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INTRODUCTION 
ccording to Glicksman and Sand (1973), the term ''gum'' 

denotes a wide range of compounds which includes 

polysaccharides, trepans, proteins and synthetic polymer. 

Nowadays, the term now covers a group of industrial polysaccharides 

or their derivatives that hydrates in hot or cold water to produce 

viscous solutions (Glicksman and Sand, 1973).  

Generally, gum refers to a variety of substances that are gummy in 

nature and therefore cannot be precisely define.  Thus, some types of 

rubbers can be considered to be gums, so also some synthetic 

polymers, high molecular weight hydrocarbons and even some 

petroleum products(Lima et al., 2014).  

This aforementioned led to the classification of gum into natural and 

modified (synthetic) gums, natural gums such as seaweed extract, 

plant exudates, gum from seed or root and gums obtained by 

microbial fermentation, modified (semi synthetic) gums included 

cellulose and starch derivatives and certain synthetic gum such as 

methoxyl pectin propylene, glycol, alginate and other petroleum 

products(Lankalapalli and Sandhala, 2019).  

Natural gums are majorly produced in Asia and Africa, even though it's 

being gotten in some other parts of the world but importantly, its 

commercial interest has found a lot of uses industrially both for food 

and non-food processing industries(Glicksman, 1969).  

C 

A 

ABSTRACT 
Gums are 

carbohydrate bio-

molecules that have 

the potential to bind 

water and form gels. 

They are regularly 

linked with proteins 

and minerals in their 

construction and 

they have several 

forms. In many 

pharmaceutical 

formulations, plant-

based gums are the 

key ingredients due 

to their widespread 

accessibility, non-

toxicity, and 

reasonable prices. 

These compete with 

many polymeric 

materials for use in 

pharmaceuticals and 

have created a 

significant 

achievement from 

being an excipients to 

innovative drug 

carriers. Scientists 
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The latter references to the gum mean soluble cellulose derivatives and modifications of other 

polysaccharides that in their original state would be insoluble. Thus, definition of gum can include 

mucilaginous polysaccharides(Glicksman and sand, 1973).  

Natural gums possess physicochemical properties such as color, odour, taste, shape, texture, 

touch, solubility, pH, swelling index, loss on drying, hygroscopic nature, angle of repose, bulk, true 

densities, porosity, surface tension etc Gums and mucilages are highly viscous(Lankalapalli and 

Sandhala, 2019)  

Cashew tree gum represents non-conventional alternatives, this movement started in china so 

many years ago, reaching its climax of development during the period of 1368-1644AD. Cashew 

gum is similar to gum Arabic and can be used as a substitute of liquid glue for paper, in the 

pharmaceutical and cosmetic industries as agglutinant for capsules and pills and in food industry 

as a stabilizer of juice. It can also be utilized in the making of cashew wines(Glicksman, 1969).  

The sticky exudates from this tree darkens and thickens rapidly on exposure to air. When applied 

as a vanish, provides remarkable protection, as it's unchanged by acids, alkalis, alcohols or heat up 

to 70°C(Douglas and Michael, 1977).                                                                                                                      

Gum is a compound polysaccharide comprising 61% galactose, 14% arabinose, 7% rhamnose, 8% 

glucose, 5% glucurine acid and 2% other sugar residues(Glicksman and Sand, 1973).  

Elementary analysis performed on gum revealed water content 7.4%, total protein measured about 

0.5%, total lipids 0.6%, fibres 0.95% and ash 0.95%, the total carbohydrate was 98%.Hydrolysis of 

cashew gum yields L-arabinose, L-rhamnose, D-galactose and glucuronic acid(Glicksman and sand, 

1973).  

