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MILK BEVERAGES FOR CHILDREN
El-Zainy, ARM." El-Zamzamy, F.M." Mostafa, M.Y.A."
Abstract

This work was carried out to study effect subgtiutof corn grits
with 5 % sweet potato or pumpkin grits for procegscorn snacks using
extrusion cooking techniques . The most favorableddions for operator
device were determined namely: feed moisture contespeed screw and
extruder barrel temperature .Sensory evaluationh sas color, taste,
appearance, crispness and over all acceptabilitythen final product
characteristics were studied. Three factors wesatified for the operation
as follows :feed moisture contents(16, 18 and 2G%ew speed(120, 140,
160rpm) and barrel temperature(130, 150 and 170 4nd the impact on
the physicochemical properties such as bulk den@l), expansion
rate(ER) and water solubility index %( WSI %). Tiesults indicated that
the suitable expansion ratio were 2.01 and 2.62 gn8 and the swelling
percentage were 3 .5 t03.4 %, respectively cheick6% and 18% moisture
for blend snacksl ( 95% corn grits + 5% sweet potits )and blend
shacks2 ( 95% corn grits + 5% pumpkin grits),wlhiile proper screw speed
( 120 and 140 rpm ) by high barrel temperature @ #48d 150 oc). The
results showed significant differences in the coltaste, appearance,
crispness and over all acceptability in each ofllead 1 and 2 as compared
to the control (100% corn grits snacks) and hadest bppearance of the
blend 1 and the highest values for color, taste amt all acceptability for
the blend 2. So, it can be concluded that the pgod extrusion device
cooking heat the most suitable for operation isteainfeed humidity 16%
temperaturel30 °c and the speed screwl20rpm fbleadl and 18%
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moisture ,150° ¢ and 140rpmfor the blend 2to predaiproduct acceptable
corn Snacks, and on the other the use of 5% o$weet potatoes grits or
pumpkin grits for the production of corn snacks tcbated positively to
show the desired qualities of a product such agasing the expansion rate
, iImproved crispness, taste and overall acceptabilihis study highlights
the importance of the selection experimentallyitheact of new ingredients
on different variables when manufacturing snackimfcorn snacks.

Keywords Extrusion, Snacks, Screw Speed, Sweet Potatopkom
Corn grits and sensory.
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CHEMICAL, SENSORY, PHYSICAL AND
MICROBIOLOGICAL EVALUATION OF THREE NOVEL
MILK BEVERAGES FOR CHILDREN

El-Zainy, ARM." El-Zamzamy, F.M." Mostafa, M.Y.A."
Introduction:-

In the early years milk fruit juice mixes were knmoawThey have
always been appreciated and gained wide populanidyacceptance. These
mixes continued to be in production in many cowstras they offer a
variety of cocktails mixed with milk are processedd gained great
acceptance. Nicklas (2003) said that milk consummptiby increasing
calcium intake-protects people from a variety ofngkrous medical
conditions. These include hypertension, colon carmeast cancer, ovarian
cancer, kidney stones, insulin resistance syndroabesity, and lead
poisoning. cow’s milk consumption has several béne$tudies show that
children who consume milk products have reducedk md protein
malnutrition, fewer dental cavities, increased maheontent in their bones
and fewer bone fractures and reduce risk of devmgopckets (Edwards et
al., 2007). On the other hand Wiley (2005) repottest U.S. study found
that milk consumption was linked with taller teeeesy even after
controlling for age, sex, household income, andnieity, while
consumption of milk is effective at promoting muwesgrowth and improving
post exercise muscle recovery by Chavarro et 8042 In addition, Wiley
(2009) reported that a U.S. study found that presicbhildren who were in
the top 25% for milk consumption were about a ceater taller than their
peers. Liu (2007) mentioned that phytochemicals amebxidants in whole
grains such as wheat have not received as muchtiatteas the
phytochemicals in fruits and vegetables althoughiticreased consumption
of whole grains and whole grain products has besoaated with reduced
risk of developing chronic diseases such as caadimyar disease, type 2
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diabetes, some cancers and all-cause mortalityg B#)11) Stated that
flavored milks are unfermented milks mixed with ayga flavor/aroma-
giving ingredient, and stabilizers. They caterhe tlesire of the consumers,
especially children, for variety and a differentpexence in flavor.
Important flavors are chocolate, coffee, vanilleawberry, malt extract and
chocolate, and banana. Chocolate milk is the mopular flavored milk,
especially with children (90% like its taste) (Millet al., 2007). Mango is a
source of bioactive compounds with potential hepltmoting activity:
ascorbic and dehydroascorbic acids, carotenoidengiits compounds,
fiber, terpenoids and others. Several studies hdemonstrated the
biological properties of compounds found in alltpanf the mango plant,
suggesting their beneficial effects on human healplarticularly as
antioxidant (Ribeiro and Schieber, 2010). Therefibre aim of this work
was studying the effect of adding wheat to cow mdk chemical
composition, sensory, physical and microbiologigedperties of the final
product, then manufacturing three wheat milk beyesa (WMB):
Strawberry wheat milk beverage (SWMB), Mango wiradk beverage and
Chocolate wheat milk beverage (CWMB) and studyhng eéffect of adding
chocolate and fruit on their chemical, physicahssey and microbiology
properties.

Key words: Cow’s milk, Wheat, Strawberry, Mango, Chocolate,
Flavored milk beverages.

MATERIALS AND METHODS
1. Materials:

cow's milk, wheat (Triticum aeritinum), sugar, szl fresh mango
fruits, selected fresh strawberry fruits and finewdered chocolate
"Nesquick” with ingredients (sugar, cocoa, soyathét, salt, vanillin and
cinnamon) and manufactured in Egypt by Nestle Eg8pA.E. were
obtained from the local market.

{(1260)
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2. Methods:

2.1. Preparation of raw materials:

2.1.1.

2.1.2.

Preparation of wheat: The wheat grains wexghed with tape
water and soaked for 6 hours then, it was cookeHoiting
water for half an hour even absorb water and wete gn the
quiet heat until full cooked, then it was mincedlhvaad pressed
on filter to separate fibers. The produced extweithout fiber
was used as the wheat additive form to the bevsrage
Preparation of milk and fruits: Ceamilk was mixed, filtered
and boiled in water bath for 30 min. Mango was veastvith
water, peeled off and destined. The flesh was mhaokeooly
ethylene bags and stored in a deep freezer (-1&A@i)
required. Strawberry was washed with water thexechin the
blender without water until it becomes homogenguice. The
flesh was packed in poly ethylene bags and staned deep
freezer (-18°C) until required.

