10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, i L L ..:-:
et bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

datiy bl i gl | it
i '

” s
A
» 4
\Guinl

"“""h.‘

af

ot g

L 4

L

head) oz
wbls

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

S bt Wi
shoid)
il it ek

@ ASUNET

datiy bl i gl | it

it

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, st BB --::_
e bl b k|
@ ASUNET

datiy bl i gl | it

op)ég-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

W
AN AN N NN N AN NEANTAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




g
§
§
§
§
§
§
§
;}
§
§
§
§
§
{
§
§
§

P e Ba
! i s La
e bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
O EH AT OSSOSO

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%é
?
%é




R

FORTIFICATION OF SOME BAKERY
PRODUCTS WITH PROTEIN CONCENTRATES

BY

WAFAA KAMEL BAHGAAT
B.Sc. Agric. Sci. (Food Sci. and Technol.), Ain Shams Univ., 1991 ;mmmw-«_ -

L(.‘/’D’Z.z | |
ééu/ W~ ™ | ééo

Thesis submitted in partial fulfillment
of

MASTER OF SCIENCE
in
AGRICULTURAL SCIENCE
(Food Science and Technology)

Department of Food Science
Faculty of Agriculture

Ain Shams University

2000






Lo e o 4

e A s

e -

P S O

o A

APPROVAL SHEET

FORTIFICATION OF SOME BAKERY
PRODUCTS WITH PROTEIN CONCENTRATES

BY

, WAFAA KAMEL BAHGAAT
B.Sc. Agric. Sci. (Food Sci. and Technol.), Ain Shams Univ., 1991

This thesis for M.Sc. degree has been approved by:

Prof. Dr. SOBHY M. MOHSEN s My
Prof. of Food Science and Technology,

- Dept of Food Science, Fac. of Agric.,

Cairo University.

Prof. Dr. MAMDOUH H.O. El KALYOUB| W

Prof. of Food Science and Technology, 0
Dept. of Food Science, Fac. of Agric., ’
Ain Shams University.

Prof. Dr. NAGWA M.H. RASMY Noops § 0 sn

Prof. of Food Science and Technology, v ) \&_\

Dept. of Food Science, Fac. of Agric.,
Ain Shams University.

Date of examination 20/ 12 /1999



P T R S

L e e e e e B d i R

P R S NS SUNELEIDL . LTS, AR
- L

& ke



FORTIFICATION OF SOME BAKERY
PRODUCTS WITH PROTEIN CONCENTRATES

BY

WAFAA KAMEL BAHGAAT
B.Sc. Agric. Sci. (Food Sci. and 'l"echnol.), Ain Shams Univ., 1991

Under the Supervision of :

Prof. Dr. NAGWA M.H. RASMY
Prof. of Food Science and Technology,
Dept. of Food Science, Fac. of Agric.,
Ain Shams University.

Prof. Dr. MOHAMED A.G. KHORSHED
Dean of Food Technology and Nutrition Division,
National Research Center

Dr. GAMAL A.A. EL-SHATANOVI

Assoc. Prof. of Food Science and Technology,
Dept. of Food Science, Fac. of Agric.,

Ain Shams University.






ABSTRACT

Wafaa Kamel Bahgaat, Fortification of Some Bakery Products with Protein
Concentrates. Unpublished Master of Science, Food Sci. Dept.,, Fac. of
Agric, Ain Shams Univ., 2000.

Wheat flour {72% extract) was fortified with 5, 10 and 15% of either,
legume flours and their protein concentrates (ungerminated and geminated
soybean, field pea, sweet lupine) or sweet whey powder (SW) and ultrafiltated-
whey protein concentrates (WPC) to produce high protein pan bread and
biscuit. Legume flours and their protein concentrates prepared from germinated
seeds had higher protein content than the corresponding ungerminated
samples. Gemmination process reduced significantly trypsin inhibitors of the
legume products. The functional properties of legumes products showed that
lequme protein concenfrates "had significantly higher water absorption
corresponding to the legume flours. Germination process reduced significantly
the oil absorption of the lequme products except for field pea. All legume flours
recorded higher nitrogen solubility than protein concentrates at different pH
values. Farinograph propenies (water absorption, arrival time, dough
development time, mixing toleranée index and degree of softening) increased in
wheat-legume products blends with increasing the legume ratio with some
exception.  Substitution of wheat flour with legume products'reduced
signiﬁéantly the wet and dry giuten of the blends than the control (100% wheat
flour). Generally, pan bread and biscuit fortified with 15% of germinated soy
piotein concentrate exhibited the maximal protein content, being 19.72% and
14.47%, respectively. The organoleptic properties of pan bread and biscuit
fortified with 10% of gemminated soybean and lupine protein were highly
acceptable. ' .

Ultrafiitrated-whey protein concentrate (WPC) of 78% protein and 4%
factose and sweet whey powder (SW) of 12% protein and 70% lactose were
used in this study. WPC had significantly higher water and oil absorption .
capacities and emulsion capacity and stability than SW. Nitrogen of SW was |
more soluble in water at different pH values than WPC. Fortification of wheat
flour with different levels of WPC decreased water absorption and dough



stability time and increased the arrival time, dough development time mixing
tolerance index and degree of softening with increasing the WPC levels in the
blends. Replacement of wheat flour with 15% WPC improved the protein
content of pan bread from 12.44 to 20.5% and biscuit from 8.03 to 15.4%. The
fortification of wheat flour with 5% or 10% WPC generally improved organoleptic
properties of the resultarit bread and biscuit.

Key words:.Legume seeds, soybean, field pea, sweet lupine, legume protein
concentrates, germination, whey protein concentrate, chemical
composition, Trypsin inhibitor, functional properties, blends, dough, gluten
rheological properties, pan bread, biscuit, high-protein bakery products,
sensory evaluation,
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