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Abstract: In this study, twenty samples of Prosopis Chilensis gum were collected, as natural exudates, from two locations, 

Elsageea White Nile and Krtob ELgezera states. Two composite samples representing each location were used to prepare 

Rheological. The samples were Rheological the results show that the flow curves of gum solution were shown. The viscosity – 

shear relationships were illustrated at different concentrations (10,20,30,40 and 50% w/v ) for Prosopis Chilensis gum from 

different locations, when the shear rate is increased gradually (viscosity in reduced) and when the shear rate is decreased 

gradually (viscosity increased) the curves show a very similar behavior and comparison with Rheology of the Gum from Acacia 

tortilis var. tortilis. 
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INTRODUCTION 

Rheology is the study of the flow and deformation of matter. This interdisciplinary field encompasses 

many different types of materials and application, both in academia and industry. One of the most challenging 

and practical areas in which technical strides have been made is dispersion chemistry. Rheology can be used 

to characterize not only flow properties of a material, but also structural features. The term rheology was 

coined by Eugene C.Bingham, professor at Lafayette College in 1920. The term was inspired by the aphorism 

of “every things flows” Plato that saying “all things move and nothing remains still” (Barnes, Jonathan, 1982). 

when the shear rate is increased gradually (viscosity in reduced) and when the shear rate is decreased 

gradually (viscosity increased) the curves show a very similar behavior(Steffe, J. 1996).The shear thinning 

behavior may be attributed to the fact that: the structures in the gum are most probably three dimensional 

coils. The shape of each coil appears to be roughly spherical and each one is entangled many times with 

neighboring macro molecules (Finsher, G. R.,etal, 1983). During the shearing process, the molecules are 

oriented into the shear direction as well as the shear gradient direction, on doing so the molecules disentangle 

to a certain extent and this lower their flow resistance and hence increase the freedom of movement of 

individual chains (Garti, N. 1999). The aims of this were is identify specification parameters of Prosopis 

Chilensis gum. 
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MATERIAL AND METHOD 

Tow composite samples of Prosopis Chilensis gum were prepared by random mixing of selected 

samples to represent each location. The samples were ground using mortar and pestle and kept in separate 

container for prepare Rheological. The methodology includes international (Anderson etal, 1983, Osman etal, 

1993). 

RESULTS AND DISCUSSIONS 

Figure (1) summarize the Rheological performance of the two composite samples 11(Elsageea) and 

12 (Krtob), Rheological properties of Prosopis Chilensis Gum  

The profile for variation of viscosity with shear rate: when the shear rate is increased gradually 

(viscosity inreduced) and when the shear rate is decreased gradually (viscosity increased) for each 

concentration of each sample exactly coincide and doesn’t make any loop for all values of shear rate Figure 1 

this indicates some sort of reversible deformation in the molecules due to the shear rate and hence assists the 

elastic behavior of the gum (no energy is dissipated during the shearing) at very low shear rate (0.01 – 0.1 Hz) 

the viscosity of the gum are almost constant for the considered concentrations(Chmiel, H., etal, 1990). 

The Comparison of for viscosity decrease steadily with increasing shear rate till the shear rate reaches 

a value of (tan (y)
𝛿𝑙

ℎ
. And exhibited a non-Newtonian behavior in this region; therefore, a limiting Newtonian 

higher-shear viscosity could be estimated by fitting the experimental results to the Sisko model (Sisko, 1958). 

This model predicts Newtonian response at high-shear rate. 

𝜋 = 𝑘𝑠𝑦 ∞ + 𝑛∞ 
Where (n) is the apparent viscosity (Pa s), Ks (Pa sn) and ns are the consistency index and the flow 

index of the Sisko model, respectively; (𝛾∞) the shear rate (s-1) and (𝑛∞ ) (Pa s) stand for the so-called 

infinite-shear rate viscosity. On this region of low shear rate the gum solution exhibit tendency to the 

viscoelastic properties, where the curve is less steep and a typical Newtonian behavior dominates(Lopes da 

Silva, J.A., etal, 1999). Figure 2and3 (Yousif M. Alnour,2014). Rheology of the Gum from Acacia tortilis var. 

tortilis show similar patterns to those Rheological Properties of Prosopis Chilensis Gum sample 11(Elsageea) 

and 12 (Krtob).  
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Fig (1) Rheology Performance of sample Prosopis Chilensis gum 11(Elsageea) and 12 (Krtob). 

 

 

 

 
Fig (2) Rheology Performance of the Gum from Acacia tortilis var. tortilis (Algetina43347). 

 

 
Fig (3) Rheology performce of the Gum from Acacia tortilis var. tortilis (Wadbnda43348). 
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CONCLUSION 

 The Prosopis Chilensis gum were the two locations show similar Rheological. 

 The Prosopis Chilensis gum has moderate protein content. 
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 صمغ بروسوبيس شيلنسيسل الخواص الريولوجية

 الصقيعة الأبيض النيل مختلفين، ولاية موقعين من شيلنسيس، بروسوبيس صمغ من عينة عشرين جمع تم الدراسة هذه في الملخص:

 له الصمغ هذا أن النتائج وأظهرت ريولوجي، لتحضير المنطقة عينات مجموعة من مكونة عينة كل عينتين ستخداما تم كرتوب الجزيرة وولاية

 تدريجيا القص معدل يزيد وعندما (تدريجيا اللزوجة تزيد) تدريجيا القص معدل ينخفض وعندما واللزوجة القص معدل بين منحنيات

 بروسوبيس منحنيات ريولوجي صمغ ،أظهرت حجم( ىعل وزن% 50 ، 10،20،30،40) المختلفة التركيزات لهذه( تدريجيا اللزوجة تنخفض)

ًسلوك شيلنسيس
 
ًمشابه ا

 
ًأكيشيا تورتلس صنف تورتلس. صمغ مقارنة بريولوجي جدا ا

 صمغ اكيشيا تورتلس صنف تورتلس. – صمغ بروسوبيس شيلنسيس - الخواص الريولوجية الكلمات المفتاحية:


