


Taclad] il g}k
€ ASUNET

FPOTNTETPYTNT T
@ ASUNET

danaladl cilaglaal) A0 )
alidg Saally g 2SN 3405300

R



PR A g PO B G etk

(o UJS‘\.’.AIA

L_h*mﬂmmmm
philg Ssally g AV (3130

e

e —

Lediaads Lghsisn ad Al Balall o auliadt Ay e
Ghatd Al 90 cael B Y oI0 e

PRI T PYY I
@ ASUNET

O i

S 08 Yo AN oda Ladal

K] ASUNET

Laaladl oo ghuall i803

Yot =Y e (a dgpead Ayshyg dysia YO 10 (e B Aoy
To be Kept away from Dust in Dry Cool place of

15-25- ¢ and relative humidity 20-40%




i
R
:rf Tl b@qo.—ﬁqObﬁ-ﬁc-—v‘DW—-o— -u-—%%—:u ;—v-nu -&qo )—v—m:a-mo hmﬂhv‘ﬂb ]







SRVENRRR MR KNI A R A R AR 1

Iy e Ly =
N

7%

1

PATEN

MINUFIYA UNIVERSITY
Facuity of Home Economics

T
>

: Dept. of Nutrition and Food Science
2 Biological & Technological Studies 2%
on Some Functional Baby Foods Formulae 3

Thesis
Submitted in Partial Fulfillment of the Requirements for the o
Degree Of Doctor of Phitosophy X

= 3
Ny Crey
: SS% In o
. 3% "Nutrition and Food Science"
= 53 Ko
) % By T |
: Mohamed Mohamed Salih Mohamed Abd-Elbary =3
o B.Sc. Agriculture, Cairo University, 1992 ; G \
MSc. Nutrition & Food Science ' QS
% Fac. of Home Economics Minufiya University, 2001 R
3R Supervisors
-
£ - o
D
Prof. Dr. Mohamed Samir Prof. Dr. Fatma El-Zahraa Amin RS
El-Dashlouty Ei-Sherif o
Sg‘ Prof. of Nutrition and Food Science, Prof. of Nutrition and Food Science and 3
N SS“ X-Dean ~ Faculty of Home Dean of Faculty of Home Economics, T
' % s Economics, Minufiya University Minufiya University oy
S i
e Prof. Dr. El-Hady M. Ahmed Gabr
‘:’S Assistant Prof. of Nutrition and Consultant, N
P National Nutrition Institute, Cairo _—
3 2_ 2006 52
33 o . e
Y < 5

:t!'
N NN N N PN PN P TN TN N N NI N TN NN —ﬁ?NﬂB.UWWN’N‘I\"’NNiﬁé
T T A R A A A A A N A AL B O L S |




33
3%
8

HWKUFIYA UNIVERSITY E':

Faculty of Home Economics | . X
Dept. of Nutrition and Food Science ' R0
v - sy

S

SUPERVISION %

=
. | e
The Research . Mohamed Mohamed Salih M. Abd El-bary =X
Title of Thesis .. Biological and Technology Studies on some 3
Functional Paby Food Formulae. 3

Degree Ph.D. in Home Economics 7
(Nutrition and Food Science) R
This Thesis has been supervised by: B
Name Profession Signature | B3

Prof. Dr. Mohamed Samir El-Dashlouty. | Prof. of Nutrition and Food 8
Science, X-Dean - Faculty of K'/ > NS

Home  Economics,  Minufiya R
University. N et

Prof. of Nutrition and Food Science

wrh

. N

o5

E_.: -

Prof. Dr. Fatma El-Zahraa Amin El-Sherif

| Prof. Dr. El-Hady M. Ahmed Gabr

Assistant Prof, of Nutrition and
Consultant, National Nutrition
Institute, Cairo.

and Dean of Faculty of Ho

A ¥4 b'.i. Y ALV Ay Al¥
- 4 syl

by

PN

wle

Economics, Minufiya University.
Committee in Charge



2 VEONTIONAENZONTONIONE N3N

5

' MINUFIYR UNIVERSITY

N EINTONIONI NI INIIN TONTON FON ION IONIONION
%&m&@mwn ;ln ;Nil“-‘MIIMI'N!Mw

Faculty of Home Economics
Dept. of Nutrition and Food

Science
APPROVAL SHEET
The Research Mohamed Mohamed Salih M. Abd El-bary
Title of Thesis Biological and Technology Studies on some
Functional Baby Food Formulae.
Degree Ph.D. in Home Economics

(Nutrition and Food Science)

This Thesis has been supervised by:

Name

Profession

Prof. Dr. Mohamed Mostafa El-Sayed.

