CHAPTER 1V

MINERAL CONTENTS, SENSORY PREFERENCE AND ACCEPTAB
STUDIES OF CEREAL BARS MADE FROM GLUTINOUS RICEc S
AND SUNNAH FOODS s

4.1 INTRODUCTION Y~

There have been growing interests recently from consumers, r%rs and the food
industry, into food and ways in which it may assist in mainifpg l@ealth. The
major function played by diet in hindering and tgeating®illngsse uhi\i\qsally

accepted (Nagai et al., 2006). At the same time th as bee;zl ificrcise 11&'§ﬁ—foods

and snacks consumption which has made market oicerea }qucregs%rito et al.,
2004). As a result of rising demand by the %ylers esodg, convenient and

natural foods, efforts are being intensi&hm& 1t ‘e:q)@lues of snack foods
by modifying their nutritive constituen? randlas, ell- \f)ted and standard RTE

("]

rive&henolic antioxidants (Sun-

food would be perfect to supplyN ar %

Waterhouse et al., 2010). (oz S

F 4 Ly
Ready-to-eat breakta& s RITE- ), th %oup which cereal bar belongs, are

N

defined as "procecmail f%}dns fable for human consumption without

further cookinQ‘St,:l 7) JCgrealfNAre usually used in the preparation cum

b 4
fomlulation:&-BC Y'

N
S
Pufted E? ous rice, which is gluten-free was used to produce cereal bars in this

@‘causc oat, barley, rye and wheat which are rich in gluten might predispose

consumers to an inflammatory procedure in the small intestine villi, with subsequent

degeneration and low absorption of nutrients in affected people (Fasano et al., 2008).
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Granolas stand out among snacks because of their balanced nutritient composition and

accessibility (Silva et al., 2013). Cereal bar is a dry granulated cereal produgt with a
lower water activity (Macedo et al., 2013). Dutcosky et al. (2006) @mt
increased cereal bars’ consumption is related to the change in lifesty@he need
of convenience foods and snacks. Consumers have readily acknowvm cereal bars
because they are believed to be a nutritiously balanced hlgh ﬁb nvenient foods.

Also, due to their satisfactory equilibrium between v1 amins, protein,

minerals, fat, fibre which make cereal bars to be beMaficial fto mer health

(Ryland et al.. 2010). Lima (2004) reported that t@zst chfllcpg® ib ;&(ammga
P 4

good cereal bar is a combination of many 1ng 1 mrt funhenality like

vitamins, minerals, fibres, proteins, bmdmﬁw and‘ﬁro the‘% dients into a

product with texture, aroma flavor and de ppearanc@iat tthe time trying to

attain specific target nutrients.

]
X <(/
It has been observed that processin S 0ds h ot received much attention.
In the Holy Qurian. M ze enjgned tolcsbume Sunnah foods. Eating is

:

lah) Musllms (Addeen et al., 2014). A
per@ed by Allah) is prescribed by Islamic

law. This dltt e perl itfqugod and prohibits the consumption of foods
1 pared:at‘wz

regarded as a way of v hlppmg'

set of dietary rule ed ala

not obtaing ifig teBamic rules (Regenstein et al., 2003; Bonne &

Verbek . “Halal” also meﬁf{?the aspects of reliable, food quality, wholesome,

h ,% safety. Muslims must strive to obtain halal food of good quality (Sam &

vargdo. 2001). In the Holy Qur’an, Muslims are enjoined to consume Sunnah foods.
Eating healthy foods and not excessively are encouraged in the Halal diet. As a result,

Muslims who keep Halal diet will never overeat and become obese. Allah has



repeatedly emphasised the consumption of Halal food in the Qur’an: “O mankind! Eat

of that which is lavwful and wholesome in the earth, and follow not the footste‘is of the

N

The fruit of the date palms are eaten worldwide; they are an importan%f the diet

Devils. He is an open enemy for you™ (Al- Quran. Al-Bagarah 2:168).

in the Middle East. Dates are being consumed in present tilﬁfg their pleasing
a

flavour, their biting texture and their aroma as well as their u vouring foods,

lf dates has the
possibility of providing 32.5 — 42.5 g of protein whicl isf1€s t M&\W for
children and adults. As reported by Igbal et al. (Z%e crudk p teii@tents of
dates is greater than those recorded for foods t}m?{; ri \hprotei ! \\’vpea _—

