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ABSTRACT

The utility of gum Arabic (Acacia Species) as fitbmer (binder) in formulations was investigatednt property
such as blistering and scratch adhesion of thet&ols of crude gum Arabic as a sole binder in foiations were
investigated and compared to those of solutionsnoflified gum Arabic. From the work carried out,whs
discovered that the quality of the film resultingrfi the solution of crude gum Arabic was poor. ides to improve
the film forming ability of gum arabic, some add#s such as plasticizers and cross-linking agengsew
incorporated. It was found that the solution of glmabic with plasticizer and cross-linking agentearporated
gave a high quality film than that of the crude guwabic. It was recommended that additives showtd b
incorporated into gum Arabic solution in order totaeve high quality films.
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INTRODUCTION

Origin/production of gum Arabic:

Gum arabic (Acacia species) is a dried exudates fpecies of the acacia tree found in the varioysidal and
semitropical areas of the world. Most of the conuialy available gum comes from a single specidled®\cacia
Senegal.

The acacia tree produce gum arabic under advensditoms such as lack of moisture, poor nutritiard ehot
temperature.Moreover, [1] found that gum arabiprisduce by bacteria on wounded surface of acaeestrThe
wound are generally produce deliberately in cutédatrees by stripping barks during the dry sea3tie. gum is
collected by hand over a period of several weekls average yield of 2509 per tree per year.

Gum Arabic Acacia Senegal) is a complex mixture of calcium, magnesium anthgsium salts of Arabic acid; a
complex branched polysaccharide that contains Dacyzse, L-rhamnose, D-glucuromic acid and L-arasén
residues,[2]. [3] discovered that the constitumrgars of gum Arabic are the same but compositimhraolecular
weight of the gum varies from species to speciespoRed molecular weights are in the range of 28D,
1,160,000; suggesting a broad molecular weightidigion.
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Uses of gum Arabic:

According to [4], he revealed that gum Arabic bawide range of industrial usage. The various itréesswhere
gum arabic has been used extensively as binder firmer) inlude; food industry, pharmaceuticatlustry,
medicine, cosmetic industry, paint industry andesavother manufacturing industries.

In paints and similar formulation flocculation, guArabic is used as binder where it prevents hattingeof
pigments. Such controlled flocculation has freglyebeen achieved by means of additives which predilyn
affects the coherence of particles in immiscikdgilils [5].

Gum Arabic is a non-toxic, tasteless, colorlesgrieds, water-soluble plant exudates used mainly ssbilizer
and thickener in food. Gum Arabic when used in fdoés not alter the flavors. It is used mainly msdhesive in
bakery icings and crystallization inhibitor in suga

syrups and as a foam stabilizer in beer, [2]] Btithe food industry, gum Arabic has been used atbilizer for
frozen products such as ice creams because ofaisr\ebsorbing properties, [5]. Foam stabilizingitgbof gum
Arabic is utilized in the manufacture of beer anfét grinks [6]. In the soft drink industry, gum Axig can be used
as an emulsifier in the preparation of many flagowlsion concentrates such as lime, cola or ordh@g®aproves
the quality of the soft drink and also separatesgiiobules of flavor oil, thus preventing the fotma of ring round
the bottle.

In lithography gum Arabic is used widely in plagiand etching because of its high solubility.

Here it is used as sensitizer for lithographicgdaglement in the light, sensitive composition inggledient for the
fountain solution which is used to moisten the glddiring printing.

Gum Arabic is used extensively in the textile istity as sizing and finishing agent and in printiagnulation for
imparting designs or decoration to fabrics. It fifomited use in finished silk and rayon it givesdly to the fabric
without interfering with its transparency, [2].

In pharmaceutical industry, Gum Aarabic is exteslsi used because of it's emulsifying and stabiligproperties
[6]. It is therefore used in emulsion stabilizatiand formation of tablets and pills. Gum Arabic ugyrwhich

contains sodium benzoate, vanillin tincture andase is recommended for use as a flavored vehadalse of its
demulcent effect on the mucous membranes. This kemiuis often effective in masking the bitter aidataste of
medicament by its protective colloid action.

Gum Arabic is widely used in cosmetic productiortdngse of its non-toxicity and its comparative fraedfrom
dermatological effect. Gum Arabic is used in lofoand protective creams, where it stabilizes thelson,
increases the viscosity, assists in imparting gpnggproperties and from a protective coating.

Gum Arabic finds usage particularly in the manufaetof adhesive for postage stamps envelops, labtls
because of their good affinity for water or saliva.

Film/ Film Formation

A film is a flat section of thermoplastic resin @regenerated cellulosic material which is venin tn relation to its
length and breath and which has normally thickremsgage not greater than 0.010 inch. It is any #fieet of
material used for covering, coating or wrapping,aoy thin layer that enters into the structure,allguon the
surface of substance or object. The term film alenotes the monomolecular layer which is formedhensurface
of solution or at an interface between two immikilguids.