2.2. Preparation of beverages:

2.2.1.

Preparation of wheat- milk beverages: Ddfer level of

prepared wheat (5%, 10% and 15%) were added wigug%s to cow's milk
and mixed well, then this mixtures were pasteuriz¢d75°C for five
minutes (Jaan, 2001), filled in glass bottles,ered, cooled and stored in
the refrigerator at (5+ 1)°C. Beverage with 15%ypared wheat was chosen
to be the best one according to the sensory evatuand protein quality as
shown in Table (1).

Table (1): Recipe of wheat milk beverages.

Samples Milk Wheat Sugar
% Gm % Gm %| Gm
“Control” Cow milk 100| 250 0 0 0 0

5% wheat milk beverage

O

B 2325 |5 125 |2 |5

10% wheat milk beverage 8B 220 10 2p 2 5

15% wheat milk beverage| 83 | 207.5| 15| 375| 2| 5
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2.2.2. Preparation of fruit and chocolate beveragé$heat-milk
beverage with 15% wheat was produced as a contol @ther three
flavored beverages were prepared: 1) Strawbernaivimk beverage was
prepared by adding 5% strawberry to the controlM&ngo wheat milk
beverage was prepared by adding 5% mango to thieotoB) Chocolate
wheat milk beverage was prepared by adding 10%atatcpowder to the
control, then this mixtures were pasteurized aC7fsf five minutes (Jaan,
2001), filled in glass bottles, covered, cooled atwted in the refrigerator at
(5+1)°C. The beverages were stored for 21 days abtdined beverages
were taken at initial and after 3, 7, 14, 21 daysrd) the storage period and
assessed microbiologically, sensory, physically atttemically. The
beverages with 5% strawberry, 5% mango and 10% @&i@cwere chosen
to be the best one according to the sensory evatuat

2.3. Products analytical methods:

2.3.1. Chemical analysis:

Determination of moisture, crude protein, crude &sh, carbohydrate
content, energy and pH value were carried outlisahples as
follows:

2.3.1.1. Determination of moisture, crude proteamd crude fat:
Moisture, crude protein and crude fat were carrieat
according to the methods of A.O.A.C. (1995).

2.3.1.2. Ash contents: Ash contents were carriddacoording to the
methods of A.O.A.C. (2000).

2.3.1.3. Carbohydrate content: Carbohydrate wasulzdéd by the
following equation: Carbohydrate = 100 — (% moistur %
protein + % fat + % ash)

2.3.1.4. Energy value: Energy value was calculaigdiescribed by
Hawk et al., (1949) who

estimated by the following equation: Energy valu€&carbohydrate
*4) + (% protein * 4) + ( % fat * 9).

2.3.1.5. pH value: pH value was measured accordiritje method as
described by Ling, (1963) using digital Orion pHtere Model
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SA720 (Orion, USA) equipped with a souder (combigéxks
electrode).

2.3.1.6. Determination of Amino Acids: Amino acid®ntent of
beverages was determined according to Milliporeojgerative
(1987) using HPLC at National Research Center, Gtzg/pt.
The apparatus used is Spectra-physics Analytinal, Aoogg —
600 with spectra focus optical scanning detectal spectra
system UV 2000 detector and ultrasphere C18 Beckman
column. The analysis was carried out using a gradi€Pico —
Tag solvent A&B at 40°C and flow rate 1 ml / minet®ction
of the separated Pico — Tag amino acids at 254 ave\\ength.

2.3.1.7. Protein quality: Essential amino acidsemdEAAI) and
biological value (BV) was calculated as describgdiessouki
and Hassanin (1995). Amino acid score (AAS) wasutated
for essential amino acid by using (Anon, 1985). AA§AA/16
gN + AA of (FAO/WHO)}.

Protein efficiency ratio (PER): The protein efficey ratio of the test
was based on their amino acid content accordirigdmeyer, et al. (1974).
However the following equation was used:

PER1 = 0.684 + 0.456 leucien — 0.047 proline
PER2 = 0.468 + 0.454 leucien — 0.105 tyrosine
BV =49.09 + (10.53 PER?2)

Grams consumed to cover the daily requirements rofem and
essential amino acid for children (6 — 10 yearsy walculated by using
RDA (Anon, 1989).

GDR of protein = 63 * 100 / (protein %).

Percent of satisfaction of protein and essentiainanacids, when
consumed 250 g from given beverage (PS / 250) wa&iclated by using
RDA (Anon, 1989).

Essential amino acid, which showed the highest GBRe, is called
restricting Amino Acid (RAA).

TR\
@
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2.3.2. Sensory evaluation of beverages: Sensonjuai@ of
beverages were carried out to determine their $gnso
characteristics according to Moor (1970) who recanded the
following score (10) excellent, (9) very good, (§yod, (7)
medium, (6) fair, (5) poor, (4) very poor, (3) extrely poor.
2.3.3. Physical analysis: Physical analysis of beyes was carried out
in the Agricultural Research Center, Giza, Egypiolewing:
2.3.3.1. Determination of total pectin content: é&ksvof pectin
substances in beverage were determined
colorimetrically by carbazole sulfuric acid method
according to the method of Reitmier and Love (1996)
Results were expressed as gm Anhydro Galacturonic
Acid (A.G.A.) per 100 gm on dry weight basis.

2.3.3.2. Determination of color index (O.D): Colmdex of
fresh samples was determined according to the metho
of Hendel et al., (1950). Thus E 5% 1 cm 390nnereef
to the optical density of an extract prepared V€6
nes of material per 100 ml of solvent, with
transmittancy measured in a 1-cm cell at 390 nm.

2.3.3.3. Determination of total soluble solids (B Total
soluble solids were determined in beverages aaogrdi
to the method as described in A.O.A.C. (2000).

2.3.4. Microbiological analysis: Microbiological wot data are
expressed as colony forming units (CFU) per granghtE
dilutions were carried out to determine the nundfdoacteria
during storage. One ml of each dilution was asefyiplated
in the media plate.

2.3.4.1. Enumeration of total bacterial count (TBElat count
agar medium (A.P.H.A., 1971) was used for detecting
the total microbiological count. A known volume of
sterile sample 0.1 ml was added to Petri-plates
containing agar medium, then the Petri-plates were
incubated at 37°C for 48 hours. The total bacterial
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count was recorded as colony numbers per grams of
samples.