(24.70%), mucuna flagellipes (24.90%) I%Y&l rkig&iblosa (20.90%),
>

beverages and medication (Vayalil, 2002). Consumption

Tamarindus indica (20.90%) and greenEe (27908 1T)o %(2006) reported that

. ; N,
the protein content of dates is com@ itifvalues ®btaingd for soybeans (35%).
Carbohydrates supply the GSV\‘ caliries g | the an diets. They are easily
[\ S

digested and utilization of fCtaly fats i ) tld<8arbohydrate also reduces wastage

of protein (Christian&mm, 2[)06). ates ly the “essential” lipids which are

N
.. manufacturcd%\im 1 peln }r'd da%j have to be provided by food. High

@

calorific valu xwes coptribfite/to &sense of satiety when consumed (Crisan &

s
andas C Y.
Sands, 1975. \0},

The mé;h mineral component in cereal bars is calcium. Its existence in the bars

<

1ssisNmn contribution to the bioavailability and absorption of other essential minerals
(Hathcock, 2004). The minerals are vital for the upkeep of biological systems because
they partake as co-factors in body metabolism reactions (Hathcock, 2004). Presently,

many human health problems are related to diets. Micronutrients take part in several
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biological processes in human body. Sufficient intake of some micronutrients is
essential for the prevention of deficiency illnesses. Malnutrition is of main congcern for
;0 .

many Third World countries (Ozcan, 2004; Leterme et al., 2006; Kumari tN 4)

Minerals are vital for activation of enzyme, bone formation, g&xpression,

haemoglobin composition; lipid, amino acid and carbohydrate Ie%bZism. They are

also necessary for normal cellular functions (Institute of M‘ve, 2004, 2001 &
2000b). Some inorganic mineral elements (zinc, ca@as i\lm ete.) play a
significant function in the maintenance of normal glugpse toYerarke a t’ﬁé&l’ease
of insulin from beta islets of Langerhans (Choud%an? ad ya!/ 99). In

N . ; b
human diet, protein quality and quantity are very ort 1 et Al NP010). It was

suggested by WHO/FAO that children vx@he rajige 8,—10 years should

have a daily intake of 0.88 g per kg bot. \T &\
R A

Mineral elements in food have v, 0 fw%tic?n;aﬁ‘d; rtance. Zinc performs a
very important role in the stwue of,cell me@ane and function, assist in

—

o
maintenance of sufficient %ies of yitams .\'Q)t ¢ body. It functions as a strong

antioxidant and is r@for level men Q’d growth of healthy body tissues,

N

regulation of ins@ apprepria ’ function. Poor balance of blood fluid

m&mes are linked to insufficient sodium, zinc,

clectrolyte an ne:diy
magnesium Ynd Yotassium becaus (.)t y are the most needed elements in the human

kop, 2007). New values for DRI of sodium, zinc, magnesium, and

Ao §

1, have been determined. Nutritionally, these elements are greatly important

The daily recommended intake value for potassium is 4700 mg/day. The values of

DRI for zinc, sodium and magnesium for males and females as proposed by the Food
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and Nutrition Board, Institute of Medicine (IOM) are 8 and 11 mg/day, 1500 mg/day
and 320 and 420 mg/day, in that order. All date varieties are able to provide adequate

quantities of these atorementioned elements (IOM, 2004).Calcium is tl\zst

abundant mineral in the body. Calcium normalizes many cellular proces % has

vital structural role in living organisms. Tandogan & Ulusu (2005) sta t skeletal
muscle structure and function, polymerization of fibrin and conduc t impulses in
the nervous system are controlled by calcium. The value of t for'Ca (calcium)

is 1000 mg/day (IOM, 2004).

Manganese is required for normal function of the@lso i p 0 and

carbohydrate metabolism. 1t is essential for col , fa tw-amd and

- tilues for males
and females are 2.3 and 1.8 mg/day in tliia %ﬁ m\q of dates could
casily fulfil manganese DRI values. a

Copper is a multi-purpose miner mfintajns ]lfe lmportant i e Bfiiian

I
right from foetal growth to % i3 age bs c‘a pper makes human nervous

system and (,dldl()\’ﬂ&(.ul n no' to ctlon a]ly In addition, copper speeds
s@}
up healing of wound y bl q, flow 1 tree', 0 the affected area and also through
oxygen mOVU“U he gody 8) The authorized copper’s DRI value
f
is 0.9 mg d 2004)* D te e an excellent high-energy food, rich in

