CHAPTER 11

2.0 LITERATURE REVIEW C\

Cereal bar or granola is a nutritious food as a result of their nch nt of protein,

2.1 Cereal Bar

lipids, and carbohydrate (Estevez et al., 2000). It is pro Yr;nl a compacted
aggregation of dried fruits, cereals and binders. Glucose e major
binding constituent of the cereal bar ingredient (Sily 1¥). a&p&yt al.
(2008) reported that the widely used materials in mg, 2 an re cys"@ms MEE,

oat, soy and wheat. These cereals are reg an 'ﬁ(ce 1t g as a snack

because of their elevated nourishing conte creal barsggte wh@some (healthy);

excellent source of energy food whicl s the r%ti n Ygour after work out
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and drills when utilised as snacks ( 05).

There has been an increase% 1sumw e bars; this was as a result of
attitudinal change toward$geed an 1pt10n 1ealthy snacks by the consumers
(Dutcosky et al., 20 ! ]an ‘701@§6und that consumers readily chose

granola buausc wh w;n 'ﬁl@&jontam high fiber, adequate calories, fat,

to the consumers’ health (Zamora-Gasga et

protein, vitan nual!\x
al., 2014 ‘Aatgd that it is wd@(nowledged that fibre plays a significant role in

discas%mlon and enhanced health of consumers. Zamora-Gasga et al. (2014)

@\hcr that one way to increase fibre intake is through its incorporation in food

commodities, though this procedure brings the challenge of maintaining satisfactory

sensory acceptance.



On the other hand, granola can also be regarded as a snack that fit in to the light food
market because of the nutritional contents, especially for athletes (Pehanich, 2003).
Several types of cereal bars were formulated by Freitas & Moretti (2006). T m
a cereal bar with banana which had carbohydrates (60.97%), moistu wl%),
protein (15.31%), crude fat (5.65%), fibre (5.17%) and 2.20% ast omemade
cereal bar evaluated by Brito et al. (2004) had 80.85% carbohydr 7.$3% moisture,
0.68% fats, 1.13% ash, 6.27% protein, and 3.44% fibre. SO concluded that

cereal bars may demonstrate different nutritional compo ase oWredxents
used in making the bars. Cereal bars are among t% expedient o cts
dominating bigger area in the consumer market; tl atlsfy'h s 0 as an

5
excellent foundation of nourishments and romYate hamxg)'r a meal

replacement (Catherine & Johnston, 2012 .
.;
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It is a common practice in the food 1 ;y tﬁhfferelg redients with both
R
j ct a 09). The granola eaters

are keen about the energy nd thef ingngdipng mbmatlon used to process
s
9

foods (Mahanna et al. , 2 )

functional and nutritional features

ut be in€lyded as an ingredient in making

cereal bars to enhanc vou dd téﬁlmtional quality (Silva et al., 2013).
l

According to Ferggl 004) ce A bAr {5 nade from processed cereal grains that
NS

are mcomoxa with OtieR] fdxené\such as dehydrated fruits, chestnuts, nuts

almonds chocolates etc. Fm&as & Moretti (2005) observed that the production

proce%ano]a may cause changes displayed in different cereal bars formulated

Qherc would be inconstistency in samples and batches. Cereal bar is in the

same group of natural Ready-to-Eat cereals, and appealing to consumers as they

possess both health and flavor related requirements which include no additives, added



sugars and also no preservatives (LaGrange et al., 1991). To preserve sweetness,
cereal producers utilise unadulterated and unprocessed honey, which pass on a golden
;d

colour and sweet flavour that many consumers have preference for (LaGr, &
lg(

Sanders, 1988). Cereal bar demand has risen progressively as consurge for
snacks that have reduced fat and richer in wholesome and more nutrit redients;
hence can contribute to a balanced diet (Celis et al., 1996; Liesse, INEsteller et al.

igly rmulated to
1y t

ensure a mutual supplementation with respect to physi ttri tw exture,

| ]
particularly, the water activity’s point of balance. é ' _i:)\
’ i iy
0

N p p?ﬁy in the

cereal bars

(2004) stated that ingredients in cereal bars should be app

Demand of healthy cereal bars have gained more sMhific

world market in recent times, today the n a@ff |
%gr

under different brands. The diverse typﬁ e

sensory features and consumer request ?

&
bar, choco bar, muffin bar and meed - ese%s are usually packed in
rt

metallised polyester films %Ze as

(Ananthan et al.,, 2012). Wa @ 9) é&med that there are varieties of
cereal bars that are callxp&ei lauthégtated further that protein bars are a

n
¢
suitable and wholeggqgme fBod ”f?ta jon Q(gpwas initially formulated for athletes but

1s now elaborat ract’a cdtan health-cognizant consumers. The authors

>4
further rep@mt these types of@rs contain 15-35% protein; consisting almost

comple% dairy or protein of soybean due to their health values and cost

ctiggienc§?More so, vitamins, minerals and fibre are habitually added to enhance the
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18 today with good

: N, .
nafnes 1 qche&)cereal bars, organic
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elf @ of three to four months

<

nutritional value.



2.2 Breakfast Cereal/Ready to eat Cereals

Fast (1987) defined breakfast cereals as ‘processed grains for human consump

The major grains employed in the production of breakfast cereal are bar@m,

wheat, rice and oats. Breakfast cereal products can be divided into: (IA-to-eat

breakfast cereals; (2) hot breakfast cereals; and (3) alternative breakggt products

i Neal bars, and
4\‘16?/40@&
AN Lompe! nfs\\zg'h

other ingredients; they require extensive processi are usually rtifll ﬂ\with

’
—_ : : N
vitamins and minerals, and are particularly package protegt Yhglr tex I?,'ﬂavour,

and nutrition during storage as well as to @r couten®in s

aesthetically appeal to and attract the conicner. :\?

(]
Ready-to-eat breakfast (RTE-BC) ¢ and their pipdict
the human nutrition and physiolo3 vanfage hun
e
are regarded as an inexpensi mpetitgre s r@%nutrients (Gretchmen, 1995).

The overall breakfast ce@arket‘gre by 3. nnually over the period 2006—

N
2010 to reach a valuecw 28 byllio i}lZO(éﬂﬁd ready-to-eat cereals dominate the

market with 87%% market gh (Rafamonitor, 2011). The breakfast cereal
7

industry has erfigrg®&#as an impoOrtant nent of the food industry.

based primarily on cereal grains, such as waffles, toasted past

other muffins, frozen products, and bagels (Caldwell et a

cereals are frequently made from mixtures of one or seyeral

1 a4 way as to

e o

57

y a vital function in

%

(Paul et al., 2010). RTE

%

e,

.

Rcady-to-e\eals are manufactured from mixtures of grain components with other

b they require extensive processing and are usually fortified with vitamins
and minerals. They are specifically packaged to protect their flavour, texture, and
nutrition during storage as well as to show their contents in such a way as to visually

appeal to and entice the consumer.
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The new inclination for eating of healthy, novel and convenience food, which has
occurred lately, has led the market of cereal-bars to a steady growth. Cereal bars are
considered healthy type of food, because they are rich in fiber but are IOW\Y~
(Bower & Whitten, 2000). Commercially available cereal bars have_rgw ¥een
produced, and they mostly have the same nutrient composition as tradithreakfast

cereals. They are nutritious; contain lots of minerals, vitamins, an fat. Recent

1¥nti(]xidants that

1. (2 OWd that
Y-

L ]
granolas are produced from processed cereal grains@m be fagg alek(w th
various ingredients that include dehydrated/crystalll?#uits.Q es, d{gz;nuts,

Y'
edie must be

appropriately mixed to guarantee a joint enhN en{e of ﬂ@r, texture and

physical characteristics, more importan %pcﬂx\%a cedJ&vater activity and
[’}
the physicochemical properties. \ ﬁ
| &

Bower & Whitten (2000) st@edath®t the lnso Asp@s of cereal bars are more
QAR

important to consumer ex %e a1 of lisag. Chocolate, chewy and nutty
vels@ illing texture, crunchy, sweetness

bars are the mostly pl‘(ﬂ ue f :
oo
chewy and flavor. Ddgstl

chilgrenshaye pr@ence for chocolate cereal bars but they

are not as whol eps plalﬁ aroarsﬁ:itas & Moretti, 2006).
A G’

2.3 Nutrit Value of Cereal Bars

findings state that cereal bars provide additional fibre, protei

aid in recovery (Sharifah & Norazizah, 2001). Esteller

nuts, whole cereals, sugar, candies, and glr ] T?)?

contain high contents of both soluble and insoluble fibre and resistant

starch. It is a source of carbohydrates, proteins, vitamins (mainly B complex), iron and
omega 3 and linoleic acid (polyunsaturated fats) and low saturated fats. However,

nutritional values of cereal bars depend on the ingredient combinations (Silvino,
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2011). Cereals’ consumption plays an important function; inhibit protracted illnesses
such as diabetes, colorectal cancer, coronary heart disease (CHD). Cerealg_are
considered as prime functional ingredients in the food industries that deal gl.
food (Charles & Louise, 2005; Mcketvith, 2004). Paul et al. (2010) g bthar
Ready-to-eat (RTE) breakfast cereals and their products, a group wlw&real bar
belongs, perform a significant function in human nutrition w1th an act role and

functional values to the consumers. They are regarded as tRiwgc 1om'cally viable

basis of nourishments (Gretchmen, 1995). Catherine & JoMagon cr1 ed
L

granolas as one of the RTE convenient products pating lagergpPa .3 ’the

consumer market which not only satisfy the hung3 trat \Xq.uality

source of nourishment and a suitable meal supp%w Q‘ (Qé

&

C-J

Torres et al. (2011) developed a fe\@luat of gran olA 1th exotic fruits such

as jenipapo and jack fruit seedsv rf! b wa mu]ated using dry raw

2.4 Physicochemical Properties of Cere Bars ?

>

I
materials (bran of oat and ri d ag W Q}zredlents (glucose syrup and

honey). They evaluate d&Xal b‘rs fo text prox1mate, mineral composition

and sensor charact istiSy anfl sh lts wed that exotic fruits, accurately
g 3"’

prepared can be to el bor)e il 1eal bars that displayed characteristics

he )

functional aqpﬂ rional, and caloax)g, reduction when compared to commercial

cereal bal 1 s. Their results showed that cereal bars formulated with five percent
Jelb fifteen percent of jack fruit seeds; have low protein content (0.05%) for
all thé The carbohydrate content was also reported to be low.

Lima (2004) observed that cereal bars has a moisture of 7.40%. 9.73% of protein, ash

(1.63%), fats (9.70%) and 5.84% of fibre. Freitas & Moretti (2006) found out that




cereal bars formulated with textured soy protein and toasted wheat germ has 15.31%
protein, lipid (5.64%), ash (2.20%), 5.17% of fibre, 10.71% moisture and

carbohydrate (6.97%). Gutkoski et al. (2007) reported that cereal bars made f{iat

had protein content of 9.79%, lipids of 5.17%, fibre (10.69%), and c @rate

Yv

Carlvaho et al. (2011) worked on the formulation and sensory acMce of cereal
bars made with of almonds of chicha, sapucaia and gur

guéia ;d pl'neapple peel
and reported these fruits can be effectively used in the produCgn of] ew.which

Ay
is accepted by consumers. They reported a higher sco s®nsory ficc nle"iaour

(5.30 to 6.60), flavour (5.1 to 6.4), overall impressiwo tbnbi nd t%&ye' (4.10

to 5.30) in functional cereal bar with high ve' Nand plotca
deviated from the one reported by Freitas mm g{ Se].i@ acceptance for

sapucaia bar. ) o % &

\
A )
Freitas & Moretti (2006) also ev& three ulati&"ﬁ’ of banana flavoured-
N
functional cereal bars in Whic thg obtain‘d loyery s@for sensory properties like
an

ressi@‘xj’however, higher scores were

-

appearance, colour, textu
e@ bars made by Brito et al. (2004)

obtained for taste and@r I; n (J

!
¢
reported that scor % the fappe ke cxjn? colour were not highly rated. The

(58.88%).

contems, This result

D
)

s
L

oV

(]

e
.

