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Introduction: 
GumArabicisedible,dried,gummyexudatesfrom
thestemsandbranchesofAcaciasenegalandAcacia
seyalthat isrichinnon-viscoussolublefiber.It is
definedbytheFAO/WHOJointExpertCommittee
for Food Additives (JECFA) as “a dried exudation 

obtainedfromthestemsofAcaciasenegalorclosely
relatedspeciesofAcacia(familyLeguminosae)”(1).

Sudanistheworld’slargestproducer,followedby
manyotherAfricancountries.GumArabicreadily
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Abstract 
Background: GumArabic(GA)isadriedexudateobtainedfromthestemsofAcaciasenegalandclosely
related species ofAcacia. Sudan is theworld’s largest producer.GumArabic research is exploring its
beneficialeffectonrenalandcardiacdiseases.Electrolytelevelsinplasmaareimportantinthemanagement
of patients with renal and cardiac diseases. Gum Arabic contains calcium, potassium and sodium so its 
intakemayincreasetheleveloftheseelectrolytesinplasmawhichmayconstituteahazardinthesepatients.
ThisresearchwasdesignedtoinvestigatetheeffectsofGAonplasmaleveloftheseelectrolytes.

Objective: TheaimofthestudywastodeterminetheeffectofGAontheplasmalevelsofsodiumpotassium
and calcium.

Materials & Methods: An intervention case controlstudywas conducted in theFacultyofMedicine,
University of Khartoum. Twenty nine subjects and 22 controls completed the study.All were normal
femalesaged16-26years.Theinterventiongroupconsumed30gramsofGAdailyforeightweeks.The
dosewasdividedequallyintotwo:morningandevening.ThelevelsofK+, Na+, and Ca++ were measured 
before and after the 8 weeks in both intervention subjects and controls. K+ and Na+ levels were measured 
usingflamephotometryandCa++levelwasmeasuredbycolorimetricmethod.

Results: Nosignificantchangeoccurredintheplasmalevelsofalltheelectrolytestested.

Plasma K+levelchangedfrom3.7±0.42to3.6±0.30mmol/L(mean±SD)intheinterventiongroupand
from3.7±0.40to3.7±0.42mmol/Linthecontrolgroup(p=0.36).

PlasmalevelofNa+changedfrom130±7.2to130±4.3mmol/L(mean±SD)intheinterventiongroup
andfrom130±5.6to130±5.0mmol/Linthecontrolgroup(p=0.9).

PlasmalevelofCa++changedfrom9.1±0.56mg/dlto9.9±0.47mg/dlwithintheinterventiongroup
,whileinthecontrolgroupthelevelchangedfrom9.3±0.45mg/dlto9.61±0.45mg/dl(p=0.053).

Conclusion: ConsumptionofGAforup to8weeksdidn’tadverselyaffect the levelofelectrolytes in
normalsubjects.However,itsuseinpatientssufferingfromrenalorcardiacdiseasesshouldbesubjected
tofurtherstudies.
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dissolves in water forming a solution characterized 
by low viscosity. This allows its use in various 
applications in food industry(2). GA  is indigestible 
to humans and animals, but its fermentation in the 
colon produces short-chain fatty acids (SCFA).
These SCFA, specially butyrate, were found to 
have a wide range of health benefits(3). The health 
beneficial effects of GA include: its prebiotic effect, 
reduction in plasma cholesterol level in animals and 
humans, anti-carcinogenic effect and anti-oxidant 
effect with a protective role against hepatic and 
cardiac toxicities. In addition to that, it has been 
claimed that GA slows the deterioration of patients 
with chronic renal failure. However, further studies 
are needed for confirmation(2).

Furthermore, it was found to have other effects such 
as: delaying gastric emptying, increasing fecal bulk 
and frequency of bowel movements by regulating 
colonic transit time. GA also slowed glucose 
absorption from the small intestine with reduction of 
postprandial blood glucose, serum total cholesterol 
and low density lipoproteins (LDL)(4).

GA was reported to decrease intestinal SGLT1 
expression and activity and thus to counteract 
glucose-induced obesity(5).

Potassium is required for normal cellular functions. 
Relatively small changes in the concentration of 
extracellular K+ greatly affect the extracellular: 
intracellular K+ ratio and thereby affect neural 
transmission, muscle contraction, and vascular 
tone(6).

