
i 
 

Approval Page  

 

The Thesis of ……………………………..……...……...…….is approved 

 

Thesis  title 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………….……...………………

……………………………………………………….…………...………………

…………………………………………………………………………………… 

 

1. External Examiner 

  Name….……………………………………..………..Date……………………  

 

2. Internal Examiner 

Name…………………………….………………………Date …………..…....... 

 

3. Supervisor 

 Name…………………………….……………………...Date …………..…....... 

 

4. Co- supervisor 

Name…………………………….………………………Date …………..…....... 

 

 

 

 



ii 
 

Holly Quran gate 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

Dedication 

 

 

 

 

I dedicate this work, to my Parents, Wife, Children, Brother and Sisters 

 

 

… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 
 

    Acknowledgement 

         First of all praise to Allah, the Most Gracious, the Most Merciful for giving me the 

health and patience to complete this work. 

My best regards go to Professor. Mohammed El-Mubarak Osman, my supervisor, for his 

encouragement and supervision over the course of this study, for his keenness to follow this 

study. 

        My best regards go also to Dr. Elfatih Ahmed Hassan, the co-supervisor, for his advice, 

encouragement, continuing commitment, for the following of this study.. 

Special thanks and appreciation are due to Professor. Saphwan Al-Assaf (Hydrocolloid Research 

Center - Chester University, U.K) for hosting me in his laboratory to do my practical 

research providing me with invaluable help, advice, support, patience, kindness and concern, 

my thanks were extended to the staff of the North West Food Research Development Center 

(NoWFOOD), Chester University, U. K for the assistance and kindness. 

The financial support of the Ministry of Higher Education is appreciated.   

         Finally, I would like to extend my thanks to Professor. Mohammed Khair Abdelrahman, vice 

chancellor of the University of Sinnar, and to the staff of the chemistry and Biology 

department, Faculty of Education, Sinnar University for their continuing support. 

 

 

 

 

 

 

 

 

 

 

 



v 
 

 

ABSTRACT 

       Twenty nine samples of authentic A.nilotica var. tomentosa gum were collected from 

Sinnar and Blue Nile states of Sudan. Representative composite sample were prepared from 

all collected samples. 

       Physicochemical methods were undertaken to characterize the gum from Sinnar and Blue 

Nile states of Sudan. Results obtained for all parameters show insignificant differences within 

samples collected from different locations.  

       Mean values obtained for the studied properties were: moisture content 12.6%; and 

11.95%; ash content 2.17%; and 1.94%; pH value 5.25; and 5.13; specific optical rotation 

+97.67; and+91.8, calorific value 4.04 Kcal mol
-1

; and 4.03 Kcal mol
-1

, intrinsic viscosity 

10.16 cm
3
g

-1
; and 11.47 cm

3
g

-1
 , nitrogen content 0.08%; and 0.05%, protein content 0.51%; 

and 0.28%, acid equivalent weight 2182.87; and 2187.73, total uronic acid 8.90% ;and 8.88%, 

respectively. The relationship between tannin content and Colour Gardner were also studied 

for all samples. Studied cationic composition showed that calcium has the highest value 

among the studied cations, followed by potassium, iron and strontium. 

         Rheological study of A.nilotica var. tomentosa gum showed identical behaviour 

compared to A.nilotica var. nilotica  gum, The flow behaviour is shear thinning under low 

shear rate and behaves as a Newtonian fluid at high shear rate and high concentrations. The 

results of oscillatory test of gum solutions revealed a typical liquid-like behaviour. 

       Molecular weight distribution was determined using gel permeation chromatography. 

The chromatogram showed three main components designated as arabinogalactan protein 

(AGP), arabinogalactan (AG) and glycoprotein (GP). Average molecular weight of the 

samples was estimated from light scattering measurement using GPC-MALLS technique. 

The values of Mw, was found to be 5.3x10
6
 Da. for each. The radius of gyration was found to 

has an average of 43.5 nm.  

        Emulsification studies of A.nilotica var. tomentosa gum showed that the gum has the 

same emulsifying stability compared to A.nilotica var. nilotica, and has a very good 

emulsifying stability compared to A. senegal var. senegal 
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مستخلص الم

أُخذتمغينةمممثِلةم.اىسودانممالازرقمفيمولايتيمستنارمواىنيو(ممنمتمنخوزاغينةممنمصمؽماىستنطم)أ ليشتيامنايصوثيكامصنفممجسؼةموغشرونمتجمؼم        

ؼتم ماىؼيناتماىتيمجمم ممنمامامنممخخصفةمداخومكلمولايةمهوهةممنمجميع منايصوثيكامصنفميممتممثوصيفمومثقي. (مباستخلداممتمنخوزامصمؽماىستنطم)أ ليشتيا

ماىعرقماىفيزوميميائية.