N
consumers’ ov% pres Its w& not different from results of Carlvaho et

al. (2011). 3o et al. (2009) als@oned that moisture content and firmness could

be usc@ indicator of shelf-life. They affirmed that there was a relative high
I

Aty rrelation between moisture content and firmness.

Santos et al. (2011) in their research evaluated the proximate contents and the

acceptance of homemade bars by using both light and traditional bars as reference.
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Their results showed that formulated bar had protein content (2.73- 4.80 g/100g)

whose values were close to products already found in the market. The fibre contents
however, were higher, 24.40%. Their formulations of 30% and 40% of seed m&;d

the highest acceptance because of their good taste and higher acceptance scﬁ‘es.

Sun-Waterhouse et al. (2010) attempted to develop snack bars with higlqietary fibre

(DF) and polyphenol contents. The snack bar base was formul m nutritional

assessment of snack bar based on the total DF, phenolic, prote uronlic acid (UA)

rdress, a hen%j,c
| &

composition. Their results showed that snack bars added apple@FFs' oA\ the

4

v
Arecd Wit apez'DF anidl

1al Q)e , offering a

good source of DF and a good source of DF and¥p ly ]&O
: IS
ﬂ

and moisture contents, water activity, Hunter L*a*b* cqlour,

highest amount of total DF and concluded that snack?rs en

Sensory properties determine the

sensory analysis, physical property 3 prcruct be great value. Water activity,
moisture content and tcxture%ninatio‘a %j;il@stablish the amount of new
ingredients added whic@ot cllal
target value paramet%Nbil tip
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Water activity% one gt th zost sential properties and majorly used in food
systems. It gxpiains the extent to @'{h the water is available in the food for the

participatl\?l biochemical reactions and growth of microbes, including chemical

detendMgive reactions (Labuza, 1970). Water activity is generally measured to know

~—

if the product has reached the critical zone where spoilage reactions may or may not

happen (Mathlouthi, 2001).



Water activity can influence the stability, safety and the texture of the cereal bars.
Doherty and Ward (1997) related that cereal bars are usually developed to have less
water activity that should be less than 0.65; some have very low water activity,ﬁxw.
as 0.30. They stated further that the water activity can be reduced by remo wter
from the formulation and/or addition of low molecular weight solutesgAccording to

the authors, protein bars have typical moisture content in the range OW %.

Torreggianni (1995) reported that diced fruits are usually use S ntia'l ingredients

or as extra materials in many composite formulated foods. autfor further
| ]

Y-
ch sygte ixlo \to

4

that water activity of the ingredients must be manag |
avoid moisture migration. Maltini et al. (2003) stewﬂlat ter vity $sy8aid to

/

likely have more importance to the quality altwhy oﬁfo han fﬁotal water

content in such food product because ay 1s mlmnﬂfo? pro@ration spoilage
b

microbes; a well-connected link exist Ewan geﬁ
m

a Yemical, enzymatic
"]

and physical reactions in foods. M\ : (%lgrat' in multidomain foods
such as cereal bars, obey ay, nisture anten he ad®isture content indicates the

/?

tr
o : $
amount of water contained Kac air car xpressed as the percentage of

dry weight. It can als&&ed t asgifre fre@s and stability of the cereal bar

0) N '_l (J(_)(J
2.5 Texturxﬁ&: o CUbar

%,

(Silvino, 2011).

Texture 1 xltial for consumer acceptance in the ready-to-eat cereal products (e.g.

cered Textural instruments are effective tools in product development phases.
Textu® tests evaluate either comprehensive or tensile forces. Textural Profile

Analysis is commonly used in which samples are compressed by a round plate, until a

certain percentage of their original thickness will be obtained (Kim et al., 2009).
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Texture is being explored, it is not only known as the absence of flaws, but also as a
positive quality feature signifying freshness of produce, brilliance of food preparation
and contributing to the pleasure of eating (Szczesniak, 2002). She further de{?ﬂ~
texture as “the sensory and functional manifestation of the structural, mec %and
surface properties of food detected through the sense of vision, hearigg, touch and
kinesthetics”.  Lawless and Heyman (1998) defined food texuyye “all the

rheological and structural (geometric and surface) attributes o lerCt perceptible

by means of mechanical, tactile and where appropriate, vis audlt tors™.
' Y'

Texture in RTE cereals is essential for the accept@produ t c‘xs_& Is.

Textural characteristics of foods are identified by me jrd] indsators of

963' czesniak &

&

nsi as the major

quality that influence product acceptability (Sz%w( &
Kahn, 1972). Crispness is among the majmatogktii

property of texture of breakfast cereal ( ezﬁ

@998 Sauvageot &

Blond, 1991). Compression tests used ess A‘ﬁfpness in ready-to-eat
breakfast cereals (Nixon & P 5). Ha,dnef of @15 another factor (Ferriola
& Stone, 1998) while Boue\(2 ) R ‘.e 1at‘;é£ceptlonally important sensory

acceptability factor of g @me } xt
!

Q.

Szczesniak (199 10{.31&,mhcant quality affecting consumer

M&g OIW 001) opined that crunchiness measurement

acceptability 1gt spness.
4 X
is mou. th ating the cereal. Wvicent et al. (2002) stated that crisp product that

ce the anticipated sound upon biting is considered to be stale and of

7y

ity or processed wrongly. The authors stated further that it is important for
technologists and scientists to understand the sensory perception of textural attributes

like crispness in order to ensure that products are of best textural properties and



display qualities of satisfaction to consumers. It should be possible to predict the

perceived texture of a food from the interaction between its mechanical properties and

the processing conditions within the mouth based on knowledge of |&dgt

mechanical properties (Vincent et al., 2002). 3 )
2.6 Packaging of Cereal Bars q

Packaging materials offers ways to preserve, protect, me chzwgl, market and

distribute foods. They play an essential function in ho gl 'Od%h the

. P - .. ®
consumers in a safe and wholesome way without promisghg dfa ity. (:)BE

interactions between food and contact with the packapg maerfals ontrkute to
Y

Q\T

changes that take place over time in food produc% en

Packaging acts as an important phase oftheN;, protectir

: : v S
information provider to consumer ng di on ﬁsm cereal bar may be
exposed to numerous enviror entq condit#ns 0 i(@ere is a gradient between
water activity inside and outsidedfie % nfz’aé,nl, it can lead to migration of

water molecules via the age thagcangdfad to\és;t;psurge of internal water activity,
| | (O o
hence resulting to up% f nfoidtu ﬁltelﬁ')nd subsequently loss in the quality of

O

the cereal bar (‘%kct al;_ 134. é\\\
Y—

he )

>4
Physical a rical changes redﬁ&g the shelf-life of cereal bars. Composition of
cere %d environmental conditions affect its rate of deteriorative reactions
( cdo®t al., 2009). It has been established that numerical determination of quality

deterioration of cereal bars is essential for the estimation of its shelf-life and

packaging (Galic et al., 2011; Macedo et al., 2011). Transfer of moisture in the
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packaged food depends on the water activity of the food, temperature of the

environment, humidity conditions of storage and the permeability of the package to

water vapour. Hence, determination of shelf-life is related to the penn%?

properties of the packaging materials; this highlights the importance of S%mg

design (Macedo et al., 2013). .
Cereal products (e.g. cereal bars) are mostly packaged in pagemolyethylene

packaging (Galic et al., 2009). Macedo et al., (2013) repo hallge in water
activity (ay) internal and external of the package as a resu m f water

molecules via the package which led to a rise in @w te ct'v@at

ultimately increased the moisture content which 1e@nv s it quaY' of the

granola bar. %V Q‘ 5

Macedo et al., (2013) applied the Qualx b De%ng a %ch for packaging
and shelf-life determination of Grano%etenﬂmm @vapour transmission

rate (WVTR) of packaging filmsgthe l d an CdlCth the shelf-life of

<

packed Granola using BOPP% degrad@ble 1}11(5@ NM,NK and N913. It was

reported that the Granc@lf-lif} haccel hd conditions varied between 2

and 13 days; this dep orl the p
¢

(20°C and 75% RgMNsheA-lifefbt ?a @33, 90, 269, and 271 days for NM, NK,
N913 and BO ages,ﬁl at &der$

2ol Shelfexf Cereal bars

3 ) defined shelf-life as the time during which a food product remain safe,
abide by label declaration of nutritional data and retain desired sensory, chemical,

physical and microbiological characteristics when stored under the recommended



conditions. Hence, to evaluate shelf-life objective indexes associated with nutrition,
physicochemical or microbiological properties of food have to be explicitly assessed

(Wansink & Wright, 2006; Cardello, 1995). Shelf-life is a function of environfggt

“

&

Ry

factors, time, and susceptibility of the food product to quality change (

Szybist, 2001). Chemical, biological and physical changes that occur t out the

4

ight affect

Lawless & Heymann (2010) stated that in numeorous products¥ltergtions @18@4

food chain always result in product loss of quality and these chan

4

nutritional, microbiological or sensory quality eventually. z

A
factors arise maily before any hazard to consumers' | is reachgd. ugll (-fa 0)

4 iy
fferenv\.fn their

claimed that the shelf-life of several food products 1§reduc

sensory qualities. Chaiyasit et al. (2007) re@:er

oxidative deterioration because of the @al ut

areé&) eptible to

fats and significant

A

amount of polyunsaturated fatty acids. Thaafn tgyn redufes thﬁ;tability of the bars
'} Q-
upon storage. The rancidity of faN oxidge 1ay\ to the formation of
poisonous products, colour @ anes I e uie@ruction of vitamins and
S &
al v

P4
essential fatty acids that ]e&&loss oi M

Moisture content has cmete ted asWic bssgiNidl quality parameter and the relative

7y

>

ul enfvirogmgnta tor (Macedo et al., 2009). Cereal bar’s

b

physicoChemicyl

humidity is a ver

=]

shelf-life is red§ge Ranges. The rate of deteriorative reactions is

&

determine Nhe bar’s composition\and environmental factors. Galic et al., (2011)
and Nggc¥g et al., (2011) indicated that computable evaluation of deterioration in
qu&:creal bar is crucial for assessing the shelf-life and packaging. There are
several methods to prevent deterioration during the study of shelf-life; control of

temperature and water activity, effective packaging is also inclusive (Kong & Singh,



2011). Food packaging performs a crucial role in defining the shelf life of foods

because they function as a barrier for oxygen and loss/gain of moisture in food

¥
0

It is stated in the Holy Qur’an that fruits like figs, fenugreek, qui%zter melon,

products (Khan et al., 2008; Sharma et al., 1990).

2.8 Fruits Cited in the Holy Quran and Hadith: Nutritional Benefits

date, olive, coriander and pomegranates are gifts of Allah. F eslw fruits are the
natural food of man. These fruits possess abundant amo ‘

f Mecegsdry nytrients.
The fruits contain fibre, proteins, vitamins, minerals, enzggnes and cgrbol at&s We

N
)
fruits digest easily and exert a laxative effect on the stive ya b ause@“their
\T]\a o
MNalwayadjoy good

nat foods can be

fibre contents. Those that are consuming and liin% frui

health. Furthermore, the illness caused by @mptio
effectively treated by fruits. Fresh and dr@ts areEv 00 'éda good medicine
é @ c}

—_—

for certain aillments (Anon, 2013a).

¥ i <$
Fruits, eaten raw or consume as?ﬁ jui%, h n @@ing and balancing of the
(

body’s moisture level. The little agfoun o sogi nr‘légxits serves as an excellent way

for those who prefer to@e !iiet void Qfsa
dates, raisins and a%& re fablin g soﬁ)cs of iron and calcium, which make
excellent comp%%le foyiblfyn of es and good blood maintenance. Human

beings have uss plants as medicine @gg.time immemorial. Fruits were classified as a

wiPertant medicine; they serve as medicinal plants which started in the

It. Dry fruits (Appendix I) like

source o

previ ses of human civilization (Malik, 2001).

