
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Macromolecular Science, Part A
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597274

Studies on Albizia zygia Gum. I. Chemical Properties and Viscosity of Its
Aqueous Solution
C. A. Kumsaha; S. Oghenea

a Department of Chemistry, University of Benin, Benin City, Nigeria

To cite this Article Kumsah, C. A. and Oghene, S.(1981) 'Studies on Albizia zygia Gum. I. Chemical Properties and
Viscosity of Its Aqueous Solution', Journal of Macromolecular Science, Part A, 15: 2, 231 — 239
To link to this Article: DOI: 10.1080/00222338108066443
URL: http://dx.doi.org/10.1080/00222338108066443

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597274
http://dx.doi.org/10.1080/00222338108066443
http://www.informaworld.com/terms-and-conditions-of-access.pdf


J. MACROMOL. SCI.-CHEM., A15(2), pp. 231-239 (1981) 

Studies on Albizia zygia Gum. I. Chemical 
Properties and Viscosity of Its Aqueous Solution 

--_I 

C. A. KUMSAH 
S. OGHENE 

Department of Chemistry 
University of Benin 
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A B S T R A C T  

The sparse literature on Albizia zygia (D.C.) Macbride is 
briefly reviewed. The nature of the gum particles when in 
aqueous suspension is discussed. The viscosity of the solu- 
tions increases with concentration, but a t  concentrations greater 
than 2% the solution gelled. At low concentration (i.e., below 
1%) the solutions exhibit ideal Newtonian behavior but above this 
concentration the solutions exhibit non-Newtonian behavior. The 
gum behaves like gum ghatti and sodium alginate in its inter- 
action with sodium chloride and magnesium chloride, the vis- 
cosity decreasing with increasing concentration of these 
electrolytes. For Albizia zygia Grade I variety, the viscosity 
increases with increasing magnesium chloride concentration, 
reaching a maximum and then falling off a t  higher magnesium 
chloride concentrations. The acid gum shows reserve acidity 
in i ts  interaction with acids. 
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232 KUMSAHANDOGHENE 

I N T R O D U C T I O N  

Albizia zygia is one of the many gum exudates obtained from t rees  
which a r e  widely available in West Africa. The genus Albizia (family 
Leguminosae, subfamily Mimosoidaea) contains 100 t o m e c i e s  
[ 11. The exudate used in the present investigation was obtained from 
Albizia zygia (D.C.) Macbride, a l so  known as Albizia brownei (Walp.) 
Olive or West African Walnut. Chemical analysis of the gum by 
Drummond and Percival [ 21 reveals the presence of L-arabinose, 
D-galactose, D-glucuronic acid, D-mannose, 4-O-methyl-D- 
glucuronic acid, and L-rhamnose in the approximate rat io  
6:4:2:1:5:1:trace. A partial structure has been proposed consisting 
of a main chain of 1-3 D-galactose units, with also some 1-6 linked 
D-galactose units. L-Arabinose, linked through the C3 position, is 
also known to be a major structural  component, but i ts  position and 
the positions of the other sugar residues have not been determined. 
However, contrary to the data of Drummond and Percival, Ashton [ 31 
found no 4-0-m e thy1 - D- glucuronic acid. 

of the gum when dissolved in water and how the aqueous solution of 
this gum changes with progressive dilution of the system. The scope 
of this study extends to the examination of the variation of viscosity 
and pH a t  different dilutions, and the effect of electrolytes on the 
solution of this gum. 

The object of the present investigation was to examine the behavior 

E X P E R I M E N T A L  

P r e D a r a t i o n  of t h e  G u m  S o l u t i o n s  

The gum samples used in this investigation were procured directly 
from plants and therefore contained impurities in the form of bark 
and leaves of the plant, dust, etc. When powdered gum was mixed 
with water, there was a tendency for clumps with gelatinous mem- 
branes to form which prevented the water from coming into contact 
with the interior. The gum was therefore dissolved by keeping it in 
contact with water for about 6 to 10 hr.  As decantation was not pos- 
sible, the impurities were removed by filtering through a single-fold 
linen. Alcohol precipitation of the gum rendered the resultant product 
insoluble in water. The filtered gum solution was used as such for 
the experiments. For sodium alginate, solutions were prepared by 
dissolving a weighed amount in a known volume of water since the 
gum was readily soluble in water. For gum ghatti, large particles 
of the t ree  were seen in the solution and it was necessary to filter 
the solution through a single-fold linen. 
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M e t h o d s  of M e a s u r e m e n t  

The concentrations of Albizia zygia and gum ghatti were obtained 
by indirect means. This was  done by drying a known volume of the 
gum solution in a beaker to a constant weight in an  oven kept a t  120°C. 
The weight of the gum in a known volume of the solution was projected 
to obtain the weight of the gum in 100 mL of the solution. Measure- 
ments were carr ied out a t  room temperature (28°C). All chemicals 
used were of BDH Analar quality. The viscosity of the gum solutions 
were obtained by the use of a Ferrant i  Portable Viscometer, Model 
VL. The pH values of the solutions were obtained by using a direct 
pH meter (Model 23A). 