مالمخحص ممأ ظهرت       ماختلافاتمضماىنخائج ميصمؼاييرمالدروسة ممنممئيلةمبينومػصيها مجمؼها مواىنيومالازرقاىؼيناتماىتيمتم متوسطماىقيممم.ولايتيمستنار

م %1.94وم ,%2.17محخوىماىرمادم%11.95و  ,%12.6باستخلدامماىؼينةمالمثِلةمهيمكالآتي:ممحخوىماىرظوبةممومػصيهاميصخصائ ماىتيمتممدراستتهاخحص ممـمالم

مكمكالم/ممول،م 4.03مكمكالم/ممولم 4.04اىسؼراتمالحرارةم، 91.8+وم97.67+ماىضوئيماىنوغي،مالدورانم5.13و  م5.25قيمةمال سماىهيدروجين،م

سم 10.16اىضمنيةمايصزوجة
3

جم
-

سمم11.47  ,
3

وزنمالكافئماى  %0.51  , %0.28 ,اىبروثينممحخوى،م  0.05% , %0.08% ،ممحخوىماىنيتروجينمجمم

حدةميتناسبمظردياممعمملجمعماىؼيناتمممحخوىماىخاهينمػلىماىخوالي. م%8.90 ,  %8.88  ،محمضماىيوروهيكماىكليم,2182.87 , 2187.73  الحمضيم

رستميصيهمملديهمأ ػلىمقيمةمبينمال يوناتماىكاىستيوممانميصفصزاتمالوجبةمأ ظهرتمدراسةمال يونات   .ايصون م،مالاستراوشتيومالحديد،ماىبوتاستيومالوجبةماىتيمدم

مػلىماىترثيب.

ماىق مممممممممم مق ماسترقاقيمتحتمثأ ثيرممؼدل مأ نمسصوكمالاوستيابمله منايصوثيكامصنفمتمنخوزا( ماىستنطم)أ ليشتيا مىصمؽ ماىريوىوجية أ ظهرتمالدراسة

ممحااىيوماىصمؽمانمسصولهميعاب مالنخفضمويسلكمسصوكمالوائعماىنيوثوهيةمتحتمثأ ثيرممؼدلماىق مالرثفعموماىتراليزمالرثفؼة.منشفتمهخائجمالاختبارماىخذبذبي

مسصوكماىسوائوماىنيوثوهية.

مالدمج مممممممم ماىهلام مهفاذية مهظام مباستخلدام ماىصمؽ متجزئة مظري  مالجزيئيمغن ماىوزن مقياسمثوزيع ممهوناتمرئيستية،مم.تم مثلاثة ماىهروماثوؾرام أ ظهر

مارابينوجلالخ مبروثين، مارابينوجلالخان مجلايهوبروثين. ماىهلامممتممحسابماىوزنانمو مهفاذية مثقنية مهخائجمقياساتماىتشتتماىضوئيمباستخلدام الجزيئيممن

جدتمقيمةم-الدمج 5.3x10ماىوزنمالجزيئيجشتتمضوءمايصيزرممتؼددماىزوايا.موقدموم
6
جدمفيمالخوسطمىكلاماىولايخينداىخونمم   م43.5.مهصفمقعرماىخدويمموم

مناهوميتر.م

(ميحخويمػلىمالارابينوجلالخانم1مجزءهيدروفيلًم)م.متممالحصولمػلىمجزئين،مجزءتجزئةماىصمؽمباستخلدامممروماثوؾرافياماىخفاػوماىهيدروفوبيمتتم        

مجلايهوبروثين.مبال ساسممهومم(مو2مجزءاًم)هيدروفوبيمةمومجزءامًاىخجزئميصصمؽمقبومرئيسيموهذاممشابهمكمهون

منايصوثيكامصنفمأ ظهرتمدراسة        ماىستنطم)أ ليشتيا متمنخوزامالاستخحلابمىصمؽ ماستخحلابية مثباثية منايصوثيكامصنفم( مأ ليشتيا ممن مجدا موقريبة ممخازة

ممقارهةمبمستخحصباتمصمؽماىستنغال.حجلٌمًمقعراتمالبرممصمؽماىستنغالمػلىماىرغمممنمأ نممستخحصباتمصمؽماىستنطمتمخلكوافضوممنممنايصوثيكا

م        

م
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