STUDIES ON CERTAIN

DIETARY FOODS

BY

Shawki Yacoub Kerolles
B.8c.,Food Scilence, Ain Shams Univ.1970.
M.Sc.,Food Technology, Cairo, Univ.1980.

THESIS

~ Submitted in Partial Fulfillment of

The Requriments for the Degree of

Doctor of Philosophy
in

Food Technology

Department of Food Sclence
Faculty of Agriculture
Ain Shams University

1986

Central Library - Ain Shams University

S E




APPROVAL SHEET

Title: Studies on Certain Dietary Foods

By
Shawki Yucoub Kerclles
B,S¢. Ain Shams Univ. 1970
MsSc. Cairo Univ. 1980

Thesis
Submitted in Ffurtiul Pulfillement of
The Requirements for the
Ph.D. Degree in

Food Science & Technology

Approved bys Committee

Prof & da@?
prof%.:&«f... /.

Prof .,44u4.1¢5f£;§n...

1966

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGEMENT

The auther wishes to express his sincere gratitude
deep appreclation and infinite thanks to Prof. Dr. Y. H.
Foda Prdfessor of Food Technology, Department of Food Sei.,
Faculty of Agriculture, Ain Shams University, and Prof. k.
A. Abd-AILA of the same Department for their paternal gui-

dance, supervision and construction criticism.

Grateful acknowledgement should be azlso extentded to
Dr. Ramadan, M. Mahmoud, Assoclate Professor of Food Tech-
nology, Faculty of Agriculture, Ain Shams University for
suggesting the problem; supervision and continuous guidance

throughout the course of this investigation.

Speclal gratitude is presented to Dr. Keverty, F. Gamal,
Lecturer of Food Technology, Faculty of Agrlculture, Ain Shams
University for her kind help and suggestions throughout writt-
ing thls thesis.

Thanks are also to Dr. Nawal Abd El-Hamid, Ceresl Tech-
nology Department of the Ministry of Agriculture, and to Dr..
Perial Abou-Salem, National Research Center, Cairo, Egypt,
for thelr permitions to use the instruments and some facili-

ties of thelr Laberatories.

Central Library - Ain Shams University



CONTENTS

Page
1. INTRODUCTION.veeevmeenecannnn ersetamens srecesasna l
2. REVIEW OF LITERATURE. vveuseccsosscsenasosesaane 6
2.1.l Dietary FOOdS.ceeeeeesssssssesasansoescans 6
2.2, Dilabetes....iineiiiiiniieninrnenennanannns 7
2.3 Dlabetic FOOdSseesetoncencenovasaneconsens 8

2.4, Over-weight and Obesity.eveveereeeenaaeses 11
2.5. Low-energy diet for weight control........ 14
2.6. Diabetic bread and Pasta@e.ecesescsscsosees 16
2.7. Proteln supplemented bread.c..cesrocecanes 21
2.7.1, Nutritional qQUAIItY.ieeeeeeeseosonsanans 21
2.7.2. Dough properties and bakihg qualities... 24
2.7.3. Sensory properties of supplemented bread. 26
2.8. Proteln supplemented Past@essececescesoose 28
2.9. High-fiber bread and past8....ceeveavenes. 32
2.:9.1,. Nutritional quality.e.eceonvercensascenss 32
2.9.2. Dough properties and baking quality..... 3k
2.9.3. Sensory properties of high-fiber bread.. 36
2,10. Alpha-zmylase InhibitorS.ceeecesescessosss 37
2.,10.1. Natural OCCUTANCE eesrrveservennnensoness 37
2.10.2, Detection and 8SS8Y..eeeovverececncnnens 39
2.10.3. Isolation and purificationDe.seeeeeceeees KO
2.10.4. Characterization and specification...... 42
2.10.5. Nutritional signiflcanceevesesescecesses b
3. VMATERIALS AND METHODS s tevoesoessancnssnscossas 52

