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ABSTRACT

Nutritional and functional properties of wheat protein isolate
(WPI), wheat germ protein isolate (WGPI) and their albumin fractions
were studied. The results showed that wheat protein isolates and their
albumin fractions are of excellent balance of essential amino acids,
with a relatively high level of glutamic acid, aspartic acid, glycine,
arginine, alanine and valine. SDS-PAGE analysis showed that
molecular weight distribution of wheat protein isolates and their
albumin fractions were found to be in the range of 19-67 kDa. Protein
digestibility (%) of albumin fractions was higher than that of protein
isolates. The results revealed that wheat protein isolates had excellent
water retention (especially at pH 8.0 and 70°C) and high solubility at
pH 9.0. The emulsifying activity index of WGPI at pH values (1.0 to
8.0) was higher than that of WPI. Emulsifying capacity and stability of
albumin fractions were higher than that of protein isolates, but their fat
absorption capacities were lower than that of protein isolates. Wheat
protein isolates and their albumin fractions had good foaming capacity
and stability. WGPI showed higher SDS-binding capacity than others.
The findings of wheat protein isolates are important for their potential
application as functional food ingredients.

Key words: Nutritional, functional properties, wheat, germ, protein
isolates




Dfiald) da Al 3 geaiall 2o deal B gisale sAdUal) and
el iy pany e Ay s AilaasS il o Al )l Ol i
s ST UY S
s Al deal z ) 9350
(e 3 3an0 Jeas o s 1 4883
2010/12/22:45 4 gia gl 4 geal) cLasll; and

ol paldiual)
=8l (i gy Gl s e JSTA AN 5 Ails o)) Gl sl A j3 a3
i i gl Lagia il e 55 meadll i (455 0 paliione
e e A1 sl S e (5 a8 (e sl alll (45 0 Slialiions O
oalaa¥l (e e 5 stue o Ll ginl culay Aol dineY) (alaad)
BN SO Gt PRt BTN JTNN ENE: PV I VLA AR WP
O gl Glbaliivnd 4 jall 03 5Y) of SDS PAGE s 85 5SIY)
(%) 085 pm ALUE (05 51K 67-9) G )55 e sl
Glaliine o glall CasS gl claliiue e Jed S gl
Aa 25 8 s ol die Al elall Blan B A le 3508 Led (45 0l
LLis doly 9 damsea da jo ade (5 -l Alle 4000 Led 5 2970 51 s
e Aol LS (8-1) A san Aa o e Gpiall 5 paliiond ilatiadl)
(e e S (e sndD 43U 5 Calaunall (5 oS5 B0 LS eadl) (41 5 30 (aliiine
O 1 S e sy 1 aliatial 36 L6S (KT oyt g gl Claliti
e 38 L e st g o g ) lealitiiee o an g o g ) lealitii
Ll D el e g sl guial) o s paliiun Leiliis 35 1l (Sl
als el cilaliive Glagy) milis laliivdl e o e e SDS

A3 S () sKaS Adls o) culindatl) 8 acladiuy

s ) paliione cpiall el duiida ) al 0 Al Al cilalsl)




CONTENTS

INTRODUCTION. ...,
REVIEW OF LITERATURE.............ccoo

1.

5.

6.
7.
8.

9.

Proximate chemical composition of wheat grain...
a. Whole wheat grain................cccoooiiiiiii
b. Wheat germ..........cocoooiii

. Amino acid composition of wheat grain...................

a. Wholewheat................coooooi e,
b. Wheat germ..........c.coooiiiiiii e

. Preparation of wheat protein isolates and albumin

TraCtiONS. ..o e
a. Wheat proteinisolate................cccoo i,
b. Wheat albumin fractions............cccooovvviiiiiiei,

. Proximate chemical composition and amino acid

contents of wheat protein isolates and albumin
FraCtionS..........oooi i
a. Wheat protein isolates...............cc.ccccoooeeeeien,
b. Wheat albumin fractions..................ccccoooeiin.
The biological and nutritive values of wheat rotein
ISOIALES. ...,
The digestibility of wheat protein isolates...............

Electrophoresis of wheat protein isolates...............

Functional Properties of wheat protein isolates......
Utilization of wheat protein isolates in food

apPPliCatioNS..........ccoovviiiiie i

MATERIALS AND METHODS.............c.cccooo

1.
2.

Materials.............coooviiii e
Methods............ccocoii
a. Preparation of defatted whole wheat and wheat
germ FlOUIS. ......c.ooiiiii i,
b. Preparation of protein isolates...............c.c..ccoceeee.

c. Preparation of albumin fractions..........................

d. Determination of yield and protein recovery..........

16
16
19

21

22
24
26

40
42
42
42
42
43
45

45



e. Proximate chemical analyses..............cccccocoverinn. 46
f. Amino acid analysis.............cccoociiii 47
g. Nutritional quality parameters.............................. 47
h. Determination of protein digestibility (in vitro)... 48

i. Sodium dodecy! sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE)..........c....cccooeeen. 49
J. Functional properties of wheat protein isolates...... 52
k.Utilization of wheat protein isolates and albumin
fractions as a partial substitute in beef patties....... 57
RESULTS AND DISCUSSION..........c.ooooeiiiiii 59
1. Proximate chemical composition of whole wheat,
wheat germ, wheat protein isolate and wheat germ
protein isolates..............cocoooiiiii 59
2. Crude protein content, yield and protein
recovery of wheat protein isolates and

albumin fractions ..o, 61
3. Amino acid composition of wheat protein isolates
and albumin fractions................ccooc oo 63
4. Nutritional evaluation of wheat protein isolates
and albumin fractions......................c.ccoeeei . 64
5. Digestibility of wheat protein isolates and
albumin fractions...............ccco oo, 68
6. SDS-PAGE of wheat protein isolates and albumin
FractionsS...........oooovoiii e 69
7. Functional Properties of wheat protein isolates and
albumin fractions.............c.coccoii i 72
a. Water retention...............coooeivieiiii e 72
b. Protein solubility..............cccooiii 76
c. Emulsifying properties.............cccoeevieiiiiieieee e, 81
d. Fat absorption capacity..............ccccooeveiiiiiier i 87
e. Foaming properties. ..o 90
f. Surface hydrophobicity................cccoooiiiii 95
8. Beef patties making.............ccocoooovviiiiii i, 99
SUMMARY ..o 104
REFERENCES.............cccooii i 108
ARABIC SUMMARY ......oooiiiiiiiiiii i





