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Abstract — Ovalbumin incorporated breakfast cereal is a
good source of protein with several functional proprties.
Formulation of breakfast cereal carried out several
preliminary trials with different percentages of rice flour,
chickpea, mung, cowpea, maize, skim milk powder, ah
ovalbumin. Breakfast cereal was achieved by mixin@0 %
rice, 6.67 % maize, mung pea, cowpea and sugar, Ta
chickpea, 3.34 % skim milk powder and ovalbumin, B7 %
salt and vanilla with 33.3 % water. Protein contentof the
formula 15.12+0.53 percentage and protein calorieeported
high value of 17.34 % from total energy. Moisture ad ash
contents were noted to be high and low in fat (4.38.65%)
content. High value of Bulk Density of 0.67+0.03 giL
reported with desirable packing abilities. Lower wader
absorption capacity 144.58+0.16 g/100g, of the prodt is
desirable for nutrient uptake. High lightness and gllowness
with low redness was reported (a*-3.96+0.36, b*-380+0.56
and L*-69.20+1.12), which results a desirable appeance.
Total Plate Count was not exceeded the recommendeelvEl
of ready to eat products up to forth week under rom
temperature. There were noSalmonella or coliform reported
with same storage conditions. pH of the product didot vary
with the period measured (p>0.05). Based on thosedts
ovalbumin incorporated breakfast cereal can be
recommended as a good protein diet with low fat foadults
and adolescent.

Keywords — Breakfast, Cereal, Ovalbumin, Ready-to-eat,
Chicken Egg, White.

|. INTRODUCTION

Protein plays a vital role in health for synthesisody
protein and other nitrogen containing molecules. [1
Shrinking of the daily protein intake through briset
associate with delay in cognitive functions andlang
term it subordinates with obesity [2]. Breakfasttis first
meal of the day, it is consider as the most impurtaeal
of the day. However, it is also a meal that ofteipged by
adults due to workaholic nature, low time managéme
and feeling fullness in the morning [3].

According to Food and Agricultural Organization an
Grain Research Institute [4], cereals play an irtgtrrole
in breakfast; rice and maize are the two most coniyno
consume cereal in the world. Egg and milk play @lvi
role as source of protein

protein diet through breakfast. Ready to eat Brastkivith
those ingredients can have an option for high proteeal
to avoid malnutrition of those elements.

Rice Oryza sativa) stands for the half of the daily
calories of the world population. Rice has foundbéovery
easy to digest. It is low in fat, low in cholesteraigh in
starch, and has a high nutritional content [5]. ckpea
(Cicer arietinum) is also an important food legume,

in breakfast diets [2].
Combination of cereals, egg and milk ensure theh hig
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that may reduce the risk of chronic diseases atitnize
health. In addition, chickpea reported cancer-pngug
abilities referred to [6]. As [7] mentioned Maiz&eé
mays) in human diet, consider as a good source of vitam
B1, B5, folate, dietary fiber, vitamin C, phosphasoand
manganese. Cowpedifna unguiculata) flour has high
properties such as water absorption, fat absorptoal
protein solubility [8]. According to [9] mung bedkigna
radiata) is considered as a food which has balanced
nutrients. Moreover it denotes in same orientatimng
consist with antidiabetic, antihypertensive, antitamor
effects.

Skim Milk (SM) is the product that derives after
separating cream from whole milk. With referring to
WHO/FAO [10], adding only 2-5% of Skim milk powder
to a blend gives a milky and creamy flavor; resuitsa
considerable increase in protein intake.

Eggs are reasonable, nutrient-rich option for peayd]
all ages. Egg white plays an extensive function as
processed food ingredient. The egg white congi$ts
10.5% protein and 85% water [11]. Ovalbumin,
approximately high protein consists in egg whitd%®.
Ovalbumin is a monomer, globular phospo glycoprotei
with molecular weight of 44.5 kDa with isoelectpoint
of 4.5 [12]. Ovalbumin is the major egg white piotéhas
well-balanced amino acid composition, and thus ban
used as an excellent protein source for many foemis.
Human blood albumin is reported as an excellengdru
carrier, indicating that ovalbumin can also be &eptal
drug carrier [13]. Further ovalbumin was also réporto

ave tumor necrosis releasing factors, which catyap
umor suppression [14]. Hydrolyzed ovalbumin showed
strong angiotensin I-converting enzyme (ACE) intaby
activity [15]. Some of the peptides produced from
ovalbumin not only showed strong ACE-inhibitoryesffs
but also lowered blood lipid content [16]. Vasotida
effect was observed from the peptides derived fegg