{,

carbohy dlct'uy fiber and min€rals such as calcium, magnesium, manganese,

cop el, chromium, potassium and zinc.
Curt cscarch has demonstrated that young adults that are between ages of fifteen

and twenty-four years of age, representing 62.5 percent of the consumers of granolas

(Brito et al., 2004).
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The determination of acceptance by the consumer is a fundamental part in a
development and improvement process of products. Among these most applied
approaches used to measure acceptance of products is the hedonic scale, in \NT
consumers convey their acceptance following a pre-established scale, based

such as like and dislike (Mori et al., 1998; Silva et al.,2005). \

Thus, the main aim of this study was to formulate cereal bar with .Wcj‘f:its using
puffed glutinous rice and honey and glucose syrup as a bin 1g¥3:t The mineral
contents of the cereal bar samples were evaluated. The on& h%@ was
to determine acceptability and preference of the samp sensory eva ail \g:d

A

mineral contents of cereal bars made from Sunnah f . J’

&

a S

The glutinous rice and other mgredy\eglucw 10 (iyhe dried fruits (dates,
figs and raisins), black cumin wffru pg ed from TESCO, Nilai,
(

Malaysia. All the chemicals used f@r the stk é ofénalytical reagent grade.

@)

iR &
4.2.2 Preparation ofl\ luti O

i

2 .9

Puffed glutinous prepgred As es:\&dd in Chapter 3.
& v

Prcpm&l of puffed glutmopgnce cereal bar

The )1%11 has been described in Chapter 3.

_..2

4.2 MATERIALS AND METHODS

4.2.1 Sample Preparation

——o
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4.2.3.1 Mineral Content Analysis

A mixture containing 4 mL 65% HNO; and 2 mL 30% H>0, (Fisher Scientific) was

used to digest cach of the samples. Standard solutions of the mineral elemel@
sodium, mangancse, magnesium, Copper, iron and calcium) were prepare %uting
stock solutions of 1000 mg/L supplied by Perkin Elmer. Ultrapur r Mili-Q
System Milipore (PURELAB classic, ELGA) was used through®wg the experiment
(Manjusha et al., 2007). Quartz vessels were cleaned by s iwemight in 10%

(v/v) HNOs followed by rinsing with ultrapure water and efore W

The cereal bar samples were blended using Panasoni nd€r (MXE-3 ar’d.ﬂc‘%rkm

Elmer microwave reaction system model Anton PaWUWNK , pr. mmable

for time and power between 600 and 1400@M1p e Wi cight %h _pressure

quartz vessels was used to digest the gluti

8 “\ Qbar samples. A

perkin-Elmer Analyst 800 atomic a n gSPeCtr eercg& S) equipped with

graphite furnace (GFAAS) and AS& to sar as 1&%’111 this study.

The operating conditions %:PCCU}LN 1}6&6 r the determination of the

mineral elements (zin &Nl mlmg 2 m@mm copper, iron and calcium)
; N
b

mAY 'le@ 93.7 nm; Slit 0.7 nm; Mode AABG;

l

were: Lamp EDL;

The Processing ba incfude ad x&ﬂ: of 5.0 s; and three Replicates. Graphite

furnace atot %

nc The program’ s}mperature was: drying 30 s at 110°C + 30s at

modifie
13:% ysis 20 s at 1200°C (all with gas flow 250 mL/min); atomisation 5 s at
\

vith zero gas flow: cleaning 3 s at 2450°C with 250 mL/min gas flow.

was o u&fd ﬂqmg 20 IL sample volume and 5 IL matrix
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4.2.3.2 Sensory Evaluation

A panel of 60 untrained panelists was selected; they were not sensitive to any
ingredients used for the formulation of the Sunnah fruit-based granolas. Th%g.
given instruction to evaluate the sensorial characteristics like texture, mar ce,
colour. taste and overall acceptance. A 9-point Hedonic scale with dislike
extremely, 5 = neither like nor dislike and 9 = like extremely was usewle & Sidel,
1993). Sensory analysis was performed in the sensory lab@wgioRy wigh apposite

temperature in open setting. The test was conducted 2 days aMggthe produgti@l of the

