CONTENTS

Subject

0- LIST OF ABBREVIATION ...cciiiiiiiiiiiiiiiiniicnnnnan,
1- INTRODUCTION ...cciiiiiiiiiiccinininnnnsnneneas
2- REVIEW OF LITERATURE .......ccvcoviiiniiiininnnannn
2.1. Chemical composition of sunflower seeds and meal ....
2.1.1. Amino acids content of sunflower seeds ............

2.1.2. Extraction and chemical composition of
sunflower protein isolate and concentrate .........

2.1.3. Amino acids content of sunflower protein isolate
and concentrate ..........coceiiiiiiiiieniin

2.2. Fractionation of sunflower proteins ........................

2.3. Antinutritional factors of sunflower seeds ................
2.3.1. Phenolic compounds ..........cccovviniiininiineian
23.2. Phyticacid .........coocoiiii
2.3.3. Protease inhibitors ..........cccoooviiiiiiinnnnt

2.4. Preparation of a colorless sunflower protein concentrate
and isolate ..........coooiiiiiiiii

2.5. Digestibility of sunflower protein ......................e.

3- MATERIALS AND METHODS .....ccociviiiiinniiinnnnan,

3.1. Source and preparation of the samples ......................
3.1.1. Source of chemical ...

3.2. Extraction of fat (defatting).........coccceeiiiiriiinn e,

3.3. Factors affecting on phenolic extraction ....................

-111-




Subject

3.3.1. pH of the extraction ...............covovvniviniiii,

.................................

3.4. Methods for removal of phenolic compounds in acidic
media at pH 5

..............................................

3.4.1. By using organic solvents ..........................

3.4.2. By using reducing salts ............................

3.4.3. Methods for removal of phenolic compounds in
alkaline media

......................................

3.5. Chemical Analysis

..........................................

3.5.1. Moisture, crude fat, total protein and ash content
3.5.2. Total carbohydrates
3.5.3. Crude fibers

3.6. Determination of polyphenolic compounds

...................................

...........................................

................

3.6.1. Total polyphenolic ..............ccc..ooiiiviii ..

3.6.2. Fraction of chlorogenic acid

.........................

3.7. Preparation of protein isolate from sunflower

3.7.1. Extraction with alkaline solution

..................

3.7.2. pH of protein precipitation

.........................

3.7.3. Determination of protein
3.7.3.1. Biuret method

3.7.3.2. Folin and ciocalteau method ............

............................

.............................

3.8. Determination of total amino acids

........................

................................

3.9. Determination of phytic acid

V-

36
36
37




Subject

3.10. Determination of trypsin inhibitor activity
3.10.1. Extraction of protein sample
3.10.2. preparation of stock reagents
3.11. Polyacrylamide gel electrophoresis
3.12. Determination of protein quality by in-vitro
digestibility index
4- RESULTS AND DISCUSSION .....c.cocvvvnvnnee

4.1. Chemical composition of sunflower seed, kernels and
by-products

4.2. Factor affecting on the extraction of sunflower
polyphenols

4.2.1. Effect of pH
4.2.2. Effect of number of extraction
4.3. Preparation of a colorless sunflower protein concentrates

4.3.1. Effect of different solvents on the removal of
polyphenolic compounds form sunflower kernels
and by-products meal in acidic medium

4.3.2. Reducing agents (salts)

4.3.3. Chemical composition of protein concentrate

after treatment by using several organic solvents
and reducing salts

4 4. Preparation of a colorless sunflower protein isolate

4.4.1. Effect of pH of the extracting solvent on
sunflower protein




Subject

4.4.2. Effect of alkaline medium on the removal of

polyphenolic compounds from sunflower kernels
and by-product meals

4.5. Determination of sunflower protein subunits molecular
weight by using SDS-PAGE

4.6. Effect of different treatments on the removal of phytic
acid and trypsin inhibitor activity from sunflower

4.7. Effect of different treatments on sunflower in vitro
protein digestability

4.8. Effect of different treatments on the amino acid
components

-VI-




LIST OF TABLES

Tables

Chemical composition of sunflower seeds, kernels
and by-products .........oooiiiiiiii

Effect of pH on the extraction of polyphenol from
sunflower kernels and by — product meals............

Effect of number of extraction of polyphenol from
sunflower kernels and by — product meals............

Total polyphenols content and removal percent of
sunflower kernels and by- product meals.............

Effect of different reducing salts on the removal of
polyphenolic compounds from sunflower kernels
and by- product meal in acidic medium...............

Chemical composition of protein concentrate after
treatment by using several organic solvent and
reducing salts

..............................................

Chemical compositions of protein isolates from
sunflower kernel and by - product

.....................

Effect of pH of extracting solvent on protein
isolated ...

Effect of alkaline medium on the removal of
polyphenolic compounds from sunflower kernels

and by- product meals .............coooiiiiiiiiiiiinnnn

-VII-




Tables

Effect of different treatments on the removal of
polyphenols fractions from sunflwoer kernel and
by- products meals

The molecular weights of standards protein and
their relative mobilities

Molecular weights of sunflower by-products meal..
Effect of different treatments on the removal of
phytic acid and trypsin inhibitor activity from
kemel and by-products meal

Effect of different treatments on sunflower meal in-
vitro protein digestibility

Effect of different treatments on the amino acids
| components of kernel and by — product meals

Essential amino acids components and amino acids
score of sunflower kernel and by- Products

Amino acid groups of kemel and by — products
before and after treatment

VIlI-



Structure of the basic phenolic compounds found
in oilseed protein products

Structure of common phenolic acids which occur

in oilseed protein products

Enzyme-catalyzed oxidation of caffeic acid to
caffeo-quinone followed by autolytic bonding to
amino and thiol groups in proteins

Effect of pH on the extraction of polyphenol from
sunflower kernels and by-products meal

Effect of extraction numbers on polyphenol from
kernels and by-products meal

Effect of pH on protein isolated from sunflower
kernels and by-products meal

Calibration curve for M.W. determination of
subunits sunflower protein by SDS-PAGE

SDS- PAGE pattern of sunflower (by- products
meal) protein extraction after different treatments

SDS- PAGE pattern of sunflower (kernel meal)
protein extraction after different treatments

AIX-