White as well as from ovalbumin. Therefore objeetivf

(}his study was to develop a ready to eat breakfastal

with high protein diet for adults and adolescent
incorporating excellent nutrition blend of rice, irg
mung, chickpea, cowpea, skim milk powder
ovalbumin from chicken egg white.

and

[I. MATERIALS AND METHODOLOGY

A. Product Preparation

Locally available Rice (Oryza sativa) and Chick pea
(Cicer arietinum) flour, Mung {igna radiata), Cowpea
(Vigna unguiculata) and Corn Zea mays) flour were
prepared with locally available grains. Ovalbumimmsw
prepared by the method referred in [17] and locally

consumption reported to have some physiologic lisnefavailable skim milk powder, and other ingrediean(lla
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and salt) were used for preparation. Initially @negtions separately with a three-digit number and servedtlier
were arranged with several percentages of ingreslemd  sensory evaluation. Clean water was provided tarnctbe
sensory results were used to finalize the finalipeec mouth between each sample. Thirty untrained paselis
consists of 20% rice, 6.67% corn, 6.67% mung pgX,% (Age group 21-26 years /male & female) assessed the
cow pea, 12% chickpea, skim 3.34% milk powder, %34 appearance, texture, color, mouth feel and overall
ovalbumin, 0.67% salt, 0.67% sugar, 0.67% flavoracceptability scores of the samples using a 5-gadbnic
33.30% water. Two-flavor component salt and vanillacale.
were used in the product, maintained less than @8 (
basis) as it perceive on taste interaction [18].rifu [1l.  RESULTS AND DISCUSSION
product preparation, aforementioned raw materiagsew
adequately mixed adding water and dough was forme. Proximate Composition of the Product
Formed dough was steam cooked at 100 °C for 40tesnu  Ovalbumin incorporated breakfast cereals consish wi
and oven dried at 150 — 200 °C for 15 minutes. Ikina 15.12% of protein content which is comparativelghgr
oven dried product was ground to obtain the finahan reported in [19] and [24]. In addition, eva&avith
breakfast cereal. the [25] it has high protein value than sorghum
B. Proximate Analysis incorporated breakfast cereals. Consistent withtadje
Moisture of the product was analyzed using 2-5 g decommendations in the report of joint World Health
homogenized sample at 100-1050C in a drying oveh [1 Organization/Food and Agriculture Organization [26]
Crude fat analysis was conducted according to arand energy from protein is recorded as 10-15%. Furtoeem
Soxhlet method with slight modifications [20] with [27] reported that high protein diet habitually siepposed
moisture removed sample. Crude protein was cawoigd t0 consist 15-16 % from total energy. In addititat, level
with Kjeldhal method with some modifications andhAs of the breakfast cereals was reported as low value
with muffle Furner [20]. Carbohydrate, total energyd 4.32+0.65%. Moisture and ash contents were notdaeto
protein caloric value of the product were calcuatising high (Table 1).
the methods mention by [19].
C. Functional Properties
Bulk Density of the product was measured and

Table 1: Proximate composition of the ovalbumin
incorporated breakfast cereal

expressed as gram of dry matter per one millilj2s]. Parameter Percentage
Further water absorption capacity was expressectas E;?tem 12%%822
of maximum gram of water absorb by 100 g of dryterat Ash 2 29+0.32
[22]. Color value of product was determined usimdoc Fiber 1.60+0.10
meter (CR 410, Konica Minolta Inc., Japan), whichsw Carbohydrate 60.58+1.08
calibrated against a white reference tile. Moisture 15.68+0.45
D. Keeping Quality Analysis Total Energy (kcal/100g) 348.60

Microbiological and pH analysis were used to measur _% Protein calories 17.34

during storage period using the methods expressf2Bj. * Al values are given as percentage with their standard
Total Plate Count Analysis was carried out with pplate ~ deviations.

method using Plate count Aga&almonella analysis was
conceded with Direct Enrichment method. Homogenéte
sample at ratio of 1: 9 samples to distilled watkiyted
through a series of tubes. Approximately 1mL ofidiits

Results were well demonstrated that, proximate
composition of the developed breakfast cerealsfmsi
the recommended levels of nutrition intakes. Furttere
' 4 fluctuations of the values in terms with the recoenched
.Of egch (;Ube3;\f,'g]f9nllé ggil]nznlellafe?n?hmegl&) bSroLh values give more benefits to the consumers of thdyzts
Incubated at or 46 x2 . A loopiul of €acblrsub 55 4 added advantage compared to same type afgtsod
cultured to Xylose-Lysine-Deoxycholate agar med|qn the market with different origins
Plates were incubated at 37 °C for 20-24h. TheeplatB. Functional Properties

were examined for typical colonigSoliform analysis was Bulk density (BD) of the product reported as averag
ied out with lat thod. H te $asn ) R
carmed oLt Wit pour plare metno omogena’e pvalue of 0.67+0.03 g/mL. This value is higher than

were poured into petri dishes and procedure wasatep _ .