N | ¥
cereal bars. The sensory evaluation 1s shown in Appendix I , ‘\‘—)
}::\ \s

The sensory evaluation of the sample was conducted Reva

of the cereal bars to compare which formu@ve
ere i

and fulfill their expectations. The samples
and served on white plate together with a waier to lqan t@]ate (Moura et al.,
2013). Panelists guzzled water to riNei Q%jort\&proceeding to the next

r
sample (Kayacier et al., 2014) ict was Lnd tdd @xdividual booths (Moura et
P 4 ¢ &
\'o\ ho

al., 2013). Sensory analygfjs a m.e

1lla icenci ’tcl.,20 3 \
(Villavicencio et a R : ' ('gj
s
st Qn- L
4.2.3.3 Statistic: wsis

All dctcrmhA\vere performed iu{aﬂicate. The statistical analyses were executed

N

using Opg: analysis of variance (ANOVA) procedures. Significance between

m@tcstcd at P<0.05. Tukey’s test was used to separate the mean values. All

analyses were done with MINITAB (16.2.1 version software).

4

—_
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4.3 RESULTS AND DISCUSSION

4.3.1 Mineral Contents

Table 14: Mineral composition of the Sunnah cereal bars in mg/kg. C\:
A v 4

Formulations
Element A B C D E‘ F
(mg/kg) \(
Sodium 170.79°  235.86"  164.65 115.09% Ym 70.54°
Calcium  482.89"  473.38"  333.89" 319.13" 3_73'b 186.54°
Magnesium 160.14"  159.08" 141.52% 124 1 6-%88.00"
Iron 36,97 4146 39.19° Ef BPAL £

Zine 4683 40.99°  48.24° _ $02 | a5
Copper 12.19° 11.86° 12.73" a Y1.2,79“
Manganese 12.52° 14.40° 14.53%

*Means in columns and rows with d@upers A iffeé§.<'0.05).

A (Sunnah foods — 450g, honey — 100 cose s

450g, honey — 50g, glucose syrup — 1 @unnah ood @OOg, honey — 100g,
glucose syrup — 70g), D (Sunnah one 50 cose syrup — 140g), E
(Sunnah foods — 150g, honey — 100g; — TO0DAF (Sunnah foods — 150g,
honey — 50g, glucose syrup — 40 e
N
\.- 24

The mineral percmtag t th® bar form tlon shown in Table 14 and Figure 7.
The Sunnah cereal t@l 7154—2 flm for sodium; 186.54-482.89 mg/kg for

calcium; 33. 64 g/k y 9 50 95 mg/kg for zinc; 12.52-17.05 mg/kg

b 4
for ma%ams 1.86-13.73 mg/g,, or copper; and 88.00-160.14 mg/kg for
magnesi \nanthan et al. (2013) in their work obtained 68.34 mg/kg of calcium,

6.00%ag/Re of iron and 2.48 mg/kg of zinc. The minerals observed in this work were

highé®™than those obtained by Ananthan and his co-researchers. In comparison to
Ananthan and others (2012), protein rich composite cereal bar produced; 8.9 mg/kg

calcium, 8.2 mg/kg iron and 2.8 mg/kg zinc. The Sunnah cereal bars formulated were



102

of higher mineral contents compared to that of Ananthan et al. (2012) because they
presented higher mineral contents than that of Ananthan and co-authors (2012). The

results obtained in this work were higher which made this glutinous rice a betterT

for production of cereal bars.

As displayed in Table 14 and Figure 7, magnesium and calcium 1gher than
other mincrals for all the samples. The values obtained in this stu comparable

to the results obtained in the work Pagamunici et al. (2014 (F re 7). Magnesium

play a crucial role in a wide range of biochemical and logi a and the
incidence of calcium in the products enhance the ir se in jpioa 1l’bi and
absorption of magnesium, manganese and zinc. 1p{ trac\?{merals

(2004), these trace minerals are vital for tl %s of bioloPyeal s@ns because they

contribute as co-factors in metaboli %sses S\MT @ were obtained by
&

Pagamunici et al. (2014a) and So al. (3Q14) Whd s@d cookies and granola

respectively. Nonetheless, the r?obta,‘\ e f latlons in this study were

higher than results obtained%ehman,t«aiﬂé%}ﬂ1 their studies of apricot-date

bars. They reported th&\? a& bargphad s@m (22.79 — 23.36 mg/kg), calcium

(101.02 -102.59 m@v o] (4.8 ;'050§g/kg) manganese (0.75 — 1.02 mg/kg)
' /kJ

Sypindh c l bars are higher in mineral elements than

and zinc (2.65 g
7
" N3
the apmo&b 8

zinc and manganese were not significantly vatgd

S

The @ minerals obtained in the study of Rehman et al. (2012) were lower
@!ricd apricots contained smaller quantities of calcium, zinc, iron, sodium and