Among the natural gums are the hydrophobic resinous sap that often exudes from plants or trees 

which are commercially taped or otherwise are collected as dried exudates produced with or 

without artificial stimulation by injury, such trees include Balsam(gum balsam) and other evergreen 

and pharmaceutical industries have been drawn to uncover the secret potentials of plant-

based gums through a deeper understanding of their physicochemical characteristics and the 

development of safety profile information. The innovative unique class of drug products, 

useful in drug delivery applications, gene therapy and biosynthesis, has been developed by 

modification of plant-based gums. In this comparative study, (FTIR), (XRD) and (XRF) were 

carried out to investigate the functional groups as well as the molecular structures, the 

changes in their chemical structures and observed characteristic IR wave number, 

characterizing crystalline materials and the active oxides present. It was observed that the raw 

gum possesses most of the features of the imported industrial gum and therefore can be 

adopted in the pharmaceutical industries. 
 
Keyword: Cashew tree gum, FTIR, Natural gum, polymeric materials, XRD, XRF. 
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trees (gum resin) such as gum Arabic, gum tragancanth, acacia gum, cashew gum, karaya gum and 

Ghatti gum(Douglas and Michael, 1977).  

Gum can be used for various purposes in industries such as wood, pharmaceutical,, paper, paint, 

cosmetics and textile industries to mention a few. It can as well be used for domestic application. 

In pharmaceutical industries, during drug production and delivery, Acacia gum serves as binder in 

tablet formulations like paracetamol, metronidazole etc(Tekade, 2011).   

Broad use of diverse excipients, such as binders, thickening agents, sweeteners, and glidants, 

which can vary the physicochemical properties of the final formulation of the drug and regulate 

the pharmaco-dynamic and pharmaco-kinetic properties, has made major progress in the field of 

drug delivery systems. Polymers are used as excipients for the progress of polymer-based drug 

delivery systems with the function of targeted drug delivery. Synthetic polymers have high 

physical, chemical, and mechanical stability but can cause cytotoxicity and are bio-

incompatible(Amiri, Mohammad et al., 2021).   

Gums posses a compound, split polymeric structure which shows high cohesive and adhesive 

properties. Gums have a variety of applications in pharmaceutical industries. They are used in drug 

production as demulcent for cough suppression, dental, and also as adhesive in bulk laxatives. They 

are useful as tablets binder, disintegrating agent, stabilizing agent, protective colloids in 

suspension, and sustainable agent in tablets(Lankalapalli and Sandhala, 2019).  

In pharmaceutical industries today, gums are largely used as thickeners, suspending agents and 

emulsifying agents etc. Natural gums are hydrophilic colloids that form diffusion with water and 

boost the viscosity of the constant phase so that solid particle suspended is adequate for long time 

to measure the uniform dose(Lankalapalli and Sandhala, 2019).  

 

Reason for research  

The reason for this research is to investigate the suitability of the local cashew tree gum for 

pharmaceutical applications. This will be done in this research by analyzing and characterising the 

local cashew exudate and compare with the properties of standard (imported) gum. This research 

therefore seeks to compare a locally sourced gum in Nigeria with an already existing industrial 

gum(xanthan gum) to see the similarities and possible differences in the characteristics so that the 

cashew tree gum can then be recommended for adoption in our pharmaceutical industries. Gum 

can be incorporated as binding, suspending, emulsifying, demulcent, jellying agent etc. in the 

manufacture of cough syrup,  paracetamol, some vitamins and multivitamins among other uses in 

pharmaceutical industries(Amiri, Mohammad et al., 2021).   

 

Importance of this research  

This research is capable of assisting the pharmaceutical industries in Nigeria to save the cost of 

acquiring the imported industrial gums, which can eventually reduce reliance on dollar outsourcing 

for importation of these industrial gums, it can also create jobs in terms of fetching these cashew 

tree gums in cashew plantations and processing across Nigeria.   
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Experimental Methodology  

The method adopted in this research is to analyse and characterise the locally sourced gum and 

the imported gum to see the similarities and the differences between the two. The method also 

highlighted the differences that exist between the two and therefore suggest the needs and the 

method for the beneficiation of the locally sourced gum. The analytical method adopted include 

the FTIR, XRD, XRF etc    

 

Fourier transform infrared spectroscopy(FT-IR)  