2.3.4.2. Enumeration of spore formers bacterialnto&por-
formars bacterial counts were determined accortbng
Chalmer (1962) using nutrient agar medium.

2.3.4.3. Enumeration of yeast and moulds countstat®o
dextrose agar medium (Difico) used for moulds and
yeasts count according to A.P.H.A. (1992). Thegsdat
were incubated at 30 °C for 3.5 days.

2.3.5. Statistical analysis: All data were subjddtestatistical analysis
of variance (F-test) "one way ANOV". It is a pedare used for
testing the differences among the means of twdnreats. The
significance of the measured data were considesefblews:
not significant: (N.S) when P > 0.05; significa() when P <
0.05; high significant: (H.S) when P < 0.01. Whéres the
probability (reflect of null hypothesis) Details fdfrmulae used
are given by Armitage (1971).

RESULT AND DISCUSSION

1. Wheat milk beverages:
1.1. Chemical composition:
1.1.1. Gross chemical composition (g/100g/ww) @f raaterials:

Moisture, total protein, ash, fat, carbohydrated anergy of covg
milk and prepared wheat as raw materials were decbin Table (2).

It can be observed that the prepared wheat recoi@@@47+0.071,
3.81+0.938, 0.201+0.1, 0.547+0.029, 15.195+0.909 #0.943+0.466
0/100g wet weight) for moisture, total protein, a#t, carbohydrate and
energy, respectively. On the other hand the 'sownilk recorded
(86.864+0.224, 3.005+0.672, 0.770+0.002, 4.159+D.48202+0.533 and
70.259£2.979 g/100g ww) for moisture, total proteish, fat, carbohydrates
and energy, respectively.

@
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It could be stated that prepared wheat has the ehigliprotein,
carbohydrates and energy contents, where as thiedswest moisture, ash
and fat contents when compared with the cow milk.

These results are in accordance with the data foyndcCane et al.
(2007) who found that milk composition analysisy @®0 grams wet
weight was (water 87.8g — fat 3.9g — protein 3.2garbohydrate 4.89 —
energy 66 kcal — sugars (lactose) 4.8g. Also Haf®884) reported that in
unhomogenized cow milk, the fat globules average about four micrtarse
across. The fat-soluble

Table (2): Gross chemical composition of raw materi

Parameters
Sampleg Moisture Tot-al Ash % | Eat % Carbohydrat Energy (ke
% protein % %

Cow | Mean| 86.864 3.005 | 077q 4.159  5.202 70.250
milk | sg | 0.224 0672 | 0002 0431 0533 0.979
Prepar¢ Mean| 80.247 3.81 0201l 0547 15195 80.94B
d wheat sg 0.071 0.938 0.1| 0.029 0.909 0.464
F value 5.923 0.212 9.091 6.343  0.498 7.85p
Sig 0.072 0669 | 0039 0066  0.519 0.044

SE: Standard Error

vitamins A, D, E, and K are found within the mil&tfportion of the
milk. The carbohydrates and lactose give milk iisest taste and
contributes approximately 40% of whole cewmilk's calories. Similar
observations were reported by Guo (2011). Milk ptes over 10% of the
requirement of calcium, vitamin D, magnesium, plasps, potassium,
riboflavin, protein, and carbohydrates for mostgledMoore et al., 2006).
The levels of protein found in commercial UK wintgheat varieties vary
between 10 and 14% (Blanco et al., 1996).
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1.1.2. Gross chemical composition (g/100g/ww) ofeahmilk beverages:

Moisture, total protein, ash, fat, carbohyedsaand energy of cdsv
milk as a control and three Wheat Milk BeveragesBY with difference
levels of wheat (5, 10 and 15 %) are shown in Té&R)e

It is noticeable that moisture (g/100g wet weigtdhtent was 86.864
+ 0.224, 84.882 £ 0.326, 84.035 = 0.064 and 834008 for the control,
5, 10 and 15% WMB, respectively. Data shows tharehwere high
significant difference (p<0.01) between the bevesagnd it was obvious
that moisture decreased gradually by increasing wheat level in the
beverage. The same table shows that protein cofgértOg ww) was 3.005
+ 0.672, 3.033 + 0.974, 3.499 £ 0.338 and 3.482480 for the control, 5,
10 and 15% WMB, respectively. No significant difaces were observed
in protein values between the control and 5% WMayéver a significant
differences (p<0.05) were found between the coranal (10 - 15%) WMB
for the beverages. These results explained that prbtein increased by
increasing the wheat level in beverages, and that to increasing the
protein level in prepared wheat than cowilk.

Data represented in Table (3) revealed that there Wwigh significant
difference (p<0.01) between the control and thréeat milk beverages in
both ash and fat contents for the control. It shtived ash and fat content
decreased in three beverages by increasing thet \\evedh due to the lower
content of ash and fat in prepared wheat as cordpareows milk.

Results in Table (3) show that there were highiBggmt differences
(p<0.01) between the control and three beveragesibohydrate for the
beverages, the results show that carbohydratesased in the beverages by
increasing the wheat level and this due to the taw@atent of carbohydrate
in milk as compared to prepared wheat.

The energy values (k cal/100g) of WMB were highemt the control.
The energy values recorded 70.259 + 2.979, 75.18.345, 75.611 + 0.447
and 76.635 + 0.564 for the control, 5, 10 and M&%dB, respectively. It
shows that the control has the lowest energy vane energy values

@D
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increased gradually in the beverages by increasimgat level because of
the higher content of wheat carbohydrates as caedpaith the milk.
Table (3): Gross chemical composition (g/100g/wéwvbeat milk beverages (WMB).

Parameters
Samples Total Carbohy| E
IMoisture 9 o-a Ash % | Fat % arbony tnergy
protein % drate %| (kc)
“Control” Mean 86.864 3.005 0.770 4.159 5.202 70.359
cow milk SE 0.224 0.672 0.002| 0.431 0.533 2.97p
*% A *% *% *A
506 WMB Mean 84.882 3.033 | 0.744%*3.521**| 7.823**|75.113
SE 0.326 0.974 0.017| 0.612 0.718 8.34b
*% * *p *% *% *A
10% WMB Mean 84.035 3.499* [ 0.700%3.007**| 8.638**[75.611
SE 0.064 0.338 0.029| 0.064 0.308 0.44y
*k * *p *k *% *A
15% WMB Mean 83.410 3.482* | 0.683*2.719*| 9.559** [76.635
SE 0.008 0.430 0.014 0.08p 0.515 0.5p4
F value 162.536 8.164| 515.80#%14.685(171.894 73.474
Sig 0.000 0.008 0.000d 0.000 0.000 0.000

WMB: Wheat Milk Beverage; SE: Standard Error andaMealues in
each column having different superscript (*, **) &9 indicates the
significant difference (p<0.05), (**) indicates higsignificant difference
(p<0.1).