manganese (Rehman et al., 2012) than raisins, dates and figs used in the formulation

of Sunnah cereal bars. Al-Hooti et al. (1997), in their study of date bars containing
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oat. skimmed milk powder, almonds, and sesame found iron, sodium, zinc and
calcium contents to be 4.30, 40.50, 2.97 and 166.30 mg/kg respectively. The minerals

in the bars formulated with Sunnah foods in this study were higher than th@

found by Al-Hooti and his co-researchers (1997). :

Table 14 and Figure 7 showed that the major mineral elements were m?gﬁum and

calcium for all the formulations. Magnesium plays a significant ro|iNide range of
t

biochemical and physiological processes. The presence of cal hi bars would

contribute to the increment of bioavailability and of zinc, ma es aM;eSium

8 1
(Pagamunici et al., 2014b). Pagamunici et al. (2014a d thatfa el-fikg’bar
0 4

containing whole flour from a new cultivar of amw haw m Cowts that
ranged from 2380.11 to 2648.20 mg/kg. The rcwota' igahiis ris‘gz:h (Figure

7) were lower to the calcium levels of PagamunMgp & cQ-aut 01@. Furthermore,

G the results obtained in this study,

obtained for the rest OQ iner
I
¢

Figure 7. The higheg Ve of tfe caldund axéaagnesium observed in their bars could
NS

be attributed tC% I(H'Hﬂ/&a&)?edv r and banana used in their formulations.

These ingretendy are rich in calci@The bars in this research were also rich in

calciux%dgncsium.
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Figure 7: Mineral levels of Sunnah cereal bars in mg/kg.

A (Sunnah foods — 450g, honey — 100g, glu (Swah foods —
450g, honey — 50g, glucose syrup — 140g), ah foo 30 oney — 100g,

glucose syrup — 70g), D (Sunnah foods — 300g, e \g 0 Syrup - 140g), E
(Sunnah foods — 150g, honey — 100g, g m&% %ﬂah foods = 150g,
é (]

honey — 50g, glucose syrup — 140g).

(
Copper and iron levels d% vary\‘oi%J;ga tIy” (P>0.05). Sodium varied

significantly (P<0.05) al@e Sz@or c , formulations A and B varied

: N
significantly from folcmns AN ."1hliéa’s as a result of the difference in the
i h

fruit contents. For@ns A gnd d :‘& fruits than other formulations; E and F.
QI w07
This actually d in the calciu&‘)\g?)ntents. Formulations C and D contained

: N
appreciaéwlum levels, 333.89 mg/kg and 319.13 mg/kg respectively. Increase in

ents resulted in the increase in the calcium contents of the formulations.

h\b’
The was observed in the results of Pagamunici et al. (2014b) and Al-Hooti et al.

(1997) in the bars they formulated with dates, sesame, oat and powdered skimmed

milk.
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Magnesium contents of the samples did not vary significantly statistically (P>0.05)
among samples except formulation F which had the lowest content of magnesmm
88.00 mg/kg. There was significant increase in all the minerals analysed as c ls

of the incorporated fruits increases.

4.3.2 Sensory Analysis VY~

The sensory scores of appearance, colour, taste, texture Rerall acceptability

assigned by the panelists are presented in Table 15. T hest Wearance

score was recorded by B, (6.40), though the scores \@Slgm ant (*ff BS-(P
A

>0.05) from other formulations. D had the highest m®en sc f #57 f&'colour

which was not significantly different at (P > 5) m \ure @ch had a

higher score for taste. It was observed \ texture es @e significantly
amed Dy tﬁ{% score, 6.22. The
S

highest mean for overall acceptan obt 1ed ‘fon@tlon C, 6.58; but the

scores were not different signific N
hj -
ern appearance which were not

different at (P < 0.05). Fonnulatlon

The cereal bars were 511 hilar

?‘

significantly different ll th t'on(S <0.05). Freitas & Moretti (2006)
N, |
produced cereal bar%l ba an‘a g scores obtained in this research were