Fourier transform infrared spectroscopy (FT-IR) analysis was performed on all samples isolated to 

obtain results of the bio-mineral. A few crystals were varied with KBr (Merck for spectroscopy) and 

pulverized in an agate mortar to produce a homogenous powder, under a pressure of 7 tons, the 

suitable pellet was prepared. All spectra were recorded from 4000 to 400 cm¯¹ using the Pelkin 

Elmer 3000 MX spectrometer. Scans were 32 per spectrum with a resolution of 4 cm1.The IR 

spectra were analysed using the spectroscopic software Win-IR Pro Version 3.0 with a peak 

sensitivity of 2cm¯¹( Mudgil et al., 2012; Huang et al., 2007).  

 

X-Ray Diffraction Analysis (XRD)  

The powdered samples were pelletized and sieved to 0.074mm. which were later placed in an 

aluminium alloy grid (35mm x 50mm) on a flat glass plate and enclosed with a paper. Wearing hand 

gloves, the samples were gently compressed with the hand. Each sample was run through the 

Rigaku D/Max-lllC X-ray diffractometer developed by the Rigaku Int. Corp. Tokyo, Japan and set to 

make diffractions at scanning rate of 2 0/min in the 2 to 500 at room temperature with a CuKa 

radiation set at 40kV and 20mA.   

The diffraction information (d value and relative intensity) obtained was compared to that of the 

standard data of minerals from the mineral powder diffraction file, ICDD which contained and 

includes the standard data of more than 3000 minerals. Similar diffraction information means the 

same minerals to standard minerals which exist in the soil sample. (Mudgil, Barak and Khatkar 

2012).  

 

X-Ray Fluorescence (XRF)  

Crushing of each sample with an electric crusher and then pulverized for 60 seconds using Herzog 

Gyro-mill (Simatic C7-621). After which pellets were set from the pulverized sample, first by grinding 

20g of each sample with 0.4g of stearic acid for 60 seconds. After each grinding, the Gyromill was 

further cleansed to prevent contamination. 1g of stearic acid was weighed into an aluminium cup 

to serve as binding agent and the cup was subsequently filled with the sample to the level point.   

The cup then taken to Herzong pelletizing equipment where it was passed at a pressure of 200KN 

for 60 seconds. The 2mm pellets were introduced into a sample holder of the x-ray equipment 

(Phillips PW-1800) for analysis.  
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Discussion of results  

The comparison is aimed at improving the yield of cashew tree gum with imported industrial 

natural gum.  

Fourier transform infrared spectroscopy(FT-IR)  

a)   

 
Figure 1: Fourier Transform Infrared Spectroscopy(FT-IR)  Result of Cashew Tree Gum  

 

 
Figure 2: Fourier Transform Infrared Spectroscopy(FT-IR) Result of Imported Industrial 

Gum(Xanthan Gum)  

 

Fourier transforms infrared spectroscopy (FTIR): Infrared Spectroscopy provides information 

regarding the evidence of the presence of different functional groups as well as molecular 
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structure.  FTIR spectra of cashew tree gum and imported industrial gum were recorded to 

compare the changes in their chemical structure and observed characteristic IR wave number.   

From (Figure 1), a broad peak at 3298𝑐𝑐𝑐𝑐−1 due to O-H stretching vibration of polymer and water 

involved in hydrogen bonding while a peak at 2916𝑐𝑐𝑐𝑐−1  might be due to C-H stretching modes of 

methylene group of sugar. In the same  spectrum a peak observed at 1739𝑐𝑐𝑐𝑐−1  was due to the 

presence of C=O stretching vibrations, associated water molecule resulted in the band at 

1652𝑐𝑐𝑐𝑐−1 in the spectra.  

The region around 1373𝑐𝑐𝑐𝑐−1 due to 𝐶𝐶𝐶𝐶2 deformation was also observed, however the peaks 

observed between 800 and 1200𝑐𝑐𝑐𝑐−1 represented the highly coupled aldehyde and ether 

stretching modes of polymer backbone. In addition to that, a peak observed at 1217𝑐𝑐𝑐𝑐−1 which 

might be due to the presence of aliphatic amines.  