These results agree with those obtained by Yegadh @ren (2008)
reported that total dry matters of boza (a fermeriieverage made from
millet, maize, wheat or rice) samples were from8¥%to 31.1% (w/w) and
protein contents were from 0.50% to 0.99% (w/w).

1.2. Amino acid composition:
1.2.1. Amino acids contents of wheat milk bevera@g400g protein):

Amino acids play an important role in determinihg nutritive value
of food stuff protein. Study of amino acids patt&inthe control "covs
milk" and wheat milk beverages (WMB), (5%, 10% ath8%) were
determined in all amino acids composition of pmotexcept tryptophan.
Amino acids calculated as g/100g protein. Dataabl& (4) shows that total
essential amino acids (TEAA) content recorded 393%94, 35.12, and
39.91 g/100g protein for the control, 5%, 10% ab&IWMB, respectively,
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however the percentage of essential amino acid®\¢gArecorded 43.179
%, 93.099%, 37.926%, and 44.692% for the contrél, 510% and
15%WMB, respectively. It could be noticed that 13%MB gained the
highest values of TEAA and EAA%; however the lowesue was for 10%
WMB. It is clear from the previous that TEAA and E% scores increased
by increasing the wheat contents in the beverage.

Table: (4) Amino acids contents of wheat milk bexgs (WMB) g/100g protein.

Amino acids]  Control Cow milk | 5% WMB| 10% WMB| 15% WM
Essential amino acids:
Threonine 4.44 4.08 3.60 4.25
Valine 5.96 6.25 4.81 6.33
Methionine 2.33 1.14 0.90 0.42
Iso-leucine 5.12 5.50 4.30 7.28
Leucine 8.23 6.56 7.99 7.12
Phenylalanink 457 4.34 4.00 5.33
Histidine 2.33 1.77 1.40 2.38
Lysine 4.35 4.31 5.97 4.39
Arginine 2.33 1.99 2.15 2.41
Tryptophan - - - -
TEAA 39.66 35.94 35.12 39.91
EAA % 43.179% 39.099% 37.926%| 44.692%
Non Essential amino acids:
Aspartic 7.36 8.58 8.14 7.61
Serine 3.32 5.34 5.10 5.27
Glutamic 20.12 16.66 17.22 16.75
Proline 10.62 15.95 18.01 9.23
Glycine 2.33 1.84 1.68 2.15
Alanine 3.19 3.51 3.39 3.76
Cystine 0.53 0.13 0.39 0.08
Tyrosine 4.72 3.97 3.55 4.54
TNEAA 52.19 55.98 57.48 49.39
NEAA % 56.820% 60.900% 62.073% 55.307po
TAA 91.85 91.92 92.6 89.3

EAA: Essential Amino Acids; TEAA: Total Essentialnno Acids; TAA: Total

Amino Acids;EAA: Non Essential Amino Aids; TNEAA: Total Non &ntial Amino
Acids and WMB: Wheat Milk Beverage
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The same table shows that total non essential aatis (TNEAA)
recorded 52.19, 55.98, 57.48 and 49.39 g /100deipréor the control, 5%,
10% and 15% WMB, respectively, however the pergmnta non essential
amino acids (NEAA%) recorded 56.820%, 60.900%, B2% and 55.307%
for the control, 5%, 10% and 15% WMB, respectivédycould be noticed
that 10% WMB gained the highest values of TNEAA aN&AA%;
however 15% WMB recorded the lowest values. Thaltamino acid
(TAA) had the highest value for 10% WMB and the éstvvalue was for
15% WMB. These differences in TAA, TNEAA and NEAAfAtay be due
to the difference in amino acid contents betweelk mnd wheat. These
results were in line with Rustom et al. (1996) whported that the contents
of essential amino acids in chocolate-flavored pe#&everage were (mg/g
protein) cystine + methionine (17), histidine (1ligpleucine (30), leucine
(67), lysine (26), threonine (20), tryptophan (1§)psine + phenylalanine
(69) and valine (35). Also Jiang et al. (2008) fouhat the mean protein
content for wheat-related species (WRS) was 16.61M6. mean contents
(9/100 g-1 protein) of most amino acids for WRS evéysine 2.74%,
threonine 2.83%, phenylalanine 4.17%, isoleuci2%, valine 3.90%,
histidine 2.81%, glutamic acid 29.96%, proline 94l 2glycine 3.59%,
alanine 3.37%, and cysteine 1.57%.

1.2.2. Essential amino acids of wheat milk beveragemmpared with
hen's egg:

Data in Table (5) compared essential amino acidA)Eéontents of
cows milk and its products (5%, 10% and 15%) wheak rhiéverages
(WMB) to hen's egg protein as a reference. Datavshibat covis milk, 5%
WMB and 15% WMB had a high content of valine as pared to hen's egg
protein; however 10% WMB had a low content of tlaene amino acid
compared to hen's egg protein. Also it could bécedtthat the control, 5%,
10% and 15% WMB had high content of Iso-leuceinkeenylalanine +
tyrosine and therionine as compared to hen's eggipr Data represented
in the same table shows that the control and 10%BMsld a high content
of leucien as compared to hen's egg protein; howg&¥%e and 15% WMB

(1270)
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had a low content of leucien as compared to hgggeotein. Table (5) also
shows that the control, 5%, 10% and 15% WMB hadwa tontent of

Methionine + cystine as compared to hen's egg iprofdso it could be

noticed that 10% WMB had a high content of lysinewever the control,
5% WMB and 15% WMB had a low content of the samearacid as

Table (5): Essential amino acids (EAA) of wheatknhieverages (WMB)
compared to hen's egg.

EAA Hen's egg Contrgl 5% 10% 15%
Cow milk | WMB WMB WMB
Valine 14.687 14.807 | 17.227| 13.545 15.928
Iso-leucine 11.889 12.720 | 15.159| 12.109 18.319
Leucine 18.348 20.447 | 18.081| 22.500 17.916

Methionine + Cystine 11.756 7.106 3.500 3.632 1.258
Phenylalanine + Tyrosing 20.351 23.081 | 22.905| 21.261 24.836
Lysine 13.396 10.807 | 11.879| 16.812 11.046
Threonine 9.572 11.031 | 11.245| 10.137 10.694

EAA: Essential Amino Acids. and WMB : Wheat Milk Berage. El-Sanafiry (1983)

compared to hen's egg protein. These variancesMig actually due
to the differences levels of wheat which added tov's milk during
processing and its effect in amino acids compasitibthese beverages.