with each dilution prepared. 15 mL of molten Viokeéd reportled2|25[lg]1%nd [(218]2' gég%e(;sBD valude :‘jorbbk(’?g

Bile Agar was added to each plate, cooled to 44€4&nd cerea (2.45+0. 0 and 2.69+. ) recorde y [29].
relation to [29] higher the BD value less packagspace

mixed carefully and allowed to set. Plates werailraded . . ]
at 37 °C for 24+2h and observations were recorded. 'S 'equired. Higher BD value recorded by the ovaibu
I1’ncorp0rated breakfast cereal important in lower

determine the keeping quality of the ovalbumi Ko d o \ :
incorporated breakfast cereals, pH of the homogené?ac aging space and storage. It IS Important imseo
reducing the cost factor in storing and packing and

samples were measured using calibrated digital gitem .
(Delta, 320, Japan) with time duration of 5, 10d &5 up transporting. Nevertheless prqduct reported to dmme
to 30 days. lower water absorption capacity (WAC) of 144.588).1

. 0/100g. This value reported lower than [25] and][18
E. Sensory Analysis line with [28] WAC of the breakfast cereals may aty

Approximately equal portion of the product was serv be associated with the nature of starch granulésr af

in odorless, disposable paper plates and sampleode
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toasting. When water absorption is lower, it isickble with ultraviolet treatment or vacuumed packagingyma

for making thinner gruels that will enhance moreake
of nutrients [30]. Lower WAC of the ovalbumin
incorporated breakfast cereal may associate witre
take of protein and other nutrients during digestioom
the wide range of ingredients in the product.

help to increase a extended shelf life to the pcodu

IV. CONCLUSION

Ovalbumin incorporated breakfast cereals has met

Color values of the product were reported to chah@® gpecific nutritional requirements such as a goootgin
to treatments that applied in production process].[3 diet with high protein calories and lower fat value

Ovalbumin incorporated breakfast cereals

haveyrthermore functional properties and keeping tyali

respectively a low redness and high yellowness arghrameters have clearly shown the developed brtakfa

lightness (a*-3.96+0.36, b*-35.20+0.56 and

L*-cereal product is well fit with the standards andan be

69.20£1.12). As it was denoted by [32] increasihg t successfully introduced to both adults and youngson

processing temperature reduces values of L*, a* land
This is due to Millard browning of sugar. Higherllgev

value refers to low Millard reaction and it is fasble for
product gelatinization. Developed ovalbumin incogied
breakfast cereal has recorded higher L* value duewer

Millard browning reaction during the processing.weay

reaction rate permits gelatinized starch to be digpi [1]
digested after the ingestion.

C. Keeping Quality of the Product

The shelf life of most ready-to-eat dry breakfamteals
deems as 6 to 18 months at ambient temperature wih
package integrity [33]. pH of ovalbumin incorpoiite
breakfast cereals was reported a mild acidic camdit (3
(5.6 to 6), but relatively higher pH than most ecdse
(figure 01).

As it was reported by [28], blends of maize, Africa [4]
yam bean, defatted coconut cake and sorghum extrat
shows pH from 4.70 to 6.56. According to [34] maize
legume combinations and traditional processed terea
reported pH values of 4.72 to 4.88. (6]

6.1
a a [7]

o o

pH
o
4]
a1
W

(8l
5.6
53 [l
0 10 15 20 30
Storage Days
a B ] [10]
pH values are not significantly different
Fig. 1. pH change of the ovalbumin incorporatedakfast
cereal with the storage time [11]
[12]

Therefore, the pH sustains in a healthy range twver
storage period and it revealed the breakfast ceczal be [13]
consumed safely same as prevailing products sitailtre
developed product. [14]

Total plate count of the ready to eat products khtass
than total colony count of 1xi0O(log CFU) [23]. [15]
MoreoverSalmonella andColiform were not detected with
the storage period and, it revealed the produdh ithe
acceptable level under the ready to eat produegoay. [16]
However shelf life of the product can be increaseth
modified packaging material. Further, polypropyldrag

Further suggested hydrolyzed ovalbumin portion ban
replaced and it may give additional functional s
to the ovalbumin incorporated breakfast cereals.
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