The Holy Quran describes the significance of plants used for different ailments in

different chapters of the Holy Quran. Almighty Allah in the Holy Quran says: And the



earth He has put down (laid) for the creatures. Therein are fruits, date palms producing

sheathed fruit-stalks (enclosing dates). And also corn, with (its) leaves and stalks for

fodder and sweet-scented plants. Then which of the blessings of your lord \Kgu

both (jinn and men) deny? (Al - Quran. Al- Rahman 55:10-13). )

2.9 Nutrients in Sunnah Fruits Q

2.9.1 Dates (Phoenix dactylifera L.) Y'

Phoenix dactylifera L. also known as the date palm (Figur ), is an
important plant in the dry regions of North Africa an uthwegt lD@bn,
1982; Zaid, 1999; Al Farsi & Lee, 2008). It is amo hu a{ tentsqyttivated

Y'

plant that has been used as food for 60 cent Mmer 199 Dat ruits are an

important source of nutrition, particularly 1 wastelan

thrive because of the severe conditions e FUItS%I ab

and are an essential part of Arabt . Dat of 1 ous importance to all
\

Muslims all over the world nentiorged ingnan U%pters and verses in the the

Holy Quran. Dates are habltually ten H:: ust ﬁwvant to break the day long fast

%urce of cheap food

during the Ramadan pe Dows hib & Marshall, 2003; Al Farsi &

S
Lee, 2008). The date@u’x z’agf_v 7 4 L()j@a high-energy fruit and a very popular
food commodit Ar?beym, thaﬂsff\ey were called the “Fruit of Life” (Anon,
' X
2013b). A N
$

Sulign l (2012) suggested that date fruits could still be used as foods for

1ind¥ generations because of its incredible economic, nutritional and health

further that date proffers useful prospects against hunger and diseases. Al-Shahib &



Marshall (2003) stated that dates contain carbohydrates (total sugars 44% - 88%),
proteins (2.3% - 5.6%), fats (0.2% - 0.4%), fibres (6.4% - 11.5%), minerals and
vitamins, (Table 1). According to Al-Showiman (1998), it is very interestingﬂ g
that date fruits contain high compositions of protein (2.3% - 5.6%), when c&gpagsd to
other fruits; apples (0.30%), oranges (0.70%), bananas (1.00%) and gvl.oo%).
Al Farsi et al. (2005) reported that 23 different amino acids wMund in date
proteins; many of these amino acids were not found in other wui‘s, (Table 1).

Date fruit contain a high concentration of proline, aspd cid, planipe gfhconine

L ]
valine, iso-leucine, and leucine. The fruit also contain@able aghoun t,es—@'nal
em

amino acids which translates to high nutritional valuw % 12)\3~

"
SIS



Table 1: Composition of the various essential nutrients in dates

Composition Lowest reported Highest reported
Moisture (g/100g) T 50.4 ?
Fat (g/100g) 0.1 1.4 \
Ash (2/100g) 1.0 1.9 (0
Protein (g/100g) 1.1 2.6

Amino acids (mg/100g)

Alanine 30 13x

Arginine 34 w

Aspartic acid 59 Yso9

Cysteine 13 67

Glutamic acid 100 J

Glycine 42 M ‘X

Histidine 0.1 46 A
Isoleucine 4 é ' ,i')
Leucine 4 2

4 \,Y'

Lysine
Methionine 4

Phenylalanine 23 %V Q‘
Proline \
Serine 29

28
Threonine \T &k 95
Tryptophan () ' $ 92
Tyrosine \ 15 & 156

AJ: a\

Carbohydrates (2/100g) Y- 5246 e\ 88.6
Fructose 136 ( 0 36.8
Glucose 's & 41.4

Sucrose . 339
Fibre (2/100g) Q Q Q‘l%'

Soluble \ f.4 (} 1.3
Insoluble % l 4 v 8}5’) 7.4

Total A (&7 10.9
Source: Al Faggi e (2008 Y:

&

Al Farsi 8& 2008) reported that e world production of dates has increased from
aboyt 4% Ilion tons in 1994 to 6.9 million tons in 2004 and expectations are that
tl@vation will continue to increase. Dates contain more than 80% of
monosugars (Myhara et al., 1999), a variety of B-complex vitamins B, Ba, B

(Nicotinic acid) and vitamin A (Retinol), dietary fibre, minerals and excellent source



of iron (Table 2); they contain 0.90mg/100g of fruits (Fleming et al., 1998; Al- Hooti
et al.,, 1997; Jwanny et al., 1996). Dates contain 70% carbohydrates, most of which is
in the form of sugars which make the fruits are a high source of energy @
estimated that 100 g of the flesh can provide 314 kcal of energy (Al % Lee,
2008). Al-Showiman (1998) reported that carbohydrates in dates a ly in the
form glucose and fructose, which are absorbed easily by the hum y. Drying of
date decreases the water activity and this increases the s Wentration. This
makes the shelf life of dry dates are high and are avail or e teWriods of
time (Al-Shahib & Marshall, 2003). Date fruits are a sed ag a s e?el_ﬁr.)qgl-

Shahib & Marshall, 2003). The pits of date poss IIK (5. @TOO g),
phenolics (3942 mg/100 g), and antioxidants@ ) 1ber@.o/100 2),
(80,400 umol/100 g), fat (9.0 g/100 g) (A Lee, 20
LA
improving the nourishments of inco w foM\ b %Lbrahim 2009). Al-
(]
e

Shahib & Marshall (2003) furthe\ d tl fati¢$ms excellent myristic

acid, palmitic acid, olic acid, ole iste c;md%t to mention a few. Dates
contain phenolics which p@ r ng )‘ dgiye properties, (Table 3). The
antioxidative plOpeI‘tIL cVChit @dam to DNA, lipids, proteins, and cell
membranes, Wthh f!)le preventm,g, chronic diseases such as
cancer and ca ar? as ln 02001) Fung and Hu (2003) reported that

dates have co& ibited to greater lox&y and a lower risk of coronary artery disease

among E'g le around the world.
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Table 2: Composition of the various essential minerals and vitamins in dates

Minerals (mg/100g) Lowest reported Highest reported

Mg 31.0 150 \i

Na 1.00
Ca 5.00
P 35.0
K 345.0
Mn 0.01

Fe 0.10
Zn 0.02

Cu 0.01

Se 0.24

Vitamins (ng/100g)

A (Retinol ) 3.0(V:
B, (Thiamin) m

B, (Riboflavin) 03
B; (Niacin) em
Be(Pyridoxal) \ 1 SAJ
By (Folate) q

C (Ascorbic acid) : ’ P
_—

Source: Al Farsi & Lee m ' L™ .e.v
&
c\ § "l (_)(J
Date flesh conta@ dangl anTyu oKQatbohydrates (73.5%) together with ash
'%A), li[‘)'idg iO&%)p‘n{;mins, and fifteen mineral elements (Al-

(1.5%), protean

A‘ S
Shahib &%rs 11, 2003). The po‘wxaccharides from date fruit have been used as a
fungg 1stituent and provide bioactive compounds in the formulation of drugs
(Pl ctil., 2000). Dried fruits and dates possess superior polyphenol composition
with exceptional nutritive values that enhance plasma lipoprotein and provide

oxidation protection (Vinson et al., 2005). These have also been recognised as having



antioxidant and antimutagenic properties and assist in restraining cardiovascular

diseases (Vayalil, 2002).

Dates provide natural sugars; possess dietary fibre in a tremendous em

particularly, when mixed with legumes/pulses and cereals; they are al erior to
other confectioneries, (Table 1), (Puri et al., 2000; Anonymous, 2002; Xd-Farsi et al.,

2005). Absorption of high moisture content of fresh dates by ce Ngume flours,

thus providing suitable matrix to cereal bar and thereby, ce Jts storabilit
p Y, y

(Ahmed & Robinson, 1999; Barreveld, 1993). In addition, ntgtiv val\uesdger%al_s,

N
nuts, dates, and legumes might balance each otha@ratant Utk nll, 3{81 as

’ i iy
minerals and vitamins possess good bioavailabilitmat rH'hQ S as c@bared to
established processed foods. (V (Qs

me at  high fruit

@ diseases: cancers,

7 Q-

ith osisﬁd inflammation (Dillard
N

& German, 2000; Fuhrmangtt aiz 1995; Bose pt@el999; Prior & Cao, 2000;
. ’ s
Wargovich, 2000). ,Q @

Several biochemical researches have con telw

consumption is linked to a reduced r Qm“n rous
.

Parkinson, Alzheimer, CHD, CVD,



Table 3: Composition of the various essential phytochemicals in dates

Phytochemicals Lowest reported Highest reporte

a-carotenoids (ng/100g) 3.0 3.0

Zeaxanthin (pg/100g) 33.0

B-carotenoids (pg/100g) 2.5 IA
3%
0

B-Zeaxanthin 9.0

h

Lutein (png/100g) 28.0 w
Neoxanthin (ug/100g) 184 g e

|5

Phenolics (mg/100g) 3.91 2 1 Y.
Y

Anthocyanins (mg/100g) 0.2 z \ 5

Source: Al Farsi & Lee (2008). \ 6
A

O S
Date has potential to provide an opt%xturgof p chQQcRals including dietary

&/

fibre, phenolics and natural an%ﬂs. cs Are u &as functional foods and
c s

ingredients in pharmaceutic euticil d ltlébmes (Al- Farsi et al., 2007);
'4 ‘&
they can be considered&N exc'llhourceé#ood ingredients. They possess
w

remarkable technolo vN

High relative pr iorfof ofeic Jei

Actionah t sdrv®s as a vital source of dietary fibre.
s gf)& y

in ng fruits can protect against UV light that

. 4
e in humbh de (mees et al., 2004). American Cancer Society
>4

of at least 20-35¢g gietary fibre per day supplied through dates. It is

cause cellula
advocatcs%~
repQit eating one date daily will assist to maintain healthy eyes for a lifetime.
A@nedicine survey also showed that dates are useful in reducing pain and heart

rate of baby (Haouari et al., 1995).



Aisha (R.A.) used to prescribe dates for those suffering with giddiness. It is now well
known that low blood sugar and low blood pressure are among the causes of
giddiness. Dates are able to do this because it contains abundant simpl&&
(fructose and dextrose). Date is mentioned and honoured in the Holy % and
recommended by Prophet Muhammad (SAW). Prophet Muhamm W) said
“Dates are able to strengthen stomach, liver, memory, to grow evelopment,

cure illness and as food and drink that sated.” (Ibnu Qayyim i

“And shake toward you the trunk of the palm tree; it will

dates.” (Al- Quran. Surah Maryam 19: 25). é

Almighty Allah mentioned dates and date palnw Q Q' sever. rses, thus

I\@m to the date

showing their importance. The Prophet ( %k ned

palm saying, "Among trees, there 1s 1k 1}(*(5 leaves do not
fall"(Hadith). % Qc?

\ X
Dates (tamar) are a tradmon 0 ular ood @n\ g the daily Ramadan fast.
Eating dates after fasting helps $anr levels, and is an excellent
source of dietary ﬁbe tas ur esmn 1d complex sugars. The Prophet

(SAW) says: ? (:')b

"One who sta e no;m{a fa'a\?v. th the date of Ajwa, poison and magic will

not affectydil at day till the n?}&? Another narrator mentioned seven dates of
Ajwa. 'éri (5768)
A]laqwssenger said: A family which has dates will not be hungry (Muslim,

Narrated Aisha, R.A).