301.‘ Materials-o....ncoaooaocoadclnoooooonlocto~ 52

Central Library - Ain Shams University



e IT -

Page

3.2. Preparations and Treatment.c.ieee cevecosane
3.3. Pread preparation..ccciciccaccecsccactaccsnna
3.5, Macaroni preparation....cceceececccessencns
3.5, Physical analysis..eecescececensrsseacnnsnnss
3.5.1. Farinograph test.eciesecesscsvsesccccancnnne
3.5.2. Extensopraph teSt .. eeececcsanccconcaconsee
3.6. Bread quality attributes and taste panel...
3.7. Cooking quality and sensory evaluation:of
MACATON) coevevsssasccssnccnnsnsnssnsarsnsces
3.8. Chemical anglysigeeeeeececveeceossasoccsses
3.9. Chemlcal assay of alpha-smylase inhibitor..
3.9.13 Assay of alph-amylase inhibitor activigy
| In vitrr cceeiniininirnernnnsenncacans
3.9.2. Assay of alpha-amylase inhibitor activity
In Vv i voieeoeeronononesonencsasssncenna
3.10, Effect of pH and heat-treatment on the alpha-
amylase inhibitor activity......coceennnn..
RESULTS AND DISCUSSION.. . euvevetosnnnssascnsonnes
.1, Diabetic breadic.ceecceceeeacecsasasaanesas
4.1.L. Chemical composition and energy value.....
4.1.2. Physicak dough propertieS.ececceecceccscces
4.1.3. Bread baking propertieS.ccceecescececeseass
4.2. Body-welght control bread....c.coseesecesnes
4.2.1. Chemical composition and energy value.....
4.2.2. Dough rheoclogical propertiesS.cicecescecass
4.2.3. Bread baking propertieS.cceeeseecescocases

L.2.4, Sensory properties of bread....ceevncesens

Central Library - Ain Shams University

52
54
57
60
60
60
60

61
63
63

6l

65

66
67
67
67
70
80
84
8k
86
S0
95



- IIT -

b.3. Diabetic MACATONE «envenreos e cs cannnsnsenonennes
4.3.1. Dough rheological properties of the diabetic
MacAronl ceescieseneeisenrscerersasesnnsnanaens
%43.2. Chemical composition and energy value of
suggested dlabetic mMacCATONL s veeseesnnesss
L.3.3, Cooking qualities of suggested diabetic
MACArONI e et itetieennnonennnennoannacsscsannes
4.3.4. Sensory properties of suggested diabetic
MACATONY st uectvensosortononossnsrennoseancasss
4.4, Body-weigh control macaronl.......eeeeeeeeevnn.
+.4.1: Rheological properties of the s (30T o W
4.4.2, Chemical composition and energy value of
body-welght control macATONL..s e eeeneeesensss
4.+.3. Cooking quality of suggested body-weight
control macaronleeeeieseeceesecvennnnanecnesosns
L.4.4. Sensory properties of suggested body-weight
CONLrol MAcCArony. . et ietecrrrenrnescannssnnns
4.5. The possible uses of cereal and legumes alpha-
amylase inhibitors as therapeutic agents for
diabetlc and obese patients...ovesvsescececncson
4.5.1. Alpha- amylasze inhibitor activities of some
legume and cereal Erains....evessveeesseceecas
%.5.2. Effect of germination on inhibitor achivity....
4.5.3. Effect of processing onthe inhibitors
Lo I N
Y.5.4, Effect of pH on native alpha-amylase inhibi-

tOI‘ activity...-.o:.co-n.-uo..-.cc..uo.la...00

Central Library - Ain Shams University

Page
a5

97

107

109

112

114

11k

122

122

125

125

127
129

131

133



- IV -

Page

%.5.5. Heat stabilities of alpha- amylase inhibitors
frop different SOUPrCES.ce.cveeesass ‘tenvnccsneass 136

4.5.6. Physlological effects and nutritional sienifi-
cance of alpha-amylase Inhibitors in v i v o0.... 138
SUMMARY . catvtoenacnnoconsossnssssnssossssessasassnansacsss 141

APPENDIXOQIO..CO.l...‘..ll......l. ----- 2 s 8 as e s s o h s atoe 168
ARABIC SUMMARY.