R E S U L T S  A N D  D I S C U S S I O N  

Analyses of samples of powdered Albizia zygia show a moisture 
content of 9.60 to 12.31% and an  ash content of 5.28 to 5.72%. The 
aqueous solutions have an acidreaction (pH 4.6). Albizia zygia gives 
a blue-black color with iodine solution, similar to tragacanth but 
different from karaya gum [ 41. Millon's reagent gives a deep r e d  
coloration when added to a solution of the gum, a reaction which 
distinguishes it from karaya [ 41 which gives a white curdy precipi- 
tate. Other gums give precipitates of different appearances. A 
purple ring was obtained a t  the interface between a-naphtol solution 
and the gum solution. When a solution of the gum was boiled in 
dilute phosphoric acid under a reflux condenser, an orange solution 
with a yellow gelatinous precipitate was obtained. 

V i s c o s i t y  

The resul ts  of relative viscosity measurements are represented 
graphically in Fig. 1. The curve for Albizia shows that the relation- 
ship is not linear. At higher concentrations the curve runs convex 
toward the concentration axis, which signifies that the viscosity in- 
c reases  much more rapidly than the concentration. The mode of 
increase of relative viscosity a t  higher concentrations, as observed 
here, has been regarded by Kruyt and Tendeloo [ 51 as a character-  
ist ic feature of all lyophilic colloids. 

The change of viscosity with shear  ra te  (Figs. 2a and 2b) indicates 
shear-thinning behavior above concentrations of 1.0%. The variation 
of viscosity with concentration at a constant shear  r a t e  is shown in 
Fig. 3. Corresponding resul ts  for gum ghatti and sodium alginate a r e  
shown for comparison. The viscosity of Albizia zygia (Grades I and 
11) solutions is appreciably greater than the viscosity of gum ghatti 
solutions, and shows resemblance to the viscosity of sodium alginate. 
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FIG. 1. Relationship between relative viscosity and concentration. 

The effect of electrolytes MgClz and NaCl on the viscosity of 
Albizia zygia is shown in Figs. 4 and 5. The resul ts  for sodium 
alginate and gum ghatti a r e  also shown. The results show that 
neither NaCl or MgClz has any appreciable effect on sodium algi- 
nate. For lower concentration of MgClz solutions (0.3 M), the 
viscosity of Albizia zygia Grade I increases; above thisconcentration 
the viscosity decreases. NaCl of all concentrations decreases the 
viscosity of Albizia zygia moderately. Both NaCl and MgCla de- 
crease the viscosity of gum ghatti, but the effect is more marked 
with MgClz . 
B u f f e r i n g  P r o p e r t i e s  

pH values of six different concentrations of Albizia zygia are 
shown in Fig. 6. The pH appears not to change very much although 
the concentration change was as much as 400% This i s  very sugges- 
tive of the fact that the gum probably has an inherent buffering prop- 
erty,  This point was further examined by the addition of increasing 
quantities of the gum to a fixed quantity of HC1 solution and noting 
the changes in pH produced. For this reason 10 mL of HC1 solution 
(-M/50) was taken and increasing volumes of the gum solution were 
added to it. The final volume of the mixture was made up to 20 mL 
with water. A control experiment was performed by mixing 10 mL 
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FIG. 2a. Relationship between apparent viscosity and shear ra te  
for Albizia z ia I (0.09%), sodium alginate (0.33%), and gum ghatti 
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FIG. 2b. Relationshir, between ar,r,arent viscositv and shear ra te  
for Albizia zygia I (2.16%), Albizia 'Zjrgia 11 (3.95%),"sodium alginate 
(3.66%), and gum ghatti (2.29%). 
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FIG. 3. Relationship between apparent viscosity and concentration. 
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FIG. 4. Effect of MgZf ions on the apparent viscosity. 
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FIG. 5. Effect of Na’ ions on the apparent viscosity. 

FIG. 6. Variation of pH with concentration for Albizia zygia 11. 
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FIG. 7. Variation of pH with concentration for Albizia zygia 11. 

of HC1 solution with 10 mL of water. The control was observed to 
have a pH of 2.70. The results of this se r ies  of experiments are 
graphically represented in Fig. 7 from which it is evident that the 
pH of the HC1 solution gradually increases with the addition of in- 
creasing quantities of the gum. 

Such large changes in the activity of H ions cannot be wholly 
attributed to changes in the ionic strength of the solution brought 
about by increasing the concentration of the gum as envisaged by 
the Debye-Huckel interionic attraction theory. The buffering prop- 
ert ies of the gum can therefore be understood Ih the light of the H- 
ion reserve which is set  up as the concentration increases. Regard- 
ing the mechanisms as to how and where these hydrogen ions a r e  
retained by the g u m  molecules, the problem appears to await further 
experimentation. 
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