1.2.3. Essential amino acids of wheat milk beverage relative to
FAO/WHO protein pattern:

Essential amino acids of wheat milk beverages (WMB), 10% and
15%) in relative to FAO/WHO were represented in [€a6). Data shows
that cows milk as a control recorded high contents of leact Iso-leucien,
phenylalanine + tyrosine, thereonine and valineyéwer low contents of
lysine and methionine + cystine were detected aspeoed to FAO/WHO
protein reference pattern. It could be noticed &%t WMB recorded high
contents of leucein + Iso-leucein, phenylalaningrodine and valine,
however low contents of lysine, methionine + cystand threonine were
detected as compared to FAO/WHO protein refereatieqm. On the other
hand, data shows that 10% WMB recorded high costehtysine, leucein
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+ Iso-leucein, phenylalanine + tyrosine and valim@yever low contents of
methionine + cystine and threonine were recorded casipared to
FAO/WHO protein reference pattern.
Table (6): Essential amino acids (EAA) of wheatkniéverage in relative to
FAO/WHO protein pattern.

Scoring

Control % f % fi % fi % fi
pattern ontro| % from| . % from| ., 1% from} o |% from
EAA FAO)/ Cow | FAO/ WMB FAO/ WMB FAO/ WMB FAO/
WHO milk | WHO WHO WHO WHO

Lysine 5.50 | 4.35 |79.091] 4.31| 78.363]| 5.97(108.54% 4.39| 79.818
Leucien +

11.00 | 13.35(121.364 12.06|109.63912.29111.72] 14.4|130.90¢

Iso-leucien
— ]
Methionine 4 5 | 2.86 | 81.714| 1.27 | 36.285| 1.29|36.857 0.5 | 14.285
Cystine
Phenvialanint ¢ o | 947 |155.757 8.31 |136.671 7.55|124.17] 0.87 |162.33¢
+ Tyrosine

Threonine | 4.40 | 4.44 |100.909 4.08 [ 92.727] 3.60|81.818] 4.25| 96.590
Valine 4.69 | 5.96 [127.079 6.25 |133.269 4.81[102.55§ 6.33 | 134.968
Methionine + | Methionine + | Methionine H{ Methionine +
Cystine Cystine Cystine Cystine
EAA: Essential Amino Acids; RAA: Restricting Amin&cids and WMB: Wheat

Milk Beverage

Data in Table (6) shows also that 15% WMB recortiggh contents
of leucein + Iso-leucein, phenylalanine + tyrosarel valine, however low
contents of lysine, methionine + cystine and thime®nwere found as
compared to FAO/WHO protein reference patternolild be noticed that
the control, 5%, 10% and 15% WMB had the lowest@&ats of methionine
+ cystine as compared to FAO/WHO protein refergpattern. So the first
restricting amino acid (RAA) in the control, 5%,%0and 15% WMB is
methionine + cystine. Jiang et al. (2008) evalu#itedessential amino acids
(EAAS) in wheat-related species (WRS) according=AO/WHO amino
acid recommendations. The materials (Triticum mocoam L., Triticum
carthlicum Nevski, and Triticum turgidum L.) comtad relatively high

RAA
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concentration of the most deficient EAAS (lysindirebnine, and
methionine).
1.2.4. Protein quality of wheat milk beverages:

The differences of protein quality in csamilk as a control and (5%,
10% and 15%) wheat milk beverages (WMB) are shawhable (7). Data
in this table shows that the amino acid score (A¥&8)ies were over 1.0 for
all individual essential amino acids (EAA) in thentrol and (5%, 10% and
15%) WMB except methionine + cystine in (5%, 10% 45%) WMB and
histadine in 10% WMB. This indicated that proteihWMB consider a
complete protein and have high nutritional valugftein when compared
to FAO/WHO protein reference pattern, also it cob&lnoticed that 15%
WMB the best beverage due to its recording of tighdst ASS value. It
could be observed that 10% WMB obtained the higbestein quality as
indicated by the highest value of essential amicid andex (EAAI) and
biological value (BV) as compared to the contrdlp WMB and 15%
WMB, which recorded 92.370 EAAI, 88.954 BV in thentrol, 85.806
EAAI, 81.799 BV in 5% WMB, 92.504 EAAI, 89100 BV it0% WMB
and 87.684 EAAI, 83.846 BV in 15% WMB. Data showstt protein
efficiency ratio (PER)1 values recorded 3.637722,98.4809 and 3.4969
for the control 5%, 10% and 15% WMB, respectivdipwever (PER)2
values recorded 3.7088, 3.02939, 3.7227 and 3.2@37The control 5%,
10% and 15% WMB, respectively. It could be obsertieat the highest
PER1 value was for the control followed by 15% WMBd the highest
PER2 value was for 10% WMB followed by the conti®b these results
indicated that (15% and 10%) WMB were expected dcebsier digested
that 5% WMB according to PER1 and PER2 values. desults were in
line with Jiang et al. (2008) who evaluated theee8al amino acids (EAAS)
of wheat-related species (WRS) in comparing wittOPAHO amino acid
recommendations, they found that the amino acidesc@AAS) of lysine
(49.8%), threonine (70.7%). and sulfur-containingireo acids (74.8%)
were the lowest, which were considered as the traiting amino acids in
WRS.




CHEMICAL, SENSORY, PHYSICAL AND MICROBIOLOGICAL EVAUATION

1.3. Sensory evaluation of wheat milk beverages:

Average of organoleptic scores recorded in’somilk (the control)
and its treatments (5%, 10% and 15%) wheat nelkebages (WMB) are
presented in Table (8). It could be noticed thatsigmificant differences
were detected in color between the control and (89%p and 15%) WMB.
The highest color value was for both the contrD8t 0.258, followed by
15% WMB which recorded 8.00 +0.000, then 5% WMBOD.& 0.133, then
10% WMB 7.600 = 0.163.No significant differences revedetected in
texture between the control and (5%, 10% and 15%)BANData recorded
(8.00 + 0.471, 7.200 + 0.133, 8.00 £ 0.298 and ®.200.133) for the
control and (5%, 10% and 15%) WMB, respectively2018/MB gained the
highest texture value, followed by both the contaotd 10% WMB which
gained the same mean value (8.00) then the lovedise was for 5% WMB.
Data shows that there were no significant diffeesnm taste between the
control and (5% - 10%) WMB, however there were higjignificant
differences (p<0.01) between the control and 15% BVEKbr wheat
beverage which recorded the highest taste 8.4BA0however the lowest
taste was for 5% WMB. Data obtained from Table ¢Bbws that 15%
WMB gained the highest odor and the lowest odowéwer was for the
control, however (5% and 10%) WMB recorded the saatee.
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Table (7): Protein quality (mg) of wheat milk beages (WMB).