NV :
higher than th ne(rlv')“worl@ Freitas & Moretti (2006); (appearance —
L 9

6.39, taste 2, texture — 5.29 @verall liking — 6.14) and also to the sensory

results, ‘ !\?cl 5), obtained in this work were close to those obtained by Carvalho et

@ The results in their work were as follows: appearance (6.70-7.50), colour

(6.80 — 7.60), flavor/taste (6.10- 6.90), texture (6.50 — 7.30) and overall acceptance
(6.20 — 7.10). However, Santos et al. (2011) obtained the following sensory results for

their cereal bars made with jackfruit: 6.10 — 6.90 (colour), 5.90- 7.10 (taste), 5.70-6.60
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(texture) and 6.30 to 7.10 for global impression. Results obtained in this study (Figure
9) were comparable to the results of Santos et al. (2011). Brito et al. (2004) geported
that the sensory scores of homemade cereal bars were 4.20 -6.60 (app ) and
colour (0.90 — 3.40) was below the scores obtained for cereal bars n&tﬁl puffed
glutinous rice and Sunnah fruits, (6.03 — 6.57). With regards to the W acceptance

(6.10-6.90), the acceptance scores of the bars in this research wcNsimilar to those

observed for Sunnah bars in this work, (6.12 — 6.40). {: l
Table 15: Sensory Analysis Results of the Sunnah ceggal ba \d. \Y'

Formulations Appearance  Colour Taste

A 6.22" 6.20° 6.0(&
B 6.40° 6.53" 63\ :
C 6.35° 6.37° Gj
D 6.35" 6.57° %28*’ 87
E 6.12° 6.2% 6.£ 5. :
F 6.18" e | QP 6.13° 68.11
. L
*Means in colur Nd I‘O"/ uperscripts differ (p <0.05).
& &
ym (Sunnah foods — 450g, honey — 100g,

N

Abbreviations: I.QWC f

(Seginad 08'5 450g, honey — 50g, glucose syrup — 140g), C

glucose syrup -

. NN
(Sunnah foogs ~$0g, lpl \7 P! Og,é?ucose syrup — 70g), D (Sunnah foods — 300g,
honey — 50% gMcCose syrup — 140 E (Sunnah foods — 150g, honey — 100g, glucose

syrup % (Sunnah foods s g, honey — 50g, glucose syrup — 140g).
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ah

Figure 8: Bar graph of sensory analysis showing consumer acceptance of Sunn

cereal bars
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Figure 9: Index of Acceptability of the Sunnah cereal bars by the consumers

74

(a2 (o)) ~ ~
(22} o] o ]

Percentage (%)

(o)}
»H

()]
N

D
o

The results in this research were comparN the result btair@in the studies on

\ *
food bar made from whole flour fro % cul%jma@h (Pagamunici et al.,

(|}
4
2014a). The scores for appearanc& d be nJl.34-064, texture, 6.88-7.38, and

N
overall acceptance, 6.91-7.€.Ve.bars,wer reg as well accepted once the
gre
significant differenc&bo. @Wles@ld Heymann, 2010). However,

!
formulation C had@he e Pre %Btexture which might have contributed to

its being th‘% latiop Wi ’t G hghest acceptance; this followed the results
obtained anthan et al. (2013@1

T:e%alues for taste score of the Sunnah fruit-based bars vary from 6.00 to 6.45.

imum score (6.00) was obtained by formulation A while formulation E had
maximum value (6.45) for taste; it shows that there was no significant effect of fruit

composition in taste with the samples of the bars. The mean values for colour of the
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cereal bars varied from 6.03 to 6.57. The minimum score (6.03) for colour was
obtained by formulation F while formulation B has maximum colour value (6.5§; The
ar

mean values for appearance and overall acceptance texture also di(tm y

significantly (P>0.05) among different formulations (Table 15). A

The average scores for texture ranged between 5.33 and 6.22. Fo%ulx' n A had the

lowest score while formulation C has highest score. There was rficant difference

among the formulations’ textures at (P< 0.05). T@ va@ overall

acceptability score of the Sunnah fruit-based bars indigcated thatforngl ticfn\Q"has
| S

ility of‘,di ferght fo@lations

. . b

was in conformity with the results of Al-Hooti et al{§(199 \mxpresﬁ'that global

acceptance score of 6.90 to 7.30 in dateK%Vesen reséghis study were
very much in agreement with the fm@ of S t 1‘.-&&013) who reported
N
colour scores of 5.10 to 7.80; appe%scor@s of to , taste mean score of
“‘i\g %e%
5.50 — 7.75, texture scores between MBS T 3% andé\ rall acceptance of 5.70 to
7.80. ' 0
NG,
The results obtained &15 tudy! (Tale 15 %ere comparable to the findings of