From (Figure 2), O-H stretching vibrations were observed at 3257𝑐𝑐𝑐𝑐−1 as well as C-H stretching 

vibrations of 𝐶𝐶𝐶𝐶2 at 2920𝑐𝑐𝑐𝑐−1. In purified gum, sharpening of absorption band around 

2358𝑐𝑐𝑐𝑐−1 showed its increased association with water molecule, which could be a justification of 

its improved solubility compared to cashew tree gum, while a peak at 1217𝑐𝑐𝑐𝑐−1 as missing in 

purified sample. A slight modification can be observed in the well  defined spectrum of purified 

guar gum. Similar behaviour of cashew tree gum and imported industrial gum samples were also 

reported previously (Huang et al., 2007; Sharma and Lalita,2011; Dodi et al., 2011).   

In case of cashew tree gum, C-H stretching vibration was observed at 2923  and O-H 

stretching at,1290𝑐𝑐𝑐𝑐−1.  

But in case of imported industrial gum, absorption bands of C-H and O-H stretching vibrations were 

not as sharp as in hydrolysis. Except these two bands, all other bands are sharp in basic sample. It 

is considered that crystallinity of polymer is represented by the region between 700 and 500𝑐𝑐𝑐𝑐−1.  

 
X-Ray Diffraction Analysis (XRD)  

c)        

Figure 3: Experimental Result of XRD for Cashew tree gum.  



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2023 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL. 12 

47 ISSN: 2623-7861 

d)   

Figure 4: Experimental Result of XRD for Imported Pharmaceutical Gum.  

  

X-Ray Diffraction Analysis (XRD): X-ray diffractometer analysis of lyophilized samples of cashew 

tree gum  and imported industrial gum (in powder form) was analyzed by using X-ray 

diffractometer (Rigaku MAX III I022,Japan). Measurements were carried out with a diffraction 

angle range of 5– 60o at room temperature with a scan step of 0.01 (Mudgil et al., 2012). X-ray 

diffraction (XRD) is a powerful non destructive technique for characterizing crystalline materials. 

Cashew tree gum and imported industrial gum showed different behaviour in regular structure. 

Cashew tree gum was largely amorphous and two peaks were observed at the scattering angle 

(2θ) at 17.5° and 20.4°(Figure 3).   

The biopolymer imported industrial gum was of low crystallinity, possibly due to intramolecular 

interactions and the 2θ observation was at 6.2° and 20.2° (Figure 4). Whereas the crystalline regions 

of hydrolyzed (base) cashew tree gum were seen at 20.4° and 48.9° (Figure 3).   

This means that cashew tree gum resulted in negligible change in XRD curve. However, it was 

observed that imported industrial gum slightly increased the crystallinity of partially cashew tree 

gum. Present results are in accordance with the results reported by (Dass et al. 2000; Cunha et al. 

2005 and Mudgil et al. 2012) who reported the increased crystalline behaviour of the guar gum 

upon partial hydrolysis.  

  

X-Ray Fluorescence (XRF)  

Inorganic Geochemical Analysis Using X-Ray Fluorescence Spectrophotometer (XRF).  

Table 1: Experimental Results of XRF  

COMPONENTS  RAW CASHEW TREE  IMPORTED  

GUM   PHARMACEUTICAL  

GUM   

SiO2  89.30  81.80  

AI2O3  0.51  0.73  

Fe2O3  0.28  0.45  
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MnO  0.01  0.01  

CaO  6.29  10.90  

P2O5  0.04  0.07  

K2O  0.07  0.11  

TiO2  0.04  0.06  

MgO  0.17  0.25  

Na2O  0.05  0.06  

LOI  27.70  25.67  

Cl  0.03  0.02  

SO3  0.02  0.02  

Rb  0.05  0.02  

Zr  0.10  0.12  

Cr  0.10  0.05  

Cu  0.03  0.05  

Ni  0.09  0.10  

Pb  0.10  0.10  

  

 

From table 1 above, the results show that cashew tree gum contains the higher amount of silica by 

mass of 89.30%, followed by imported pharmaceutical gum with 81.80%. Imported pharmaceutical 

gum contains  higher amount of Alumina, 0.73% followed by cashew tree gum with 0.51%. Imported 

pharmaceutical gum indicated the highest amount of Ferric oxide, 0.45%, closely followed by 

cashew tree gum with 0.28% while the CaO contains the least with just 6.29%.   