Films are formed spontaneously by the action afrmblecular and chemical forces at an interfacstiexj between
two immiscible bulk phases. There are two waysttdiming thin layers. One can be by mechanical tenaical
means in which the thickness of a bulk phase atenmal is reduced and the second is by depositidhe material
on a substance. The various ways by which films barformed include; film formation by evaporatieputtering,
vapour deposition, electro-deposition, etc. Thieletdelow shows the various stages in film fornmatio
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Tablel: Stages in Film Formation

STAGES CHANGES THAT OCCUR
1| Induction period| Small changes in consistency natural inhibitorsawsd by oxidation
2| Settotouch Marked changes in consistency frgmidito film gel
3| Hardening Small changes in consistency, to geldrang
4| Ageing Changes will vary depending on environment

MATERIALS AND METHODS

Sample Collection

The crude gum Arabic sample used for this work p@ghased from central market in Gusau town, Zaan&iate
of Nigeria. The glycerol, diethyl glycol and ethgte glycol used were obtained from the Agabus chalmic
Laboratory in central market, Kaduna.

Apparatus:
500ml flat bottomed flask, 100 ml measuring cylind8uchner funnel and flask, stirring rod, thin day
chromatographic plates, Mortar and pestle, Spatthweighing balance.

Sample preparation:

The crude gum Arabic sample obtained from centratket in Gusau town was subjected to sorting ireotd
remove particles that are not required for the w&H€g was weighed and transferred to the mortameas crushed
into fine particles.

Solution preparation

Procedure:

25.0g of the crushed gum arabic grains were acgyrateighed and was transferred into the 500midmo¢td flask.
100 ml of water was measured using the measuritigdey. The water was step-wisely emptied into tlask
containing the gum arabic sample with continuoirsirsg. This gives a solution labelled “A”.

The above procedure was repeated to obtain three swution of crude gum arabic labeled as “B” “Gda‘D”
respectively. To solution “B” “C"and “D of crude gwe arabic, 10ml of pure glycerol, 10ml of diethyyapl and
10ml of ethylene glycol were added respectively amxtures stirred properly for homogeneous mixing &ept.

Film casting:

Thin layers of solution “A” was carefully and unifaly deposited on properly cleaned thin layemoahatographic
plate. This was kept in a safe place in the lalmoyaand allowed to dry at the laboratory tempematof
approximately 2%C.

The above procedure was repeated for solution ®ahd “D respectively.
Physical Analysis

i. Blistering:
The fully dried coated surface of the thin laykramatographic plates was carefully observed vigualdetermine
the extent of blistering.

ii. Scratch Adhesion

The surface of the thin layer chromatographitggl@oated with the various solution were scratetsdag different
mineral sample of different Mohr scale hardness WMohr scale of the mineral sample that scratchedcbated
surface was noted. This gives the range of thenextewhich the various gum arabic solution werbeadd to the
surface.
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RESULTS AND DISCUSSION

Table 1:Extent of Blistering

samples Degree of Blistering
solution “A” (solution of crude gum arabic ) High
solution“ B” (solution of crude gum arabic +glycerol ) Vetight
solution “C” (solution of crude gum arabic +dietiglycol) Very slight
solution “D” (solution of crude gum arabic+ ethyéeglycol) Very slight

Table 2:Scratch Adhesion

samples scratching minerals (Mohr)
solution “A” (solution of crude gum arabic ) Gypsy®)
solution“ B” (solution of crude gum arabic +glycerol ) Cadc(B)
solution “C” (solution of crude gum arabic +dietlyicol) Calcite (3)
solution “D” (solution of crude gum arabic+ ethyéeglycol Calcite (3

The extent of blistering of the coated surface wlaserved to be higher in the solution “A” compatedhe extent
of blistering in solution “B,” “C”, and “D”. It vas observed that the films produced from solutiah “B” and
“C” is smoother softer and more flexible. Thiparameter that has a direct relationship with tielity of the film
produced. Although, visual observation has shova tifee film produced from solution “A”, is smooik,of lower
flexibility and more brittle compare to the filmgauced from solution “B” “C” and D respectivelyhe high
blistering nature of the dried film of solutioA ‘is attributed to the absence of plasticizers.t@nother hand, the
low level of blistering and high level of smoothagsoftness and flexibility of the films producfdm solution
that have plasticizers incorporated into them iattichat the quality of film produced from gumldcacan greatly
improved by additives such as glycerol, ethylglyeol, diethyl glycol and other cross linking agen

The scratch adhesion which gives the extent to lwhie film from the gum arabic solution is attadhe the

surface of the substrate was determined usingraigef different Mohr strength. It was observeahfrthe analysis
that the film formed solution “A” was softer thamet films from the rest that have plasticizers ipooated into
them. The analysis revealed that the film from sofu“A” was scratched by gypsum whose Mohr scdlbaydness
was 2, while the film produced from solution “B,C" and “D” were scratched by calcite whose Mohrlsaaf

hardness is 3. It follows therefore that the p&aatid gum arabic will produced film of better qtylin formulation

than the non-plasticized gum arabic.

CONCLUSION

From this study, investigation had revealed thatpoor quality of film produced from gum arabicemhused in
different formulation is as result of absence eftain additives such as plasticizers and crossAgnagents. It was
also discovered that when about 10% of the plasgtisi is incorporated into the composition, a tgghlity film
will be obtained from the resulting gum arabic iolo.

Recommendation:
It is recommended that in a all formulation whetengarabic is be used as binder or emulsifier, atoét of any
of the following plasticizer or an appropriate noiset of two or more of them be incorporated for fhispose.
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