N
Moura et al. (201 3@“7”}” t}!n ﬁ%‘(study revealed as follows: appearance
(6.60), overall %lce

work (Table s amd Figure 8), werecﬂ)&:in the range obtained by these authors; Moura

et al. (_;é The results were comparable to the data found by Souza et al. (2014).

maximum 6.58 score, (Figure 8). The overall accep

ormulated three different samples of cereal bars using whole flour of pseudo-

cerc¥€ of new cultivars. Their formulations had 6.98 — 7.19 for appearance, 7.01 —
7.74 for taste, 6.95 — 7.34 for texture while overall acceptance ranged between 7.03

and 7.40. Results in this research were comparable.
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There was no significant difference (P> 0.05) in the appearance of the Sunnah cereal
bar samples. This corroborated the findings of the work done by Pagamunici et al.
(2014a). The scores of the appearance of their bars ranged from 7.34 to 7.64\#h

scores of the appearance of the Sunnah foods-based cereal bars in this %\were
closer (6.12 — 6.40). The scores of the other attributes of the bars in the Study of
Pagamunici et al. (2014a) are as follows: taste (6.83 — 7.38), texturgy6.6 B~ 6.92), and
overall acceptance (6.91 — 7.38). The results obtained for theVah cereal bars

formulated with Sunnah foods and puffed glutinous rice 15, V@parab]e
. .
to the findings of Pagamunici and co-authors (2014a). \F'
Q)
Texture and taste were the most significant attrib ceg< oougy et al.,
1996). Honey and glucose syrup imparted a pEﬁw nd

Mahanna et al. (2009) verified that the most

ant senso

taste. In the sensory panel (n=60), %\ples%t d c\:’@e rated acceptable
(]

[’}
(average > 5.00) for the attributes \éted g}). 'K& attributes were taste,
texture, appearance, colour alE oWaccef)tan?. lt 8%0 served that the attributes

(appearance, taste, colour and ralla\& &powed no variation in the six

formulations of the 53@150

O

5). xmr@ribute of the formulations were

\ .
significantly differe1®.0 ; l'o?l’tlocxié{)btained the highest scores, regarding
i

texture (6.22) (1%&%11:3 ce; 't®.58). Baixauli & co-researchers (2008)
Y—

studied the t of gradual resista}l\@!arch in baked products; they obtained scores

closer theé\s obtained in this research for sensory qualities such as texture (5.70 —
6.80). Mppchrance (5.60 — 7.80), taste (6.50-6.90) and overall acceptability (6.40-6.60).
Formulation C was the most acceptable, with LA (index of acceptability) of 73.11%,

(Figure 9).

t—@.
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Furthermore, Silva et al. (2013) formulated cereal bars were with cassava flour and
incorporation of dehydrated banana and ground cashew nuts as the fruit base. The

results of the sensory analysis were not far from the findings obtained in thi SR..

They obtained 7.40, 7.28, and 7.78 for colour, texture and taste respec The

results obtained in this study/research compared favourably with their, Emdm s. The

difference in the scores was as a result of different ingredients. Mo nsory is a

subjective test. Y.
4.4 CONCLUSION \d. .

o\
| &
Sunnah foods' incorporation into the cereal bars cha the m m al ﬁlgbf the
ars

samples. It has been observed that it is possible to fo ulat

foods. These Sunnah foods are very ricl @ral

bags possessed high

compared to cereals. The research showgd that Sz Vo
mineral compositions. The Sunnah cer r as a sneck @ acceptable by the
u&!ilts

consumers as shown by the sensor ahI '\I}crease i Simmnah tod

contents of the bars increase% neral

Formulation C with 300g wal fl"ll ved 1ghest scores of acceptability

vel f|t nal products significantly.

among the PandlStS < 1 tab 1 corroborated this assertion. The
usefulness of Sum rl u(aﬂ@ywuh respect to the high sensory scores

>4
pared to other san\&l%s, had the highest scores for taste and texture.

was attributed : ¢ jugh ta{t dﬁext of the bars containing high fruit contents;

formulat10

Text %to increased the palatability and acceptance of the formulation.
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