Central Library - Ain Shams University



INTRODUCTION

Diabetes mellituas has been known for over twe thousand
yeers and was named in the second century, The most notic~-
eable features of the disease are reduced ability to utilirze
carbohydrate, excessive urination (polyuria), high bloed
glucose levels (hyperglycsemia) and the excretion of glucose
in the urine, Although the most obvious fezture of disbetes
is the impaired utilization of carbohydrate, the metabolism
of fat end protein 1s also affected, The exact nature of
these features can be explained by a relative deficiency of

insulin, the hormon& excreted by the pancreas,

The prevalence of disbetes is very high, there are
etout a quarter of a million caeses in UK, two million in
the USA and about 1;2 million in Egypt. Moreover, it is
estimaeted that there are at least an equal number of cages
undisgricsed, Evidence that the numbers are increasing was
suggested by the attendence of new cases of children =t
Leicester Clinics (UK) where the number was doubled in

ten years period (1952 - 1962),

Over-nutrition and obesgity predispose to the devalop-
ment of diahetes at least in those persons who have an
inrherited tendency towards the digsease, The lisbility
increases with the degree of ocbesity, Also severel dime-
ases are more common ameng obese than areng normal people,

A

~

.
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these include heart and artery diseasa, high blood pressure
and gallstones, On the other hand under nutrition seems to
have a good effect in the treatment of newly diegnosed
diabetes and weight reduction is often part of the treament,
Mild disbetes cases may be treated by controlling the diet,
more severe cases require the administration of insulin,
Generslly dietary treatment involves the reduction of the

intake of carbohydrate,

At the same time, the carbohydrate is distributed
throughout the day end any concentrated source of sugar is
avoided, Some medical authorities prefer a speclal dietary
foode which refer to the special quality of the food rather
than to the pathologlcal condition involved, Thus a food
suitable for disbetics would be labelled low-carbohydrate

or "energy reduced”,

Special diasbetic foods avalilable in the UK include

preserves, canned fruits, bread, flour, biscuits, bevera-

ges, sweets and chocolates,ssuces, dessert moulds and jel-
lies., In Egypt Bisco Misr company is producing the toast

bread regime es a sole source of special di tary food. —
Bread is consumed in many forms by more than 1000 million
humens. It contributes to & considefable amount of calories —
and protein compared to any other food (El-Samahi et al.,

(1935), The Middle Eastern diet consists mainly of cereals
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and legumes,and about €4% of the deily protein intske 1is
derived from cereals, (Mahmoud, 1978),.

Restriction of carbohydrate in the diet of diabetics
is widely advocated and practised in the Westeran Countries,
but posses & special problem in the treatment of diabetie
patients in many countries, where cereal based diet contr-
ibutes the major bulk of their dally diet. Drastie changes
in the diet may be needed to curtail carbohydrate intake.
Recenlty there has been much interest in the possgibility
of tresting diasbetics with fiber-rich diets in addition

to the reatriction of avallable cerbohydrates,

Bread and macaroni products contribute the major
source of the caloric inteke in Egypt. Therefore the
production of low calorie-high fiber bread and macarcni
will have commercial and public interest in treating diab-

etica,

Suzgestions of geveral formulas for diabetic bread and
macaroni on the basls of reduction of availsble carbohyd-
rates and increaging the dietary fiber contents throughout
different extent of flour or semolina replacement either
by dietary fiber sources and/ or by protein rich sources
which include wheat bran, guar gum, carboxy methyl cellu-

lose, laboratory dletary fiber preparations, defatted soy
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and chickpea flours were the first objective of the study.