Sodium is the principal cation of the extracellular 
fluid and functions as the osmotic determinant 
regulating extracellular fluid volume and thus 
plasma volume. Sodium is also an important 
determinant of the membrane potential of cells 
and the active transport of molecules across cell 
membranes.

Calcium is found mainly in bones and teeth; 
only1% is found in the blood and soft tissue. The 
body will demineralize bone to maintain normal 
blood Ca++ level when calcium intake is inadequate. 
Thus, adequate dietary Ca++  is a critical factor in 
maintaining a healthy skeleton (7).

Gum Arabic contains Ca++, K+ and Na+. In a 
previous study, when comparing a 10% solution 
of GA to tap water, the concentrations of Ca++, K+ 
and Na+ were found to be 13.5± 1 mmol/L, 16.7± 
1.2 mmol/L ,1.8± 0.6 mmol/L respectively in GA 
solution while they were 2.3± 0.1 mmol/L, 0.02± 
0.003 mmol/L, 0.6± 001mmol/L in tap water(8). This 
indicated a marked increase in the concentration of 
these electrolytes in GA solution.

Gum Arabic research is now investigating its 
beneficial effects on patients with cardiac and renal 
diseases in which electrolyte control is necessary. 
So, taking a solution with high concentration 
of these electrolytes may be hazardous in these 
patients. This study investigated the effect of GA 
intake on electrolyte concentration in plasma

Materials and Methods: 

This study was conducted at the Physiology 
Department, Faculty of Medicine, University of 
Khartoum. The population selected was healthy  
female medical students in the University of 
Khartoum. Their age varied between16 to 26 years.

Subjects were volunteers who willingly signed 
their informed consent forms. The participants 
were divided randomly into intervention group and 
controls.

The intervention group received 30mg\day of gum 
Arabic for 8 weeks based on our finding in other 
published research(2)

. This was divided into 15mg 
at morning and 15mg at evening. Each dose was 
reconstituted in 400 ml of water. The control 
subjects did not receive GA. All participants were 
on their usual diet.

Fifty three  intervention subjects and 27 controls have 
been included in the study, but only 29 intervention 
subjects and 22 controls have completed the study 
due to variable reasons but none was due to side 
effect of GA.

Blood samples were collected early morning after 
overnight fast. Plasma was separated and the 
concentration of Na+ and K+ were measured using 
the flame photometer, while Ca++ levels were 
determined using colorimetric method.
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The data were analyzed using computed SPSS 
program, using one way ANOVA & paired T-test.

Results:

No significant change occurred in the levels of 
electrolytes tested.

K+ level changed from 3.7 ± 0.42 to 3.6 ± 0.30 
mmol/L(mean ± SD) in the intervention group  and 
from 3.7 ± 0.40 to 3.7 ± 0.42  mmol/L in the control 
group( p= 0.36 ).

Na+ level changed from 130 ± 7.2 to 130 ±4.3 
mmol/L  in the intervention group and from 130 ± 
5.6 to 130 ± 5.0 mmol/L in the control group (p= 
0.9 ).

Ca++ changed from 9.1 ± 0.56 to 9.9 ± 0.47 mg/dl in 
the intervention group. While in the control group 
the level changed from 9.3 ± 0.45 to 9.614 ± 0.45 
mg/dl( p= 0.053).

Discussion:  

It was reported that GA solution is rich in Na+, k+ 
and Ca++ (8)  so its intake might increase the levels 
of these electrolytes in plasma and disturb their 
control. This is particularly important in patients 
with cardiac or renal disease. This study showed 
that there was no significant change in the plasma 
levels of Na+, K+ and Ca++ when GA was used daily 
for a period of 8 weeks by healthy subjects.

A study done on mice reported that, treatment with 
GA significantly increased plasma sodium but had 
no effect on plasma Ca++   and K+ .The intestinal 
and renal excretion of Ca++ , as well as the urinary 
excretion of Na+ were both increased in that repor (8)                                                                                                                                        

From this study, we could conclude that 
consumption of GA did not adversely affect the 
level of electrolytes in normal subjects, and could 
be used safely without fear of affecting electrolyte 
levels. The only reported side effects were: nausea, 
mild diarrhea and bloating of the abdomen in the 
first week of GA consumption. However, its effect 
on these electrolytes in critical patients suffering 
from renal or cardiac diseases should be studied.  
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