FAO
UNU Control
. 5% WMB 10% WMB 15% WMB
. . 1985 Cow milk
lAmino acid .
Rep protein
g/16g | AA/16g AA/16g AA/16g | AAS | AA/16g | AAS
. . AAS | . AAS ) )
Nitrogen | Nitrogen Nitrogen| Nitrogen Nitrogen
Lysine 1.6 435 |2.719 4.31 |2.6937] 5.97 |3.7312] 4.39 | 2.743
Leucine 1.9 8.23 14.331] 6.56 |3.4526] 7.99 |4.2052] 7.12 |3.7473
Iso-leucing 1.3 5.12 13.9389 5.50 |4.2307] 4.30 |3.3076] 7.28 5.6
Meth +
. 1.7 2.86 11.682 1.27 |0.7470] 1.29 |0.7588] 0.5 |0.2941
Cystine
Phenyl +
tyrc:l 1.9 9.29 14.889 8.31 |4.3736] 4.39 |2.3105] 9.87 |5.1947
Threonine 0.9 4.44 14.933] 4.08 |4.5333] 3.60 4 4.25 |(4.7222
Valine 1.3 5.96 14585 6.25 |4.8076] 4.81 3.7 6.33 |[4.8692
Histidine 1.6 2.33 |1.45¢ 1.77 ]1.1062] 1.40 0.875] 2.38 |1.4875
EAAI 92.370 85.806 92.504 87.684
BV 88.954 81.799 89.100 83.846
PER1 3.637 2.92571 3.48097 3.49691
PER2 3.708 3.02939 3.72271 3.22378

AAS: Amino Acid Score; PER: Protein Efficiency RatiEAAI: Essential Amino Acid

Index; BV: Biological Value and WMB: Wheat MiBeverage.
Table (8): Organoleptic properties of wheat milkémges (WMB)

Parameters
Samples| color | Texture| Taste| Odof  Overall acceptabily

“Control” Mean | 8.00 8.00 7.300 7.600 7.725
cow milk SE 0.258] 0.471 0.335, 0.143 0.306
506 WMB Mean | 7.800 7.200 7.200 7.800 7.500
SE 0.133| 0.133 0.249 0.249 0.191

10% WMB Mean | 7.600 8.00 7.600 7.8Q0 7.750
SE 0.163| 0.298 0.266| 0.249 0.244

%

15% WMB Mean | 8.00 8.200| 8.400 8.20p 8.200
SE 0.000{ 0.133 0.163 0.249 0.249
F value 1.320 2.269 4.347 1.187 4.034

Sig 0.283| 0.097 0.010 0.328 0.14

WMB: Wheat Milk Beverage; SE: Standard Error andaM&alues in each column having

different superscript (**) as (**) indicates highgaificant difference (p<0.1).

@D
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Data represented in the same table also shows adlkatall
acceptability recorded 7.725 + 0.306, 7.500 + 0,1B¥50 + 0.244 and
8.200 * 0.249 for the control, 5%, 10% and 15% wheak beverages,
respectively. Data shows that 15% WMB gained thghdst value mean
while; the control recorded the lowest value. Hinat could be noticed
from Table (8) that 15% WMB recorded the highestradn color, texture,
taste, odor and overall acceptability. Milk-baseddrages are increasing in
popularity in the United States and other partthefworld. Modified milks
refer to milk-based beverages in which fluid mitk altered to deliver a
more comprehensive nutritional composition andsame cases, to enhance
flavor, digestion, and functionality (Guo, 2011).

2. Fruit & chocolate wheat milk beverages:
2.1. Chemical composition:

Moisture, total protein, ash, fat, carbohydrate amaérgy of wheat
milk beverages with (5%, 10% and 15%) fruit & chiate are recorded in
Tables (9, 10 and 11).

2.1.1. Gross chemical composition (g/100g/ww) afwstberry wheat
milk beverages:

Moisture, total protein, ash, fat, carbohydrate amkrgy of 15%
wheat milk beverage as a control and three wheld baverages with a
different levels of strawberry (5, 10 and 15%) meorded in Table (9).

There were high significant differences (p<0.01jws=n the control
and strawberry wheat milk beverages (SWMB) in thastare content for
the beverages which recorded 83.410 + 0.008, 8519P337, 85.320 +
0.019 and 85.554 +0.086 for the control, 5, 10 &fbo SWMB,
respectively. This result due to the higher mosstaontent of strawberry
beverages as compared to wheat milk beverage.

Data shows that there were significant differenges.05) between
the control and (5, 10 and 15%) SWMB in total pirotend fat content for
the control; however there were high significantfedences (p<0.01)
between them in ash and carbohydrate for the doalso, and this due to
{(1276)
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the higher content of ash, protein and carbohydcdtehe control as
compared to strawberry beverages.

Data represented in Table (9) shows that there Wwigte significant
differences (p<0.01) between the control and SWMBhe energy values
for the control which recorded 76.635 = 0.564, 86.5 0.740, 69.558 +
0.803 and 67.434+ 0.701 for the control, 5, 10 Esth SWMB respectively
and this due to the lower content of fat, protemd @arbohydrates for the
beverages as compared to the control.

These results were in agreement with Johnson €@02) who stated
that flavored milks offer a well-accepted, nutntsoalternative in the wide
array of beverages available to children in thetéthiStates. Also Nebot et
al. (2010) found that the addition of milk to fruiteverages exerted a
positive effect on iron retention, transport antlidp versus fruit beverages,
and this effect was greater than that of caseingpihapeptides (CPPs)
added to soluble fractions of fruit beverages. Haglition of CPPs to
soluble fractions of fruit beverages improved irdransport. Iron
supplementation increased Fe retention, transputtuptake — the effect
being more notable in samples with milk.

4.2.1.2.Gross chemical composition (g/100g/ww) @&fngo wheat milk
beverages:

Data represented in Table (10) shows the moistatal protein, ash,
fat, carbohydrate and energy of 15% wheat milk ey as a control and
three wheat milk beverages with a different levelsmango (5, 10 and
15%).