Imported pharmaceutical gum has the greatest quantity of 10.90% by mass of potassium oxide, 

followed by cashew tree gum with 0.07% while imported pharmaceutical gum contains the least 

amount of just 0.11%. So also, the imported pharmaceutical gum contains higher amount of 

magnesium oxide, 0.25% followed by cashew tree gum with 0.17% while solid waste contains the 

least with just 0.05%. All other minerals present are in such negligible proportion that their 

presence would not constitute threats to the performances of the gum as refractory materials  

Observed Similarities and Differences between Cashew Tree Gum and Imported Industrial  

Gum  

 

Table 2: Similarities and Differences between Cashew Tree Gum and Imported  

Industrial Gum.   

  FTIR  XRD  XRF  

  CTG( 

𝑐𝑐𝑐𝑐−1)  

IIG(𝑐𝑐𝑐𝑐−1)  CTG  IIG  CTG( 

)  

% IIG(%)  

  

  

  

SIMILARITI 

ES  

Peak 

3298 

due to 

OH.  

Peak 3257 

due to  OH.  

2920  due  

to 𝐶𝐶𝐶𝐶2.  

Increased 

crystalline 

behaviour.  

Increased 

crystalline 

behaviour.  

𝑃𝑃2𝑂𝑂5  

0.04.  

Ti𝑂𝑂2  

0.04.  

𝑁𝑁𝑁𝑁2O  

is  

is  

is  

is  

𝑃𝑃2𝑂𝑂5 

is  

0.07.  

Ti𝑂𝑂2 is  

0.06.  
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 2916 

Due to 

CH.  

0.05.  

𝐾𝐾2O  

0.07.  

𝑁𝑁𝑁𝑁2O 

is 0.06. 

𝐾𝐾2O  is  

0.11.  

  

  

  

  

DIFFERENC 

ES  

C-H 

 

of  

2923,  

O-H 

 

of  

1290  

C-H and  

O-H where  

not  as  

sharp as in 

hydrolysis.  

Largely 

amorphou s, 

(2θ)was at 

 17.5

°  

and 20.4°, 

base was  

Low  

crystallini ty,  

(2θ)was at  

6.2°  and  

20.2°  

Higher  

silica,  

Lower  

Alumina,  

Lower  

Ferric  

Lower  

silica,  

Higher  

Alumina 

, Higher  

Ferric  

   20.4 o and 48.9 
o 

 Oxide,  

Lower  

CaO 

Oxie, Higher 

CaO 

 

CTG   Cashew Tree Gum  

IIG   Imported Industrial Gum  

  

Conclusion  

From the result of the analysis above, the local cashew exudate and xanthan gum(imported) have 

substantially similar characteristics and properties. These suggest that the local gum can be used 

for pharmaceutical applications after the removal of the possible impurities. The analysis carried 

out on both gum sample shows that there may be need for pharmaceutical industries and scientists 

in the country  to embark on minimal optimisation of gums from local cashew trees. This will help 

save cost of acquiring these imported gums thereby making it economical for both drug 

production and market sales. The X-ray diffraction (XRD) shows that the present results of the 

cashew tree gum is very similar to the standard results reported for Xanthan gum..  

In Fourier transform infrared spectroscopy (FTIR) It is considered that crystallinity of polymer is 

represented by the region between 700 and 500𝑐𝑐𝑐𝑐−1, similar behaviour of cashew tree gum and 

imported industrial gum samples were also reported and X-ray fluorescence (XRF) showed that 

there are lots of similarities between the oxides of the two gum samples with little differences 

which can be harnessed through beneficiation of the crude.   
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