Prof, of Head Dept. of Nutrition
and Food Science, X-Dean -
Faculty of Home Economics,
Minufiya University.

Prof. Dr. Fatma El-Zahraa Amin El-Sherif

Prof. of Nutrition and Food Science
and Dean of Faculty of Hemt€-
Economics, Minufiya University.

Prof. Dr. Mohamed Mostafa El-Ebzari
|

Prof. of Food Science, food
technology
Res.Inst. Agric.Res.center

F'Prof. Dr. Mohamed Samir El-Dashlouty.

Prof. of Nutrition and Food

Science, X-Dean - Faculty of
Home Economics, Minufiya
University.

/12006

TR
AL

Committee in

Charge

A R S BCAT A

Signature

AP 7
ARFILARAN LI

SNV
QARARI DAY =



| 2l o2l
‘%ﬂéﬂl palell 2l A_LalLuAl".lﬂgl m.mﬂ‘i’b«w 19_“_0%)
RN O [ Qe

(. n YYQQ\ 1 a‘;a—.“ a)}.‘ )

IN THE NAME OF ALLAH,
THE BE NEFICENT,
THE MERCIFUL

They Scaid : | . | | .
| “ Be glorified we have no knowlege except that
which vou have taught us indeed you are the knower, the
wise.” :




R R R AR R R A R SIS N ENENENENENR o

Acknowledgement | D

RS

N
_First and for most, all praises and limitless thanks are due ALLAH, the §§

most Beneficent and to Merciful, who blessed me with good advisors
and friends. 0

BaByEs
A

Worlds can hardly expréss my sincore and great appreciation to Dr. M. Samir El- S
Dashlouty Professor of Nutrition and Food Science, Faculty of Home Economics, R
Minufiya Univ., For his keen supervision and paternal encouragement.

Thanks also are extended to Dr. Fatam El-Zahraa, A, El-Sherif, Professor of '(5
Nutrition and Food Science and Dean of Fac. of Home Economics Minufiva Uny. _(h
for her help, encouragement and valuable advices.

| N
My gratitude is also extended to Assistant Prof. Dr. El-Hady, M. Gabr Consultant in 3

National Nutrition Institute Cairo for his help in overcoming all problems during T
the course of this study. <

Thanks should be also extended to Dr. Lobna El-Hadidy, National Nutrition Institute ‘:g
for her valuable help during the clinical study. N

~

GG S G S RN E RS S S 8 88




Contents

Introduction ......
Review of Literatures restressssssnseseresssssamameoestases
I-+ Weaning foods ...
2-  The recommended daily allowance R.D.A. for infants
- inweaning stage ... '
2-2-1 Energy .......
2-2-2  Protein ............ P
2-2-3  Carbohydrates ..............................___
2-2-4  FatS .oooooiiiie
2-2-5  Minerals ..................coo
2-2-6  Vitamins ..............................
2-2-7  Essential amino acids ......................
2-3  The most popular supplementary items commonly used
in baby food blends .................................
2-3-1  Soybeanseeds .............................__
23-2  Fababeanseeds..................... . SV '
23-3  Lintels ........ooooooiiii
2-3-4 RiCe ..ooovvviiiiiiiiit
2-3-5 Barley.................... e e,
2-3-6  Fenugreek seeds ............................_
2-3-7  POtAtOES ...ocouvevvieeiiiireeei
2-3-8  Yellow carrots .............................
2-3-9 Peanuts .............oooooooeeiiiiii
2-3-10  Skim milk powder .......................... .
2-3-11 Medicinalplants ............................_._
2-4  Formulation of weaning foods ................... ...
2-5 Antinutritional factors in raw legumes and cereal seeds.
2-5-1  Antinutritional factors ..................__
2-5-2  Effect of pre-treatment processes  on
antinutritional factors contents ............ ...

2-5-3  The role of germination of improving the
nutritive value of legumes and cereal seeds ..