The ajwah dates come from Paradise, and they are a remedy for poison (Narrated:

Abu Huraira, Transmitted: Tirmidhi, a Hassan tradition).
2.9.2 Figs (Ficus carica) (0\

Fig is described as “nature’s most nearly perfect fruit” (CFAB, 2012)! itation of
fig in the first verse of Surat at-Tin (Al-Quran. Surah Tin 95:1) shoNe importance
of the fruit. Figs (Figure d, APPENDIX I), have higher fib m 'han all other
fruits. Figs contain both omega-3 and omega-6 and ph rol. ig\éqdcontain

ey
higher mineral contents than any other fruits (Qazi, 2 Driedffi re' e@ent
source of minerals like calcium, copper, potassiu?ngan% : seleq‘){;n and

zing, appreciable amount of B-complex groupc nins'quc niaLé\pyridoxine,
folates, and pantothenic acid (Umapathi, 201x

\ .k
NS
According to Shaikh (2005), fig is a me r offit] err hily. It is one of the

e it @
sweetest fruits when fully ripe. MaMOO )%jdthégs contain high amounts
of amino acids: leucine, lysiffe i;e and grginfnel I@o contains minerals such as
P 4
y pesdamed at University of Scranton,

magnesium, sodium mmhorur \9&1

USA, revealed that &d 'S lhigl‘ﬁ?jé'c'ontent of phenol, which rich in
® 2 (,)

vel

antioxidants, thathcamit T @henol in figs is much higher than the

levels in othe %and vgg & (WRdon, 1999). According to CFAB (2012), the
AJ o

antioxidax\ its and vegetable%%rotect certain diseases. Antioxidants neutralize

harmfi nces (free radicals) that come up as a result of chemical reactions in the

h n bfdy. Antioxidants prevent destruction of cells in the body (Vinson, 1999).

Figs are a rich source of minerals, vitamins and dietary fibre; they are free of fat and

cholesterol; contain a high number of amino acids (Veberic et al., 2008; Solomon et



al., 2006), (Table 4). The laxative effect of Ficus carica was also reported by Lee et
al. (2012). The benefits of figs indicate the compassion of Allah towards human

beings. The special blessings of figs can be seen in the way fig is mention Nze
PJ

Quran (Al-Quran. Al- Tin 95:1), (I swear) by the fig and the oliv phet
Muhammad (PBUH) also said “If I had to mention a fruit that ed from

Paradise I would say it is the fig, because the fruits of Paradise do Nve pits... eat

from these fruits for they prevent hemorrhoids and piles and ;I”('iib Nab Awi,
Hadith 467, page 486). \d
®

A
| R | S
Table 4: Nutrients Found in Dried Figs 2

2" N
Proximate Unit alue @Oﬂg

Water \ 05
Energy al \T &k 249
Protein ) N 3.30
0 4 Q‘?

Total lipid, fat \ g AQ, 0.93
Carbohydrate g , e\ 63.87
Fibre, total dietary (,)z g ?’l ) 9.80
Total sugar \ \..r\ éj’ 47.92
Minerals & Q
Calcium \ o

Iron Q_) l u&J 2.03

<</ ’ b') o)

Magnesium

Phosphorus ‘\(}? mg 67

Potassiut \ mg 680

Sodigu mg 10
Zé mg 0.55

Source: California Fig Advisory Board. Report, 1998.



2.9.3 Raisins (Vitis vinifera)

The word. “raisin™ means dry grape. Grapes are normally preserved in form of ra?.
Raisins (Figure e, APPENDIX 1) are dense sources of energy, vitaminsCu S
thiamin, pyridoxine, ribotlavin, and pantothenic acid, minerals like c&n iron,

manganese, magnesium copper, fluoride, and zinc, and anti-oxidant§¢(Umapathi,

2010). Raisins contain a lot of phenolic compounds that hav? de range of

biochemical and pharmacological influences. These noligs  include

anticarcinogenic, antiantherogenic, anti-inflammatory, aptimi

bial an Qxidant

S \,Y'

l. @%atrol, a
4 béd cholesterol

Khioderate glycemic

\
1glzo@snack foods and can

activities (Karakaya et al., 2004).

Raisins also contain phytochemical compoux%izd
polyphenol anti-oxidant, has anti—inﬂal@ anti-C

lowering activities. Raisins, despite tastifiggweet, i ?w

Ly

ce otl

index (GI) of 50-64. Raisins can be epla
also serve as pre-exercise snacks%for ravindytor adoption of a low-Gl
diet should consider raisins a% esom} rui ?v& o be used as a snack or with
a meal (Stacey, 2011). Nz \cr statdd that raisins offer both a sweet,
N4
snack-like flavour a \ses g, | "l. }%0 ns specifically offer themselves to
snacking, becaus ¢ swdet, 1 bl do not escalate the risk of dental caries
s

(LaMonte et %4). Adoftin a\l'RA'/—GI diet offers all essential nutrients and

reduces t Ms of chronic diseaschike type II diabetes and cardiovascular disease

—

]
C—
N’




Table 5: Selected Essential Nutrients in Seedless Raisins \z

Nutrient Units Values per sersng DO g

Proximates

Water g WT
Energy Kcal Y-ZQ‘)
Carbohydrate

4

Sugars (total) g é 59. ' @
Protein g 4 .07 \,‘T
o AN

Total lipid (fat) g V °‘ O@‘
Fibre, total dietary N’ O(§>.7

A
Minerals % A\T C;\\

L)
Calcium ng ! Q% 50
\E Aj Q

Iron Y. m : § 1.88
Magnesium ) \ﬁ “éy 32
Potassium &\ Qg 4/% 749

hosphorus \ 4 !v O
Phosphorus (,) l ,18) 101

Sodium Q— 2 b') @ 11
Zinc A% :\C}Iang 0.22

Source: (2015a) Nutrient Database for Standard Reference, Release 27.

1 (SPVT) refers to the grape as a fruit for the pious — it used properly. It is said in
verses 31 and 32 of Surah Naba: “Indeed a triumph awaits the God wary (in Paradise),

gardens and grape yards.” Imam Ali (PBUH) refers to the grape and says: The grape is



both a fruit and a food; it is sweet and delicious. Imam Ali (PBUH) not only refers to
grape as a useful fruit, he also introduces it as a wholesome food. Grape is effective in

removmg SOITow, stress and depressxon

strong (Tib Nab Awi, Hadith 809, Bab Zebib).

\: \/Y.
59,4 Saffvon (Crocus Sativis) \} g

Saffron is regarded as the world’s most ;we spice here varieties of

A

=
r

chemical components present in the of t ﬁ'{ These chemical
(]
"]
components include carbohydrates m A v1t ns such as riboflavin
and thiamine, color plgmelt as cfocin alt@nm carotene, lycopene,
Zeaxanthin and aromatic terpem ‘.c ‘{ fional” and flavoring substances
such as picrocrocin (M nad, 0) me @mal properties of saffron are: it
aids digestion, strex tl $to CJ n 1s anti-tympanites, treats insomnia,
strenghens me owe NCEEascs entratlon reacts against spasm, fights

4 v-

depression, ghe Alzhelmer s and R%'Kmson s diseases, controls blood pressure
disorders, s high cholesterol levels, alleviates iron deficiency (anaemia) in girls,

reduces ces of such heart diseases; arteriosclerosis (Habibi & Bagheri, 1989).

Saffron assists in improving heart conditions due to the presence of thiamine,

riboflavin and mineral components. It aids in curing of respiratory disorders such as



L)

asthma, cough and influenza. It helps in blood circulation in the retina, cures the

inflammation of the liver and urogenital infections (Baker & Negbi, 1983).

Rasulallah (SAW) used to recommend olives and saffron in cases of pleurisygTi b

Awi, Hadith 463). ‘k

Ali Abi Talib (RA) once said “Those who take Za faran and togethagvit@¥2 spoons of

honey everyday will be admired for their memory until the, awhg accused as

witch.” (Tibbul Imama Ali: 381). \d
X

2.9.5 Black cumin (Nigella Sativa. L) é | _{:)‘
b 4

Black cumin is among the most respected therafeuti \edg 11sto iéa;/. It is

mentioned in the hadith but was not carefu@t gate

The acceptance and recognition of bla}é cunin }s\e

out Qrty years ago.

erpelsh improved by the

S
conceptual belief in the herb as a cu ver@l diseades. I@cupies extraordinary
place for its wide range of medihval Ajeeg black cumin possesses
complex chemical compositi 1z seed IIS n reltl@a hundred various chemical
’ &
constituents; these illCll@ so@\al thé@éential fatty acids (Ramadan &
Moersel, 2002a). Blac%ﬂ 1 see a'bia)guﬁqant, they are mostly used whole in
¢
052 s
cooking curries, }@ nd yn nea@eeses. The seeds have very little aroma,

8, b@ cumin seeds aid digestion and relieve

however, are¢ 1hative, t

ﬂatulencc% e peristalsis and a&%ination. Black cumin tastes bitter and peppery

witl %ly texture (Al-Gaby, 1998). Its seeds are utilized for edible and
tl@c purposes.

Black cumin also known as Habbatus sauda is also used as a condiment in bakery, as

food flavor in bakery products and cheese (Aboutabl et al., 1986; Merfort et al., 1997).



Nigella sativa has a vital function in human nutrition and health. It has been stated that

it has antitumor activity (Worthen et al., 1998), antioxidant property (Houghton et al.,

1995), antibacterial activity and a stimulatory influence on the immune system %EE,

2000; Salem & Hossain, 2000). Furthermore, black cumin seeds are a c';alent

source of many essential nutrients that are found to have a very posv‘esult on

human health. The seeds contain a good substitute source of es fatty acids

z ntlof important
m fol WFL\H &
®

(
Dameh, 1998). é bj ' -§-
i intest

(Cheikh-Rouhou et al., 2007). In addition, the seeds contain la

minerals. Potassium, the most abundant, phosphorus and

Nigella sativa essential oil inhibits microbes and alds getti Worms
(Ramadan & Moersel, 2002a; Evans, 199(), 19 ) s (1 suggested
that the water-retentive protein in the seed k c 1in 1e&g)111ty of aiding
the skin to repel free radical aggression® e ﬂs 1ave een to advance health
and fight disease for years, pamcula N the as&‘ﬁ‘(d Southeast Asia. The

N
seed is known Al-Habat-El- % Haba-Al-B kzl 1§blc countries (Ramadan &

P4
Moersel, 2002a; Nadkarni 976) Ni‘, \

va SC@} are aromatic in nature and are

-

n c@dg The seeds are employed as a

utilized as a (.Ol]dlnl(.

carminative, diurey latl n né ((15 rick, 1972; Baytop, 1984). According
to Babayan et ), bfa ’un sﬁs possess 35.5% fat, 21% protein, 34.3%
unbohydl % moisture am&}!ﬂ% ash. Table 6 shows the chemical

dmmc%of Nigella seeds.



Table 6: Chemical characteristics (dry basis) of the Tunisian Nigella seeds (TNS) and

the Iranian variety (INS)

Component TNS INS é:
Dry matter (%) 91.35+0.26 95.92+0. “is‘ 3

oil* 28.48+0.05 40.35
Crude protein® 26.70£0.35 . %
Ash® 4.86+0.06 01
Potassium® 783£6.61

Magnesium b 235+4.87

Calcium” 572+21.50

Phosphorus 48.90+0.04

Sodium " 20.80+2.21

Iron " 8.65+0.65

Copperb 1.65+04

Zinc®

b
Manganese

Total carbohydrate *

®In mg/kg of dry matter.