High significant differences (p<0.01) were foundvibeen the control
and three mango wheat milk beverages (MWMB) for ¢batrol in ash
contents due to the higher contents of ash forctivdrol as compared to
MWMB, however high significant differences (p<0.04¢re found between
the control and three MWMB for the beverages in snoe due to the
higher contents of moisture for MWMB as compared wibeat milk
beverages; however there were no significant diffees between the

@
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control and MWMB in protein which recorded 3.4820#430, 3.307 *
2.241, 2.946 £+ 3.157 and 2.200 = 1.578 for the rmbn®, 10 and 15%
MWMB, respectively.

Results in Table (10) shows that no significantedénces were found
between the control, 5, 10 and 15% MWMB in carbahtg contents which
recorded 9.559 + 0.515, 7.639 + 1.798, 9.025 +71.45d 10.738 *+ 1.887
for the control, 5, 10 and 15% MWMB, respectively.

Data also shows that there were no significanteckfices in energy
values between the control and three mango beverdage highest energy
value was for the control which recorded 76.635.368 due to its higher
content of fat and protein as compared with othmrebages. The lowest
energy value was for 5% MWMB due to lower conteftat and protein as
compared with other beverages.

These results were in line with Policegoudrd @madhya (2008)
who mentioned that the mango ginger contains 1.3%% 8.8% moisture
and 45% starch with 43% amylose. Flavored milks péay a role in
changing recent trends in children's sugar-swedtergerage consumption
patterns that have a negative impact on their gligllity (Johnson et al.,
2002).

4.2.1.3. Gross chemical composition (g/100g/ww)cbbcolate wheat
milk beverages:

Data concerning the chemical composition, moisttiogal protein,
ash, fat, carbohydrates content and energy of 15&atvmilk beverage as a
control and three wheat milk beverage with a déife levels of chocolate
(5, 10 and 15%) are recorded in Table (11).

Moisture (g/100g) content was 16.589 + 0.008, 1940.212, 23.203
+ 0.032 and 27.711 + 0.012 for the control, 5, &8 &45% Chocolate Wheat
Milk Beverages (CWMB), respectively. Data showstttieere were high
significant difference (p<0.01) between the con@ad (5, 10 and 15%)
CWMB for the control and it was obvious that tosallid increased by
increasing the chocolate level.

(1278)
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It could be noticed from the same table that protzintent (g/100g)
was 3.482 + 0.430, 3.863 + 0.189, 4.746 + 0.063326804 + 0.631 for the
control, 5, 10 and 15% CWMB, respectively. In pnotecontent no
significant differences were observed between tharol and (5 or 10%)
CWMB; however there was a significant difference®5) between the
control and 15% CWMB for the chocolate beverages, due to the higher
content of protein in chocolate powder as compsyedheat milk beverage.
So the protein value increased by increasing clate®alues in beverages.

Data represented in Table (11) shows that there Wwighh significant
differences (p<0.01) between the control and cladedbeverages in ash and
fat contents (g/100g) for the beverages. It shdved ash and fat content
increased in 5, 10 and 15% CWMB by increasing thecolate powder
level due to the higher content of ash and fat hwcolate powder as
compared to the control.

No significant differences were detected betweenctntrol and three
chocolate beverages in the carbohydrates conterdhwhcorded 9.559 +
0.515, 11.723 + 0.544, 14.713 £ 0.379 and 18.3048F6 for the control, 5,
10 and 15% CWMB, respectively.

The same table shows that there were high significhfferences
(p<0.01) between the control and three chocolaterages in energy values
(kcal / 100qg) for the beverages. Results in Talilg) (indicate that the
energy values were 76.635 + 0.564, 90.082 + 0.863,792 + 1.119 and
122.599 £ 1.198 for the control and chocolate beyes (5, 10 and 15%),
respectively. It shows that 15%CWMB has the higeestrrgy value because
of its higher content of fat, protein and carbolayds.

These results were in line with Rustom et al. (39960 reported that
the chocolate-flavored peanut beverage containdti0OQgg beverage)
protein (3.0), fat (5.2) and carbohydrates (9.830Aesults agree with those
obtained by Miller et al. (2007) who stated thabablate milk has high
protein content and is a good source of vitamirdciem and other
nutrients; and USDA (2008) who reported that seywionf plain milk and
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chocolate milk provide essentially identical amaunf protein, total and
saturated fat, calcium, phosphorus, magnesiumimiitad, riboflavin, and
potassium. Also Yanes et al. (2002) mentioned ttiet particular
characteristics of the different ingredients — dantent of milk, alcalinity
and color of cocoa powder— should produce notieedlifferences in the
final composition and in the specific physical a®hsory properties of the
formulated products.

2.2. Sensory evaluation:

Average of organoleptic scores recorded in whe#t b@verages with
(5%, 10% and 15%) fruit & chocolate are recordedrables (12, 13 and
14).

2.2.1. Organoleptic properties of strawberry wheaitk beverages:

Average of organoleptic scores recorded in whe#t beverage (the
control) and its treatments (5%, 10% and 15%) diewy wheat milk
beverages (SWMB) are presented in Table (12). HBjgnificant
differences (p<0.01) were found between the con&modl (5% - 15%)
SWMB in color for the beverages, however no sigatfit differences were
detected between the control and 10% SWMB. Datharsame table shows
that no significant differences were detected betwihe control and (5%,
10% and 15%) SWMB in texture which recorded 8.200.%33, 8.400 *
0.163, 8.400 = 0.163 and 7.900 + 0.276 for the rodn5%, 10% and 15%
SWMB, respectively. The highest values were for (&8t 10%) SWMB,
however the lowest value was for 15% SWMB. Sigaific differences
(p<0.05) were observed between the control and 3¥MB in taste for
SWMB, however there were no significant differencesaste between the
control and (10% - 15%) SWMB. Data in Table (12pwh that high
significant differences (p<0.01) were found betwedka control and 5%
SWMB in overall acceptability, however no signifitadifferences were
observed between the control
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Table (9): Gross chemical composition (g/100g/wihgtcawberry wheat milk
beverages (SWMB).