Page

o b



3-2-1
3-2-2

3-2-3
3-2-4
3-2.5

2-6 Fortiﬁcationofbabyfoodblends.........................;...
2-7 Infantsmalnutritiondieses....................................'.

3- Materials and Methods .......................... "
3-1  Rawmaterials ............................_ "

32 Methods .........ccooeeneenn

Technological methods ...................
Physical properties measurements W.RR,
WSI, WALLB.D............. e .

Blood analysis ......................... SO
Biological evaluation of weaning foods
blends ...
3-2.5.1 Relative liver, heart, and kidines
weight ...

3-2-5-2  Food efficiency (F.ER)..........
3-2.5.3 Protein efficiency ratio (P.E.R.)..
3-2-5-4  Net protein ratio (NPR)........
3-2-5-5 Digestibility coefficient (D.CH...

3.2.5 Anthropometric measurements .......... . .
4- . Results and Discussion .................. .
4-1 Technological studies ....................
4-2 Biological evaluation of prepared weaning
food blends ........................
4-3 Clinical evaluation of supplementary blend
No. 1o
4-4 Rhealogical evaluation of the prepared
weaningblendNo. 1. ..................
4-5 Nutritional evaluation of the prepared
weaning food blend No. 1 and No. 1. ...,
4-6 Organoleptic evaluation of the prepared
weaning food No. 1 ................._ e
4-7 Economic study ..........................
- Summary ...
6- References ... T
" 7- Arabic summary.

58

60
62
62
62
63
63
65 -
65

68
79
38
92
95
99

103
108




ANF
B.D.
B.V.
E.S.
FAO
F.ER
K. CAL.

M.CH.C.

N.P.R.
PER.
RD.A
TLU.
W.AI
W.H.O.
W.R.P.
W.S.I

Abbreviation

Anti Nutritional Factors

Bulk Density

Biological Value

Egyptian Standardizations

Food and Agriculture Organization
Food Efficiency Ratio

‘Kelo - Calory

Mean Corpuscular Hemoglobin Concentration
Net Protéin Ratio

Protein Efficiency Ratio

Recommended Daily Allowance

Trypsin Inhibitor Unit

Water Absorption Index

World Health Organization

Water Retention Percent

Water Solubility Index




1- Introduction

Millions of children in un-developing countries of the world are
suffering from malnutrition. Malnutrition is more common during

weaning period.

Weaning period is identified as the rapidly growing period
between infancy and childhood. The common causes of malnutrition

are the result of poverty and lake of suitable nutritional knowledge.

Weaning foods must be bridge of the gab between breast-
feeding and the family‘ diet. Infant age six to twelve months are the
major group of weaning food consumers. In rural area, weaning does
not start before the second six months of life and may extend to more

than two years.

Malnutrition is the single most important associated responsible

for the high mortality rate.

In Egypt malnutrition was noticed during infancy and childhood
as a result of insufficient supplies of required good healthy nutrients to

meet the relatively rapid growth of infants at this age.

There is a clear shortage in suitable weaning foods processed in
Egypt. Most of manufactured locally baby foods consists of mixed
cereals which nutritionally do not meet the needed requirements of -
essential nutrients for infants in this stage of rapid growth. The
important of infant foods increased year by year in Egypt, therefore,

preparation of ‘infant formulae of high nutritional value (nutritionally




balanced) from locally available raw materials to assist breast feeding

with suitable preparation and processing to inhibit or minimize anti-

nutritional factors, and improve the biological value by using

germinated seeds, in addition using some medicinal plants.

The aims of the present investigation are:

1- Using 15 raw materials food items from preparing and

processing baby food blends as follows.

-

Legumes: (Faba beans, soy beans, lentil, and fenugreek)

seeds.

Cereals: Barley, and rice.

Vegetables: potatoes, and yellow carrots.
Peanut seeds.

Skim milk powder.

Medicinal plants: peppermint leaves, anise, fennel, and

caraway seeds.

Sugar: sucrose.

2-  Using different pre-treatments to remove the Anti-

Nutritional Factors (Soaking, germinating cooking and

roasting).

3-  Determination the biological values of the seven investi gated
blends (F.ER., PER., NPR,, D.C., relative liver, heart,
kidnies weight, to body weight and blood hemoglobin

concentrate,