Source: Cheikh-Rouhou moon' o
Black cumin possesscs\eﬂ‘!lro s g?rleu@g{and nutritional applications. Its seed
s

O
can be added to :e ee, f

*In % dry matter basis. Yw

ergle o®ads etc. The seed, when grounded might
'l 4

be mixed Wit!NlOl y. The seeds aL, idely utilized as natural antidote; they are

broadly E&Eas condiment, carminative, spice, and aromatic (Al-Gaby, 1998; Atta-
ur-& et al., 1992). Conventionally, black cumin seeds are being used as
diaph®®®ic, diuretic, liver tonic and the like. In confectionery, black cumin seeds
when mixed with other ingredients, are used in treating indigestion, diarrhea, sour

belching, dyspepsia and can act as breath deodouriser (Ramadan, 2007). The seed of



Nigella sativa, when added with other ingredients have been used to cure dyspnoea
and obesity. The seed possesses anti-bilious property and are administered to treat
intermittent fevers. They also serve as remedy to hepatic and digestive dixdg-
(Usmanghani et al., 1997; Nadkarni, 1976). The seeds are used to treat le %na,
eczema, freckles and pimples, used as anthelmintic and antibacterial agvgamadan

& Moersel, 2002a; Evans, 1996; Kapoor, 1990). V

Nigella sativa contains protein and amino acids, reducing sug 1Eilafe, alkaloids

and organic acids (Al-Gaby, 1998; Duke, 1992). The see on iM.ﬂ%c_,

mineral elements (iron, sodium, copper, zinc, phos@and j l'iﬁi?ins
ndan

(Takruri & Dameh, 1998), B-carotene and fat-solubleWil s}sKa igella

sativa (Ramadan & Moersel, 2002b). Akhtar%yh 13‘)3 d ﬁadi et al.

(1991) suggested that black cumin may prove t@pbe_aysef] ralKQc agent in the

cure of non-insulin dependent diabetes usg I wa 1So @nd to be useful in
9 Q-
lowering of the blood glucose levelN ally aff al a(hé%stration. Black cumin

=
seed and its oil are efficient g a tozc to prgmot hqa@d prevent diseases (Hailat
RS AN :
et al., 1995). They also %altli] \rbb{ effe@ against bacterial, fungal and
, 1

parasitic organisms @hur

I'

hookworms and nogduTar yormf (Ag Je(aj), 1979). Black cumin can also prevent
% NS

dental caries (% et of, , Se%‘\al hadiths talked about the usefulness of

Black cum'Aman health. a\“}'

The '0£‘t told us that the Black Seed is a cure for every disease. The Arabic word

, anthelmintic activity against

‘Jcure) came without the definite article which means that it is an indefinite

word that covers most cures. This means that the Black Seed contributes to the cure of
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every disease. It has been scientifically proved that the immunity system is the only

system that has the ability to combat diseases and produce cells that kill viruses.

The Prophet Muhammad once advised his followers: "Use the black seed, b N:t
t;B al-

contains a cure for every type of ailment except death.” (Hadith. Al-Bukhasiell 1

Tib. Bab al-habbat al-Saida’a. #5688). Y'
“Habbatus Sauda herbal medicine is Great medicine for every h eing because
it has powerful remedy for each & every disease except, L (HWuslim.

Kitab al-salam. Bab al-Tadawi. #2215).

X

ck e!’d arl cause

Abu Hurayrah narrated that the Prophet said: “Use

uslith. kithb al- 1. Bab al-

it is a cure for every disease, except death.” (EE !

Tadaawi bi al-habbat al-Sauda. #2215).

system.

Based on these facts,c'\co

because it strengt e im

W
and combatingiyirowgs.

These scicwli¥ facts are obvious. No one can claim the credit of knowing these facts

foyrtec hturies ago, except a Prophet. Allah Almighty says: “Nor does he (the
Prophet) speak of (his own) inclination. It is not but a revelation revealed.”(Quran al-

Najm53: 3-4).



The Prophet (PBUH) also says: "Keep your Black Al-Sauda, because it truly is

healing for all diseases except As-Sam (Death)"(Hadith. Al-Hakim Al-Nisabari. #

Glutinous rice is also known as sticky rice, Oryza sativa var. gluggosa¥also called

7442).

2.10 Glutinous Rice

sweet rice or waxy rice (Supat et al., 2008). It is a form o shwm rice. It has

higher starch content than its medium. This sticky rice is od@ Asian
{ ]

countries. Glutinous rice has opaque grains, contains lofggontent ¢f an lolse 2', 18
e

notably sticky when cooked. It is referred to as glutinous‘ge, begauSe igfis bet glue-

\e N
: se incl japonica,

like or sticky. There are many cultivars of glgtinot ri

indica and tropical japonica strains. Its husl\ En ’nd gern 101'@15/ removed by

manufacturers in producing it. In additio lutin i Myaratively healthy
g & y

\
. . ] . .
because it has low fat content but 1t@ offer the gut#itiy lue of brown or wild

rice (Gray, 2011). Glutinous ric i111101 a \ @erial in the production of
l

(@]

e

baked snacks because it expa%sﬂy ang pro @s@e porous texture (Athapol et

al., 1997; Jomduang @vmed‘ 19%¢). It(&%(gn attractive ingredient in the

. . PNy
baking/confectioner Nry egaus oflitsegwactive white colour, bland taste, and

ease of digestion%n et 0 )‘ﬁ(mous rice has a protein quality with a
chemical sco &

59 and a%rotCincHtent of about 6-7% (Supat et al., 2008).

Funhenn%\he glutinous is major type of cultivated rice with long-standing

importage in Asia. Glutinous rice demonstrates the capacity for plants to evolve

&,

1.,

phenotypic modifications in response to local cultural preferences. An important
culinary and cultural element all around East Asia, glutinous rice is commonly

reserved for use in festival foods and desserts, although it also serves as the staple
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food in upland regions of Southeast Asia (Golomb, 1976). The glutinous white rice
contains 169 Kcal; 153 Kcal comes from carbohydrate, 2.8Kcal comes from fats and
13.4 Kcal comes from protein. Glutinous contains no cholesterol (USDA, 201@
a known fact that glutinous white rice provides less considerably less ﬁb@ther
types of rice. Glutinous rice contains no gluten (Gray, 2011). Tabl?ﬂows the

proximate and mineral contents of glutinous rice. V

Table 7: Proximate and mineral contents of glutinous rice : l

Nutrient i ? §

Proximates
Water
Energy
Protein

Total lipd (fat)
Carbohydrate & .
Fibre, total dietary \% Aj AQ" 2.80
Minerals Y' , §
[
Calcium % m% 2 11.00
v’ *

Iron (J 1.60
| S

Magnesium 1 {(J 23.00

Phosphorus %\ l ¢ r'n& (,)(J 71.00

Potassium % n (J 77.00
Sodium % ’ " alll 4 g 7.00
- ) ;
Zinc A \‘-‘) mg 1.20

Source: 2015c.National Nutrient Database for Standard Reference, Release 27.

@ rice is a good source of selenium, a valuable mineral. It provides

antioxidant protection for body tissues, shields cells from being damaged, which is

mostly caused by free radicals. Selenium benefits the thyroid gland by its regulation of
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the activity of thyroid hormones, also keeps the blood vessel walls to function
appropriately. Glutinous rice also provides health benefits as a result of its manganese
contents. Manganese is needed for a healthy body metabolism. It aids in proce@
carbohydrates, proteins and cholesterol. It also assists in production of pro @ans,

a type of protein required for healthy cartilage and bone tissue (Anon, 2 :

In addition, glutinous rice lacks the starch amylase which is approxmy up to 30%
of the total starch in non- glutinous rice endosperm (M iZa e‘ al, 1992)
Glutinous rice is differentiated from other types of rice by hif¥ggg n (M}iﬁcant

X
amounts of) amylose, and high amounts of amylopectigsdhic¥wo mgdin 1110@ of

4

nous\rx;. The

Y'

starch). Amylopectin is accountable for the stickYMlit
difference has been traced to a single muta@t w ed foNby farmers.
(Anon, 2002; Kenneth & Michael, 2%61% on not contain

dietary gluten thereby it should be safee ivaelh[%s? $
"]
2.11 Binding Agents e\
C—)z , j S
2.11.1 Honey P 4 s
N NUey

According to Sato an\%ta ( neyc'sfd natural assembled energetic food

S

P !
improved and sec h hongy ke I;‘ @liﬁ’ra. The primordial Egyptians using
honey as a wh ‘%00( 1 :eal%_ s use as a healing substance; this is referred
to in Sur\A"xhl in the Holy @@f] (Molan, 1992a). Honey can be used as an
ingreda food or as part of nutraceuticals (El-Sherbiny & Rizk, 1979). Lately,

sum® worldwide are increasingly demanding for natural food and products

alleged to improve their health. A good example is honey that possesses that contains
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lactose. sucrose and maltose with other valuable nutrients which can be used to

formulate food products (Chick et al., 2001).

Honey is an excellent source of minerals namely potassium, phosphorus, cal NT
magnesium (Table 1 and 2). Honey is not proposed as a proteinous &but it
contains chains of free amino acids that are essential for health promfing effects
(Buchanan & Gibbons, 1986). Honey is turning out to be an 1% y popular

condiment in food products (Curda & Plockova, 19 onc'y contains

fructooligosaccharides (FOS) that functions as prebiotigs in git, h 310@
A
could be of great value in the model of functiona ds (Sl vih, -ﬁley

contains high glucose and fructose content which ar

that @omptly

usable. The fructose content (Henry & Cra po, f tra tritigna¥ substances

1 lc:kf@its established

and the originality of the raw, unprocess pro es

usc as a sweetener besides its bUltablllty gfics, athlEtes aﬁ%%lderly people (Esti
'] Q-

et al., 1997). Nutrient Lomposmons 0 gy C{h nt of honey are shown

in Table 8.
$ ‘o



Table 8: Chemical Composition and energy value of honey

Constituent Mean

Range T
Water (2) 18.6 17502060 g N
Protein (g) 0.38 0.30-0.50 %
Fat (g) 0 0 *
Fructose (g 38.8
Glucose (g) 339
Sucrose (g) 2.4
Iron (mg) 1.3
Copper (ng) 90
Calcium (mg) 45
Phosphorus (mg) 18
Potassium (mg) 47
VitaminB1 (pg 3 Y'
VitaminB2 (pg 50 V

Nicotinamide (pg 130 \ ’

Energy value 302kcal/ R63kJ

Source: Souci et al. (1990). E

It is quite obvious from the ghen comiositi flo.@r (Table 8), that it derives
(

its nutritional values from hihos and ofecig]tents; they make honey to be a

legitimate source of cn@po ‘ofS ars T@orce, 1986; DH RHSS 41, 1991).

N
Honey rccommendf%\ea ast ti r’he‘fgi/e main calorie intake must be glucide
in order to satigh * app?t af c@iologic overnight fasting. Simple glucides
e q

L)

4
fast because thsz%}.e absorbed rapidly and can contribute about
\

20% cmé takes (Magnati et al., 1994). Honey, in its either raw or refined form 1s

\!
are crucial at\grea

¥ substitute for sucrose because it is a stronger sweetener and yield lower

advit

haemutic levels of glucose and insulin in view of the fact that it contains a larger

amount of fructose (Henry and Crapo, 1991).
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Table 9: Mineral contents in ppm and ash in % w/w of Galician honeys

Variable Samples’ Mean SD CoV
Number T

Sodium 91 138 473 0.34 %\

Potassium 91 1572 670 0.43 4&

Calcium 91 102

Magnesium 91 106

Copper 91 1.11

Iron 91 5.12

Manganese 91 4.02 . !

Phosphorus 91 110 . 0.

Chlorine 91 245 . O.J | S

Silicon 91 9.16 5.74 0.6 =
J <

Sulphur 91 68 ZYV \
Ash 9] 0408 A0V o NI A&QT
Source: Rodriguez-Otero et al., (1994). \% Y &
AN
O e

Honey has been utilized as a food and % preguct fr¢fn tin amemorial. Honey
q
is the only available natural sweet& t is Mﬁa\mﬁd for humans from
ancient time (Crane, 1983; C%Y?S). Tl‘;}fd{)l@ honey is a medicine, an
nci

s
enéf'me. It is being used, not only

ointment and a nutrient waﬁtab ish
as a nutrient but also asq }CIn

¢
used for both nutrygona edj
1999; Allsop a i

N

2.11 position of honey

00 1)) the earliest time honey was being

honey.