Since introducing non-wheat protiens in bread making
or macaronl formulag will affect fhe physical properties
and dough characteristica, rheological properties evalua-
tions of elther suggested bread or macaronl formula were
the second objective of thié investigation, Bread making
characteristics and sensory properties of suggested diab-
etic breada as well as cooking qualities and acceptgbilities
of produced diesbetic macaroni were the third objective ,
Determination of chemical composition and caloric value of
suggested diabetic bread and macaroni, were the fourth

abjective,

The work also includes the possibities of formulating
blends for making bread and macaroni for body-weight control
purposes, As energy ls present in fats, proteins, carbohy-
draties, a reduction in each of these materials should have
to induce & reduction in the energy value of foods, There-
fore, produced foods conteining bulky (with no calories) by
using materlals such as gums, pectins and other dietary
fibere were considered the basls for body-weight control

bread and macaroni formulations in this study,

On thia basis formulations of bread and macaroni for

body-weight control and obesity treatments were the fifih
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objlective of this work, Dough physical properties and
its suitabilities for bread or macaroni production ere
important and can not be excluded from these objectives
ag well as the chemical compositions, energy values,

breadmaking characteriastices or macaroni cboking quali-
ties of the suggested bread and macaroni for body-weight

controls

There is an evidence of the interference of the
amylese inhibitors with atarch metabolism and therefore
decrease in starch availability, This finding lead to
expect that alpha¥amylasa could be used as therapeutic
sgents to reduce postprandial hyperglycaemia and hype-
rinsulinaemia in patients with diabetes, obesity and
related diseases, Such possibilities will have avail-
able interest in the field of special dietary food
preparationg for diasbetes and over-weight purpose. 1In
this regpect, a survey of alpha-amylase inhibitors of
local cereal and legume would be of interest. Food
processing of such activities were also investigated.
Characteristics of some alpha-amylase inhibitors such as
effect of pH, and heat were determind. Physiological
effects and nutritional significance of alpha-amylase

inhibitors in rats diet were evalumted.
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2. REVIEW OF LITERATURE

2.1, Dietary Foods:

The Food and Drug Administration (FDA) defined the
term "apecial dietary uses" as applied to food for man as
including "uses for supplying particular dietary needs
which exest by reason of a physical, physiological, path-
ological or other conditions including but not limited to
the conditions of diseases, convalegcence, pregnancy, lac-
tation, allergic hypersensitivity to food, underweight,
and overweight™ (FDA, 1955). According to this defini-
tion, any claim purporting that a food would supply a
particular dietary need for diabetics or overweight would
have classified the product as a food for apecial dietary

uge.,

Foods intended for diabetics were required to bear
nutritional labeling and the following statement "diabe-
tics, this product may be useful in your diet on the
advice of a physician, This food is not a reduced caloric
food.® If, however the food was useful in reducing or
maintaining caloric intake, the last gentence in the stat—
ement could be eliminated. Terms such as for "diabetica”
or "disbetes" were allowed to be included as part of a food,
Finelly, terms such as njietetic diet" or similar descript-

sons could be included in the labeling of a food solely

Central Library - Ain Shams University



because of its ugefulness in the diet of diasbetes. It
was also felt that with the gtatement of ingredients on
the 1able indicating composition of the food, the diabetic
and the physician would be able to evaluate the usefulness

of the food, (¥DA, 1973, 1930).
2,2, Diabetes:

Diabetes is a condition resulting from the failure of
the pancreas to provide an adequte supply of insulin. 1In
thig condition a person can have high levels of sugar in
the blood sfream after a meal but the cells can not take
the sugar to produce energy. Subsequently, under extreme
conditions a diabetic can go inlo a coma,unlese there is

an alternative source of energy (Labuzsa, 1974).

Disbetes mellitus has been known for over two thousand
years and was defined in the second century. The outstending
features of the disease are reduced ability to utilize carbo-
hydrate, exceggive urination (Polyuria); high blocd glucose
levels (hyperglycaemia) and the execretion of glucose in
the urine (glyccsuria). Although the most obvious feature
of diabetes is the impaired utilization of carbohydrate,
the metabolism of fat and protein is alsc affected, The
name from the Latin: diabetes to siphon or pass through,

and mellitus-honey, indicating the passing of large volumes
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