum arabic molecules.
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9.7.2 Beverages
Gum arabic is stable in acid conditions and is widely used as an emulsifier in the
production of concentrated citrus and cola flavour oils for application in soft drinks. The
gum is able to inhibit flocculation and coalescence of the oil droplets over several
months and furthermore the emulsions remain stable for up to a year when diluted up to
~500 times with sweetened carbonated water prior to bottling. In the preparation of the
emulsion a weighting agent is normally added to the oil in order to increase the density
to match that of the final beverage and thus inhibit creaming. Typical weighting agents
that are used, subject to legislation in various parts of the world, are glycerol ester of
wood, gum damar and sucrose acetate isobutyrate (SAIB). SAIB is not normally used by
itself but usually in conjunction with rosin or gum damar. The emulsion is prepared by
adding the oil to the gum arabic solution under high speed mixing followed by
homogenisation yielding a droplet size of ~1 micron. A typical formulation might
contain 20% gum arabic, 10% flavour oil and 5% weighting agent while the final
beverage might contain 0.1–0.2% concentrated emulsion, 10% sugar and 0.2% citric
acid/colouring.

9.7.3 Flavour encapsulation
Microencapsulation is commonly used to transform food flavours from volatile liquids to
flowable powders that can be readily incorporated into dry food products such as soups
and dessert mixes. The process also renders the flavour stable to oxidation. Encapsulation
involves spray-drying an emulsion of the flavour oil which is produced using gum arabic
as emulsifier. Nowadays maltodextrin is commonly mixed with the gum in order to
reduce costs. The spray-dried particles formed are typically 10–200 microns in size and
the retention of the volatile material, which is normally � 80%, depends on a number of
variables including the inlet temperature of the spray dryer, the emulsion concentration
and viscosity and the proportion of gum arabic to maltodextrin. Typical formulations are
given in Table 9.6.

Table 9.4 Typical formulation for marshmallows

Water 39.0%
Sugar 37.0%
Dextrose 19.0%
Albumen 1.8%
Gum arabic 2.4%
Gelatin 0.5%
Salt 0.3%

Table 9.5 Typical formulation for caramel-type products

Corn syrup 38.4%
Sweet condensed whole milk 34.4%
Granulated sugar 9.6%
Invert sugar 9.6%
Hydrogenated vegetable oil 3.8%
Salt 0.2%
Gum arabic 4.0%
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Table 9.6 Formulation for flavour encapsulation

Flavour 7% 10%
Gum arabic 28% 15%
Maltodextrin nil 25%
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