The constituent of honey is somewhat unpredictable. It is solely determined by the
floral source; but, certain external factors also perform some roles, factors like

seasonal, environmental and processing. Honey comprises of at least 181 substances
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(Chow, 2002). Honey is a supersaturated solution of sugars; majorly compose of
fructose (38%) and glucose (31%). It also contains minerals, protein, free amino acids,
enzymes and vitamins (Perez, 2002; Terrab et al., 2003). A series of minor c:on'Ktth~
is also present in honey; most of them are known to have antioxidant pro %The
antioxidants include phenolic acids and flavonoids (Martos et al., @ Tomas-
Barberan et al., 2001; Dimitrova et al., 2007), few enzymes WSC oxidase,

catalase) (Molan & Betts, 2004) and amino acids (Patz &Bruckner 2006;

Gonzalez-Paramas et al.. 2006; Pérez et al., 2007). \d

Honey is primarily made up of carbohydrates, @ 10). Th argo&c‘?rate
4 iy

€
constitutes roughly 95% of honey dry weight. Itv’li N plex @(ture of
sugars, most of which are in the instantly dige@m i all izt‘eﬁle (Jeftrey

& Echazarreta, 1996). In the course of (N aﬁ\?

AN
carbohydrates, fructose and glucose a edﬂy% rte@o the blood to be

']

1 the

i.&thion the major

utilized for energy requirements by t man ogda.gvet al., 2008).

~
Honey possesses about 0. 5%%1 S, mo‘gﬁ-} @d free amino acids. Protein

e
content has been presen 1011e" T d15$1 t floral sources (Azeredo et al.,

&L

2003). The three m ney enzymes qre &’Qstase it decomposes starch/glycogen
o‘

into smaller sugc nve ase’— smg, sucrose into fructose and glucose,
and glucose what prod es&nyd\r"@fen peroxide and gluconic acid from glucose
S

(Bogdan al ., 2008).

0



Table 10: Average composition of nutrients in honey (data in g/100 g)

Component Average (%)

Water 17.2 \T
Fructose 38.19 %
Glucose 3] 28 *
Sucrose 1.31

Disaccharides, calculated as maltose 7.31 Y.

Higher sugars 1.5 V

Free acid as gluconic 0.43 Y-

Lactone as gluconolactone 0.14 '

Total acid as gluconic 0.57 \d.

Ash 0.16% ' (:)X-
Nitrogen 0.04 -\
Minerals 0. s \,Y.
Amino acids, proteins 3 z \

pH value

Source: Bogdanov et al., (2008); Terrab et al]

b

The amount of total free amino acids in gremes:ent btween;O and 200 mg/100g
'] Q-
with proline as their main contributoND esenti ut Smf the total free amino
N
]

ergfarg (@26 amino acids in honeys,
| | L il .
their comparative amount w mg' N gin :1 r or honeydew). Pollen is the

core source of honey gghinOwacid \:gain Mo acids identified in honey from
different botanica 1 gl 2
alanine, gé

methiopiassysteine, isoleucine, leucine,tryptophan, phenylalanine, ornithine and

acids (Iglesias et al., 2004). BfSides\groline,

lyape (Wrez ct al.. 2007: Gonzélez-Paramas et al., 2006 Iglesias et al.. 2004;

Hermosin et al.. 2003).
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It is acknowledged that different trace and mineral element concentration exist in
honey; though this depends on its botanical and geological origin (Bengsch, 1992).
Trace elements perform a crucial role in the biological activities linked wit@
these elements have a variety of known and unknown biological functior %&rent
trace and mineral elements were examined in botanically and geow defined
honey (Stocker et al., 2005; Conti, 2000). Vitamins such as phyllo (K), thiamin
(B)), riboflavin (B.), pyridoxine (Bs) and niacin are descri 1one'y though the
amount of vitamins and minerals is low (Bogdanov et al} . The roﬁle 1s
among the most distinctive attributes of a food prod oth f@r its rgan

quality and genuineness (Careri, 1994). Honey fl al ofs qu@'for its

application in the food industries and is also Ew on n for Q\onsumers

choices (Cuevas-Glory et al., 2007).

Polyphenols are another prominent gr cwn"poun% cm 1ing the appearance

and the functional features of hon 0oD1ass ran gﬁéﬂ 2001; Martos et al.,
eta '

2000; Ferreres et al.,, 1991 #fAmi ., §989 It| ggested by Wahdan (1998)
. . o' %
that flavonoids and phen s pa‘rt%Q) ntibacterial activities of honey.

éﬁ own to hinder the Rubella virus in

)

l
¢
vitro (Fahey & St n n, 0 16’3 1€9x idants that occur naturally in honey aid

It was further reponc ha ne

NS
its antlo\ldan ty. ™ 1’x1d%‘§and some of its enzymes include glucose
oxidase ascorblc acid, (x&&uc acids, Maillard reaction products, proteins

and a%d% (Blasa et al., 2006; Vela et al., 2007; Perez et al., 2007; Estevinho et

@Na sai et al., 2006; Beretta et al., 2005; D’Arcy, 2005; Gheldof et al., 2002;

Aljadi & Kamaruddin, 2004; Frankel et al., 1998; Inoue et al., 2005; Fahey &

Stephenson, 2002).
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Phytochemicals contained in honey are thought to be responsible for the increase in
defence against oxidative stress. Honey contains phenolic compounds which are
collected by the bees from the plants where they gather nectar (Marcucci et a].K(NY.
Fiorani et al., 2006). They are also able to protect humans, thereby m a
potentially protective antioxidant barrier. Honey has also been reported V@uce skin
inflammation, oedema and exudation; it promotes wound healing, diWes scar size
and stimulates tissue regeneration (Molan, 2001b). Honey in i z&l'and pure form

possesses antibacteria compound that inhibits many er atho eanisms;

| ]
Salmonella and Shigella species, and enteropathogenic E. Jchia goli dfa‘rk (ﬁ,

1985). Honey has strong inhibition against agent

#s a),@‘.peptic

was @3(‘1' out that

&

ulcers, Helicobacter pylori (Ali et al., 1999; Os
honey could shorten the duration of N i thaOave bacterial

gastroenteritis which is normally cause %gani@\y& f&;/la, Shigella and
6 =
Escherichia coli. \ " AQ%
[3) o

Constituents of honey hag 1otics ?s| ;@. are same as that of

fructooligosaccharides (Salwl., 21 .‘. ool:‘iéﬁfal., (2008) reported that honey

improves cardiovascul&&fact ' alth @ans and in patients with higher

risk factors. They c@ifClufled t at%a{ helggl consumption ameliorates factors of
>

cardiovascular % eciafl le h higher factors of risk; honey improves

body weigl\Aients that are obes@aghoobi et al., 2008). Honey was responsible

for sigi owering of rise of plasma glucose in diabetic patients (Al-Waili, 2004).

2.1T% unctional Properties of Honey

Honey is an attractive ingredient for healthy foods (Perez-Alvarez et al., 2008). The

key concepts of nutrition are undergoing significant change. The conventional concept
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of “adequate nutrition”, that is, a diet that provides nutrients (carbohydrates, proteins,
fats, vitamins, and minerals) in sufficient quantities to satisfy human needs, is tending
to be replaced by the concept of “optimal nutrition,” which includes, beside??
above, the potential of food to promote health, improve general well- '\nd
reduce the risk of developing certain illnesses. This is where functional%s, also
known as nutraceuticals, designed foods, therapeutic foods, superf@nedicinal
foods, play their part (Nagai & Inoue, 2004). Amongs fThat have the
characteristic of functionality are honey, propolis and ro 11y¥ th@laiginate
from the bechive (Perez-Alvarez et al., 2008). , "‘}T
o\
Honey forms part of customary medicine in many$ ara\qg' et al,
Y~

of honey

O
Z®]
jae
<]
a
2
¢
ot

Functional foods have attaggted inc ﬁﬁg\ ter cause of consumers’ growing

concerns about their hw is It
One of the most ciaial aope 1es«l xéti@ foods is their antioxidant capacity that
\
contributes to t% enti(£ e il@es, which include cardiovascular diseases,
A n i i
cancer am\ es (Ames et al., 1'9&3; Gutteridge & Halliwell, 1994). Honey could
be usc%(tional foods because of their naturally high antioxidant potential. Aside
fulgn suds, honey has many small constituents with antioxidant activity (Gheldof et
al., 2002), amino acids and proteins, carotenes, phenolics and flavonoids, ascorbic

acid, organic acids and Maillard reaction products (Aljadi & Kamaruddin, 2004;
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Schramm et al., 2003; Al-Mamary et al., 2002). Osztmiansk and Lee (1990); Chen et
al (2000) reported that honey has been in use as sweetener since ancient times;
modem studies have also suggested honey may be a food protector. As stated ea -
honey possesses many substances that could act in this manner. These \:es
include ascorbic acid, flavonoids, a — tocopherol, small peptides. Also, %es like
glucose oxidase, catalase and peroxidase (Jeon & Zhao, 2005; FereQ' al., 1993).
Quercetin and ruetin, flavonoids which are found in honey dismetiviral activity
lBasi 2005;
Yao et al., 2004; Middleton & Chithan, 1993; Selway, &86). Antifulce p \KQ‘IS
another functional property of honey (Bruschi et al.,%ur?z et al., 2(') .i?T]liS
\ﬂavon i \’Hiruma-
&
O

against HSV, syncytial virus, poliovirus and Sindbis vi soltic
1

e ]

ability has been ascribed to the presence of phenolics{espe

Lima et al., 2006; Batista et al., 2004; Grac@?.o
AN

Vilegas et al. (1999) reported that flavq, 1%3%@\93 fé&on acid secretions,
f& " =

: . . o
thus preventing the formation of peglitngcers. arsythe components of honey

osmQti S\ (Molan, 1992). Honey
‘ 3 (
contains lysozyme which is a strghg a% 1&@“ (Bogdanov, 1997). Cushnie

and Lamb (2005) state@mr@d lik@angin found in the propolis, also
N
offers antibacterial a tN ¢ ! (,)(J
e

%’ N3
2.11.1.3 Contr% of l‘)!ﬁ;]?l{e% and Nutrition

&
The mayj Nritwc and healthiness\related compositions in honey are carbohydrates,

and 25 diverse higher carbohydrates. Honey is composed of small amount of
migalyl proteins, polyphenols, amino acids, trace elements, vitamins and enzymes. It

has an array of positive nutritional and health effects, if consumed at higher doses of

have antibacterial activity owin heir

B

50-80g/intake (Bogdanov et al., 2008).
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Due to honey’s high carbohydrate content and functional properties; it is an
outstanding source of energy for athletes. It is the only natural available sweetener; it
is an important food for humans (Bogdanov et al., 2008). The major sugars * ey
are the monosaccharides and about 25 different oligosaccharides (Dor %77 &
Siddiqui, 1970). During digestion process, honey after ingested, tl?“ptose and

glucose present in honey are quickly transported into the blooWutilization to

provide energy required in the human body (Bogdanov et al., 0& l

Manganese, chromium and selenium contained in honey are Sgsentfal, p larly for

N
teenagers. Other minerals present in honey are % sulphgr, xc!nA(t?)ron,

Y
1N rishgedt. Honey
nd ch H{(Heitkamp,

“« Q-
neurotransmitter (Bogdanov et al., \ i"
' N
Polyphenols in honey mainl% oids;j

of polyphenols in honey&wlenorc

molybdenum, cobalt and fluoride. They are all vig1Y h

possesses 0.3-25ppm choline and 0.06-5ppngo tic

phenolic acids, api ga ngix

Honey hinders rg®th gf mprdpes @e antibacterial effect of honey, chiefly
B
a, ®i

against grai e bact "SVWH known (Molan, 1997; 1992a; 1992b;
0)
9&. TI £

Bogdano® e lower a,, of Noney prevents bacterial growth. The low pH of
hoi % also be accountable for the antibacterial action (Yatsunami & Echigo,
1 oner (1977) and Siddiqui (1970) reported that nigerose; a type of sugar

contained in honey possesses an immunoprotective property (Murosaki et al., 2002).
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Orsolic et al. (2003) stated that honey stimulates the immune system and its ingestion
may be of advantage with regard to cancer and metastasis inhibition. Swellam et al.
(2003) reported that honey is an effective agent that can inhibit the growth of giff&ent
bladder cancer cell lines. White & Subers (1963) in their report stated @ogen

peroxidase that is being produced by the glucose oxidase in honTId be the
0

inhibitory substance against bacteria. Honey ingestion inhibits thw of bacteria

that cause caries; this is due to honey’s antibacterial activity olg, 2001a; Steinberg

et al., 1996). Honey has a positive effect against der que Wem and

L4
gingivitis and it can also be used in place of refined sufhn the pfoduc iop oﬁ\)g:dy

A
(English et al., 2004; Molan, 2001b). 5 ¥ 4 \’Y'

Y~
According to the “Hadith”, Prophet Mohamr%ww endzg oney against
diarrhoea. The slight purgative propertm hon%

constipation in Eastern part of Euro P clax%l 92%‘%ddition of honey to
“« Q-

infant nutrition improved their boM nadM h@ better blood formation,
NS

an increase in a better sk c%ur, ha,mo fin %sgntent and it aids digestion
s 4 N

(Mommsen, 1957; Takuxw ; f erééf). Bianchi (1977) reported that

babies that are fed w@ey

hano@luptake of calcium, and lighter and
’ ¥ I (1
thinner faeces. Hon reasgd a c‘blU frequency of the heart and the level of

tilKQin the cure of

@)

N
the glucose ingh od ¢f frfoan_&?e of athletes (Kreider et al., 2002). Honey
has an irrA etfect on hepatiti@ﬁy decreasing alanine aminotransferase activity

S

andit of patients who underwent cancer radiation therapy by decreasing the

and production (Baltuskevicius et al., 2001). Honey ameliorates the

occurrence of mucositis as a result of radiation (Biswal et al., 2003).
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Honey possesses some amino acids; proline, phenylalanine, including aspartic acid.

These are the amino acids in honey that have more than 200ppm concentration. Pure

honey has antiseptic activity towards many microbes especially the intesti&zct

Escherichia coli, Shigella and Salmonella species (Jeddar et al., 1985). Gﬁtrlc)lcers

have been effectively treated by the use of honey as dietary supplemer dil et al.,
1987). Studies by Katsilambros et al. (1988) postulated that h ight be an
appropriate sweetener for the type 2 diabetic patients. i l

Previous studies by Bansal et al. (2005) stated that honey is aWgpuldr sw a

Qf
\
common household product worldwide. It is neither iggfiting nor Xi (’néﬁ?as a
N

variety of positive nutritional and health effects Y_

The prophet (SAW) has advised his follo r MaA ‘1 the cures: honey
and the Quran.” 1t is narrated in the S a&%d l dri said: “A4 man
came to the Prophet (SAW) and s b;%lher sqcoz<</ ning about stomach
ache, “or complaining about dl( 1 propfiet a Aed him to give him some
honey. The man went and CG% Iater’ ayi ,-,“1 e him some honey, but it did

ors@l e repeated this like three times;

q I‘ei"@ him, “Give him some honey.” In the

’
third or four th 1 Pl ‘oghet )S. W)@ “Allah has said the truth while your
s 11e

not help ', or he said, "It Mhzs d'ar)

all the while the Proy conm

é‘

brother’s stongg &/kisgﬂger of Allah (SAW) said ‘Allah spoke the
truth and ;).orher s belly has 1& Go and give him honey to drink.’ He went and

gav onc\ anu’ was cured.” (Hadith. Bukhari. Vol. 5. P2152. #5360).

Both M€ holy Qur'an and Hadith refer to honey as a healer of disease.
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And thy Lord taught the bee to build its cells in hills, on trees and in (men's)

habitations..... There issues from within their bodies a drink of varying colours,
wherein is healing for mankind. Verily in this is a Sign for those who give QE
(Quran. Al-Nahl 16:68-69). :

The Prophet (SAW) said:'Honey is a remedy for every illness and ur'an is a

remedy for all illness of the mind, therefore I recommend to _}f’ilw'emedie& the

Qur'an and honey. (Hadith. Al-Bayhaqi. Vol. 9. P344. #1934 b?n Al-Silsilah

al-Sahihah.Vol. 4. P174. #1633). ‘ Y'
N
| S

Honey has also been mentioned in the authentic Sunn tis reyp ed ghat t ophet

V
(SAW) said: “Cure is in three (things): a drink of hzey, a fthegfe used in
Hijaamah and branding (cauterising) b % nd ‘1 O bit nation from
cauterising.” (Hadith. Bukhari.Kitab al-Pibb. Bab i @.In another hadith,
2 , o

it states: “Upon you is the two cures%\ey fhdt ur’aé?(Hadith. Ibn Maajah.

Vol. 2. p. 1142 #3452). \ N
¥ s

It is also mentioned as om 0 "ng description of Paradise which

od off
the pious have been Pl is @ are &% rs of water the taste and smell of

which are not chan rs feni }&/hﬂ) 1€ taste never changes; rivers of wine

delicious to the tg dn}k an?rl er@‘clanﬁed honey, clear and pure..."(Quran.

” Honey was mu@}.d repeatedly by the Prophet as a "healing," a

"blessin N "the best medicine."
RS

Mulmmm

ucose Syrup

Glucose Syrup, also known as corn syrup is food syrup made from starchy crops like

wheat, barley and rice. It is food syrup made from the hydrolysis of starch. The
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functions of glucose syrup in food samples are to soften texture, add volume,
prevention of crystallization of sugar and enhancement of flavor. Glucose syrup is the
most feasible substitute for sugar. It is an aqueous solution of several co@
mainly glucose, dextrose and maltose. There are important pl]ysicw s of
glucose syrup, these include high fermentation ability, viscosit roscopic,
sweetness, colligate properties and its ability to facilitate browningw)ns. More so,
it also adds mouth feel and suitable characteristics in the Ytionlof variety of

products (Hull, 2010). Glucose syrup that is used in the r acturg ofhgogfctionery

@
contains varying amount of glucose, higher oligosac@ and maltgse, 't ‘c{};‘l-so
contain 10% to 43% glucose (Jackson, 1995). T \" \’Y'

Glucose syrup possesses higher sugars, i and (itxgky and its
combination properties are reason for thej i is L’k&% these types of

N

the syrup holds the
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various ingredients together to obta

enhance or change the percegftion 3§ a ﬂavc‘. Ugflally. ps with low viscosity have
P 4
s such a

a greater flavor. Food bin

to form a cereal bar, @s u
cluster, are often %\1 sugar
easy (Sharon e M9). £

| S
\iVity, ay, of the food brhder syrups that are used to produce cereal bars

ls N at arglgtective to bind particulates so as
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considerable taste and mouth feel. The sucrose, dextrose, corn syrup and others are

known to bind free water so that the water present in the syrup does not migrate to the
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particulates. In the case of rice bubbles and other crisp particulates and in the

combined product, moisture migration from the syrup to the dried ingredients and

X
.{'>

Water activity (ay) is a critical factor for determining food produ she 11fe since it

become soggy, stale and easily compacted (Sharon et al., 2009).

2.12 Water Activity

influences the potential for microbial growth (Davis, 1995 ' 2009) A low
a, can diminish, or even prevent microbial activity and m Dav 5 L9957,

Sugar molecules limit water availability in a fooc$t by formipg hyd'@'@en

bonds with water molecules (Chinachoti, 1995). T teract?n betyeen ugar

and water molecules corresponds to a decrease i z;hma

Packaging requirements for fresh bakery d;are often

T I ésan be an important

n e
factor in extending the shelf life q r cerealgbas go@?oast frozen products,

products are for immediate consumpt' wey,

biscuits, cakes, pastas). Some an oft texfar s and flavor loss manifest

‘ g l
over the shelf life of a soft-bakd good® sﬁéy be minimized or delayed by

effective use of packa m eri ll Tt gam@he extension of shelf life will be
\

application specnﬁc CO a’!ie g the shelf life of a food is a difficult

o‘
iologists, pacl@)ggl.g experts). Proper application of chemical

kinetic E\lcs to food quality loss allows for efficiently designing appropriate

sts and maximizing the useful information that can be obtained from the

task and is an nte}s res f ood product development scientists (food
11c’0b

technologists,

» data. In the development of any new food product including reformulating,
change of packaging, or storage/distribution condition (to penetrate into a new

market), one important aspect is the knowledge of shelf life (Galic et al., 2009).
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According to Rahman and Labuza (1999), physical, chemical and microbial stability
of food is highly influenced by the water content and its interaction with ingredients in
such food. Water activity concept is a dependable evaluation of microbnalﬂ h,

lipid oxidation, non-enzymatic activities, and the texture of food altey the

manufacturing processes. Safety and spoilage of foods are the main ¢ of food
producer, retailers and also consumers. Preservation through dehyx;ds data

on thermodynamic features relating to water activity (a,) (Sabgni 2007)

Water activity has been used to a large extent to evaluate the ge t

product. A food product is more stable at water f aljou 16 .ﬁ{?) 30
(Rockland & Nishi, 1980). Sablani et al. (2007) rep 1at mg of

@ nt tool in

water sorption isotherm which has a link mtw acti
m‘&Qlotlced in food

controlling stability and packaging requlrem f fo\
N IS

when the water activity goes beyon de 1 w r a 1tqu (Katz & Labuza,

1981). The critical water activity a 16h food cts @ﬁmsh their freshness is

usually 0.50£0.20 (Hough etc 204 ; Katzf& L u;a@, Peleg, 1994).

£ &
2.13  Mineral Nutrien NH“"]an\h'ltlon @)
{V
Minerals are deﬁnc@am stb ?! ent in all body tissues and fluids and

their presence 12 rtl )L mal e anc f some physical and chemical processes

which are 1mp antto life. Mineral lgux.nts are synonymous to water, carbohydrates,
fats, pIOI jtamins and the enzymes needed to digest them, they are also important
to 0 an et al., 2010). Mineral nutrients are basically metals and other inorganic
compd®nds. Major minerals namely phosphorus and potassium are needed in amounts

of up to 10g/day. The requirement on a daily basis of secondary and micro minerals
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ranges from 400 to 1500mg/day and 45pug/day — 11mg/day respectively (Gupta &

Gupta, 2014).

Humans need various mineral nutrients known to perform importa t e in
maintaining human health (Gupta & Gupta, 2014). Minerals are the key& 1gines

called vitamins. No vitamins can be absorbed or perform its intended wlthout the

specific minerals in very specific amounts. They are essentiallmil als and other

inorganic compounds that supply much of our skeletal st uch'as bones and

teeth. More so, they are important to numerous body pr sesj(G .G é)'ta
2014). Mineral nutrients can be divided into m@onda ‘m{&trace
minerals. The division is based on the requirer y W mst% of their

comparative importance. Examples of majocwal nutfiepgd! are g phorus and

potassium, secondary: calcium, magneswm su hur' ile IQI‘O or trace are

1r81%21es \‘Smolybdenum nickel,

upta upt&(ﬁOM) In this study, the

boron, chlorine, chromium, fluoride,

selenium, sodium, vanadium and

mineral elements determmetare zdlum
and

4’3), a l% Ca) magnesium (Mg), iron
(Fe), zinc (Zn), copper (C e

11).-(3/
&, S
2.13.1 Relationshi WI e al‘ ts 2@"®1man Nutrition
t’) ’
O

Mineral nutriengs m;}e ly gn rt@'for good health. It has been established by
Q ) '3
Telements are required for normal nutrition

scientists thafynoVMess than 28 m1

(Health les Inc., 1993). In addmon, they are more crucial than vitamins. With
the > of vitamins, the body can make some use of minerals, whereas with
abse of minerals, vitamins are unusable (Health Lifestyles Inc., 1993). In contrast

to the body’s complex organic compounds (lipids, carbohydrates, proteins and

vitamins) that are utilized metabolically in the production of energy, minerals are
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frequently found in the form of salts in the body, they are inorganic and not

metabolized (Carpenter et al., 2013). They stated further that minerals do not only

impart hardness to bones and teeth but also perform generally in metabo%zor

examples, as electrolytes in managing the movement of water in and ou&; ::als, as

constituents of enzymes, and also components of many organic molemv.

S
1d) so@igher in

certain mineral nutrients than other minerals (Gupta & Gupta, P01 'A‘g}gﬁry
1s

requirement, as defined by Sutherland et al. (1998) ntj uing%ake of
V

a nutrient that, for a specified indicator of ade% Eill lnm a @d level of

nutrition in an individual. An important di %lstituen 0|6§at body cannot

produce in adequate quantities to maintgftn_health. N‘Wl édietary allowances
E ti o8

are based on approximation of tléry 1%quis 84 an@re intended to avert
deficiency discases and upgrad?\i@ tl] gh suffgc' nt diet (Lenntech, 1998).
th er

2.13.2 Recommended daily doses of all minerals studied

All foods contain numerous mineral nutrients; on the ot

loweﬁt

2

Mineral nutrie
y )

Balch and Balch (2000)

Calcium (w
Copper (g 2

1500-2000 (as citrate

\0}, ;ﬁgorbate)
Iron (I ’K 15 18-30
MaPhgsitim (mg) 350 750-1000
ﬁese (mg) 5 03-10
Sodium (mg) 2400 .
Zinc (mg) 15 30-50

or
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A range of values from recommended daily intake to maximum recommended daily

allowance of daily reference intakes.

2.13.2.1 Calcium \

Calcium is reported to be the fifth most abundant element by mass in the ear™'s crust.
It is ubiquitous, and it provides a number of health benefits t% uman body
(Stipanuk & Caudill, 2012). Commonly well-known health pen calcium is the

th. bl)dy calcium
can be found in the bones and teeth. There are also nungerous stud ;\'cgfaf.@ﬁat
oy

2

vital role it plays in the development of strong bones. Vi

adequate calcium intake helps young people to deve stron%b ne hilﬁﬁeping

V
the bones of older people strong and healthy. Calcifgn als \s in QQYEDUOH and

treatment of various bone-related il]nesse\% osteo ‘1 0 (Saﬁpuk & Caudill,
2012). C :\ &\
]
10ns i

o
A
Besides fulfilling the needs for ca]& In n intracellular functions
as well as for the regulation of bw!lottiv’g i.ef

remaining calcium exist in skeletgl salts tifhesad ffré}he body. It enables ambulation,

-9

%

7

meo@sis, nearly all of the body’s

and also protects interr rgdfis. lpred rmi% amount of calcium forms the teeth

&

?!he(e,a] cavity and unlike the bones, do not

O

1 rﬁ@& Garner, 2011). It has been advised that

%

which, after formati ains #

abcy
young adults SOU d be encouraged‘gg;crease their total calcium intakes to no less

\
than thea}s ted daily allowance of 1000mg/day for explanations extending beyond
a

b

5

partake in calci

%
s

(Skinner et al., 2011). The tolerable upper limit for calcium intake level

rom 1000 — 3000 mg/day; this is based on calcium excretion or kidney stone

formation (Ross et al., 2011).
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2.13.2.2 Copper

Copper is an important mineral for human health and at the same time can be lﬁilal;
ne

this depends upon amount ingested (Araya et al., 2007). Copper is relat&tN

health, immune function and frequency of infections, cardiovasc‘.%s and
variations in cholesterol metabolism (Araya et al., 2007). Copper deYe’cy, at the

same time, leads to decreased iron levels in some tissues and irqp Mency anaemia

(IDA) (Kuo et al., 2004). It has been acknowledged that is 'important for

health for more than three quarters of century (Klevay, 201 '™ theglpas de, %e're

N
has been growing interest in the concept that margi its of fco c’au@d to
'

the development and progression of many ailmentsYHas CW cular@s’ease and
diabetes (Uriu-Adams & Keen, 2005). Insuf"cWOfc ringﬁgnancy can

lead to gross structural deformity in the ncequ rypand continuing

neurological and immunological abno 1ia s iﬂ%p 1ng$riu-Adams & Keen,
“« Q-

2005). Good sources of copper aN le grai nﬂo@" seeds, beans, cashews,
N

dried fruits (US National Li ryg Medicjne, 1|3). ural food such as cereals in

. . '3
which glutinous rice below alll \\& ent cgpper to provide up to 50% of the

e

required copper imak@lan ie@@Cop evelopment Association, 2013).

¢ flc')

2.13.2.3 Iron .&J
S :V/:. >
Ir

‘on dcﬁcicna (D) and iron defigsgcy anaemia (IDA) are the most widespread

~N
nutritior orders throughout the world (Akhter et al., 2005; Paesano et al., 2010).
ID ayWesult from a low dietary intake, insufficient intestinal absorption, excessive

blood™oss c.t.c. (Akhter et al., 2005). The ID and IDA malady (sickness), especially
those caused by increased iron requisite during pregnancy, signify a high risk for

premature delivery, foetal growth hindrance, low birth weight, and poorer neonatal



61

growth (Paesano ct al., 2010). Women of the reproductive age are the most affected.

IDA influences physical and cognitive development at an initial age in children,

Ag

Ferrum is needed for the production of myoglobin in muscles and h lobin in

always resulting in irreparable outcomes (Beinner & Lamounier, 2003).

blood. Human body needs iron for the building of many proteins in lood. It is

also found in numerous proteins in the body where it accompﬁii any functions
(Stipanuk & Caudill, 2012). The health benefits of iron mostl e cl)nveying life-
giving oxygen to human body cells. About sixty-six per: iron feurq_in
, N
hacmoglobin. IDA may often trigger severe fatigu y weak1 sséhd ssQated

Yv

health discases (Organic Information Service Privat mit Y.\’

The most terrible result of iron exhaustlo@ defici€ 1a66$ and it is even

now considered the most widespread nu t1 n defic \*rl \@s (Clark, 2008). ID
o
vclop ts in babies (Milman,

has a negative effect on imelligence%‘awoﬂr

2011). Nutritional sources of ir \ n t“gypes. heme iron and non-
heme iron. Heme iron is frox ani a} somCes, i.e. meats (Ohio State

University, 2013). No ne ll")l]

=5

stippligdNTom plant sources and essential

N

sue ]ené;ources that are high in iron include
X

" cortf an ur: q@]io State University, 2013; Stipanuk &
SN, 5

components of anigs

fortified breads.

Caudill, 7013:%
2.13.2.4 ‘\,,hcsium
K

S

(5]

fourth most abundant mineral element in the body. It is important to good
health. About half ot total body magnesium is found in the bones. The remaining 50%

is found mainly in body's cells tissues and organs (National Institute of Health, 2013).
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Magnesium plays a vital role in nervous system, muscle function, strong bones,
regulation, relaxation and contraction of muscles, the production of proteins,
production and transportation of energy throughout the body (Stipanuk & 4Caill,

2012). Magnesium, in addition, has a vital function to play in reducing tge tﬂ,:at of

developing cardiovascular disease (Stipanuk & Caudill, 2012). Bae 1(2011)
reported that magnesium plays an important role in the attack of njc disease like

arteriosclerosis, diabetes, obesity, metabolic syndrome and h rtssion.

Diets high in fruits and vegetables supply nutrients like ma ur Mat to
N

one health and can also produce an alkaline envir t, reducq cal@fin tion
bone health and 1 d Ikal d | R
_ o s b

and therefore improve bone density (Kltchlnw \ 7). gnesium

requirement is described with the use O%Nmi ele ﬁysiological

standard. The recommended dietary allm L ma 'u11@ thought to be

320mg/day (Gupta & Gupta, 2014).%%(35&1%
Cl

in many chronic,

1am

J

health. The cstimated aWgage

i€tiPn is greatly important to public
i (?
reference daily allm% 1s 7¢-100 y/JayéSi iffin et al., 2008).

13s"a
)"« &
metabolic  discase-related condit& 20&&' The likelihood that
N

magnesium (Mg) deﬁciencyc thg use 0, sev?a] m@depressions and associated

mental health problems ingludin®'1 add%
ent@ children is 55-80mg/day while

\

v ¢ z. . . .
Rosanoft et : ) reportad th m\,‘QJ‘ntrast to calcium, Mg is an “orphan nutrient”

a
F < P 4
i) a
. e . .
that has Hegn eXamined conmderal;f} less heavily. Low Mg intakes and blood levels

Some legumes, soy nuts and seeds, whole unrefined grains, sunflower seeds, peanuts,
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and corn are good sources of Mg (National Institute of Health, 2013; Stipanuk &

2.13.2.5 Manganese \2

Manganese is an important trace element found in all tissues; it is needed%nomlal

Caudill, 2012).

carbohydrate digestion, lipid, protein, and amino acid digestion (E"k%gt al., 2007).
Manganese performs an essential function in bone and cartila?velopment and

healing of wound. Manganese is a trace mineral elemen is Witaly t® all forms of

life on earth. It is merely required in very small amountgin human podyet'is %c\ﬁ'ﬂ'le
& | &
i

@mans
V

(Stipanuk & Caudill, 2012). Manganese is both an eZentia \.elens@;'at higher

to the extent that manganese deficiency has hardly € een dyc mented

doses, a toxic metal to human beings (Bo 1%t al., Mar ese deficiency

and toxicity may arise under special digg® and hea N*io KNeurotoxicity is the

o
most adverse effect of unduly inw%nanganes

AN &
el II ancye tog‘ may also be significant
005). Go
< &
vegetables, legumes, oliv&wma@s (Bcé%)rst et al., 2010).
N

2.13.2.6 Sodium (} ‘?:l ")Q
&

ut toxicity, pulmonary
toxicity, reproductive and develqg:z
in human beings (Schafer &% 0 }c!d rces of manganese are fruits,
Sodium is a miygpal ;eme‘t gin s%_ which is high in sodium. A little amount of

sodium isAnaturally in food\ ealth Stand Nutrition Consulting Inc., 2011).

Low %a caloric and sodium intakes may be helpful in relation to the
el

opWrent of diabetic retinopathy in African American patients that have type 1
diabetes mellitus (Roy & Janal, 2010). Health Stand Nutrition Consulting Inc. (2011)

suggested that people should intend to have a daily sodium intake of less than 1500



64

mg. Most sodium consumed is concealed in foods (Health Stand Nutrition Consulting

Inc., 2011).

2.13.2.7 Zinc :\z

Zinc is regarded as an important trace mineral element; it is crucial %lmg of

wound. It is also needed for metabolic activity of 300 of the enzymes mze body; it is

considered important for cell division and in the production of DVld protein (Life
Extension Foundation for Longer Life, 2013). Zinc deficien w d spread in the
less developed countries. As many as two billion peoplgmay 8e g eri&edv a
result of zinc deficiency (Prasad, 2008). Zinc deﬁ@

is known t@ be rétated to

insulin resistance in obese people (Kim & Lee, 201 Zinc

lead to abnormal cramping, diarrhoea, a K\%
Longer Life, 2013). \T

n S

The upper limit of zinc intake is s ed to bg 40 /aay adults (Life Extension

Foundation for Longer Life, 20 xce‘,ent ces zinc are poultry, seafood,
l
nuts, seeds, whole grains, le% and CNL tension Foundation for Longer

Life, 2013; Rangan am n, 21007) The j ct of cereals to zinc intake has

g Wess may

115101&47 oundation for

aQ
—_~
)

N
increased 51g,mf1ca1 e 1995, f're(ug/of more market availability of zinc-

Ao §

fortified breakf l, er ?0 c@wowde 68% of total zinc intake (Rangan &

Y-
S

Samman, 0

\
N
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