Parameters Moisture Totgl Ash % Fat % Carbohydrgt Energy (ko)
Beverages % protein % e%
“Control” Mean 83.410 3.482 0.830 2.719 9.554 76.63%
WMB SE 0.008 0.430 0.016 0.086 0.515 0.564
*k| * *% * *% *%
5% SWMB Mean | 85.925 3.354 0.624 2.547 7.55 66.539
SE 0.037 0.304 0.012 0.129 0.230 0.740
*k| * ** * *% *%
10% SWMB Mean | 85.320 3.002 0.643 2.682 8.353 69.558
SE 0.019 1.588 0.045 0.13( 1.508 0.803
*k] * ** * *% *%
15% SWMB Mean | 85.554 2.581 0.690 2.482 8.693 67.434
SE 0.086 0.031 0.043 0.08( 0.040 0.701
F value 557.434 31.792 71.60) 75.769 29.411 194.9p9
Sig 0.000 0.000 0.000 0.00d 0.000 0.000

Table (10): Gross chemical composition (g/100g/wiMnango wheat milk
beverages (MWMB).

. Total
F;izn:;r: Mo';: ure pr(;tein Ash % | Fat% E?;?:EZ Energy (kc)
0/
“Control” | Mean| 83.410 3.482 0.830 2.719 9.559 76.63p
wMB SE 0.008 0.430 0.016| 0.086  0.511 0.564
5% Mean| 85.285* [ 3.307 | 0597+ 3.177 7.639 72.332
MWMB SE 0.030 2.241 0.012] 0.63p 1.794 2.28
10% Mean| 84.609* [ 2946 | 0589 2.831 9.025 73.363
MWMB SE 0.044 1.157 0.050[ 1.03p 1.157 1.514
15% Mean| 83.908* [ 2200 | 0573*] 2581  10.734 74.981
MWMB SE 0.124 1.578 0.023] 0.46f 1.887 1.929
F value 145.325 3.354| 457213 4.004  4.697 4.33%
Sig 0.000 0.076 0.000[ 0.05p 0.034 0.043
(1281
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Table (11): Gross chemical composition (g/100g/iefhocolate wheat milk
beverage (CWMB).

Parameters Moisture Total Carbo
0 protei Ash % Fat % | hydrat | Energy (kc)
Beverages % 0 o
n % e %
“Control” Mean 83.410 3.482 0.830 2.719 9.5%9 76.63p
WMB SE 0.008 0.430 0.016 0.086 0.515 0.564
506 CWMB Mean | 80.596**| 3.863| 0.736** 3.082 11.723  90.082*
SE 0.212 0.189 0.027 0.251 0.544 0.867]
10% Mean | 76.796**| 4.746| 0.861*| 2.884*% 14.71B 103.792%
CWMB SE 0.032 0.063 0.103 0.248 0.319 1.119
15% Mean | 72.288**| 5.304* 0.941**| 3.123**| 18.344 122.599
CWMB SE 0.012 0.631 0.053 0.277 0.816 1.198
F value 1.999 4.009 137.618 119.925 3.870 915.8p1
Sig 0.000 0.052 0.000 0.000 0.046 0.000]

WMB: Wheat Milk Beverage; SWMB: Strawberry Wheat IMiBeverage;

MWMB: Mango Wheat Milk Beverage, CWMB: Chocolate @4t Milk Beverage;

SE: Standard Error and Mean values in each coluaving different superscript
(*, **) as (*) indicates the significant differenc@<0.05), (**) indicates high
significant difference (p<0.1).

and (10% - 15%) SWMB. Overall, it could be notideain Table (12)
that 5% SWMB gained the highest score in coloriuex taste, odor and
overall acceptability. These results were in haryneith Bisig (2011) who
stated that flavored milks are unfermented milkxedi with sugar, a
flavor/aroma-giving ingredient, and stabilizers.eYhcater to the desire of
the consumers, especially children, for variety andifferent experience in
flavor. Important flavors are chocolate, coffeenilla, strawberry, malt
extract and chocolate, and banana. Also Kosikow$k69) found that
strawberry- flavored buttermilk was the preferreeivdérage among five
different flavored buttermilks. Strawberry flavoreudlk demonstrates high
acceptability with the consumer (Miller et al., 200
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2.2.2. Organoleptic properties of mango wheat nhi&verages:

Average of organoleptic scores of in wheat milkdrage (the control)
and its treatments (5%, 10% and 15%) mango wheék beverages
(MWMB) are presented in Table (13). Significantfeli€nces (p<0.05) were
found between the control and (5% - 10%) MWMB itocdor the mango
beverages, however high significant differencesO(@%) were detected
between the control and 15% MWMB for the mango beye. Data shows
that there were significant differences (p<0.05)taxture between the
control and 5% MWMB for the mango beverage, howeugh significant
differences (p<0.01) were observed in texture betwke control and 15%
MWMB for the control. No significant differences meedetected between
the control and 10% MWMB. There was high significafifferences
(p<0.01) between the control and 5% MWMB in taste the mango
beverage, however significant differences (p<0WBje observed between
the control and 15% MWMB in taste also for the cohtNo significant
differences were noticed between the control anélo 1dWMB. Data
represented in the same table shows high signifiddferences (p<0.01)
between the control and 5% MWMB in odor and oveaaiteptability for
5% MWMB, however there were no significant diffeces between the
control and (10% - 15%) MWMB. Overall, it could beticed from Table
(13) that 5% MWMB gained the highest score in textuaste, odor and
overall acceptability. These results were in linghwPolicegoudra and
Aradhya (2008) who mentioned that due to mangoagimgotic flavor and
medicinal property, they are used in the prepamatd special foods,
beverages and pharmaceutical and cosmetic indsistBagar-sweetened
beverages such as soft drinks and fruit drinks ideovsignificant
proportions of daily energy and added sugars ista&ed fruit drinks make
small contributions to vitamin C intakes (Subaikt 1998 and Murphy et
al., 2005). They also reported that fruit juices &p contributors to intakes
of vitamin C and folate.
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2.2.3. Organoleptic properties of chocolate wheatknbeverages:

Average of organoleptic scores of wheat milk begeréhe control)
and its treatments (5%, 10% and 15%) chocolate twimelk beverages
(CWMB) are presented in Table (14). Data shows thate were no
significant differences between the control, 5%%l8nd 15% CWMB in
color which recorded 8.000 + 0.000, 7.900 + 0.10600 £ 0.221 and 8.200
+ 0.200 for the control 5%, 10% and 15% CWMB, respely. The highest
color score was for 15% CWMB and the lowest colmre was for 10%
CWMB. There were significant differences (p<0.0®tvieen the control
and 15% CWMB in texture for the control, however smnificant
differences were found between the control and (G%0%) CWMB.
Significant differences were found between the @rdand three chocolate
beverages in taste which recorded (8.400 + 0.163)08+ 0.133, 8.500
+0.166 and 8.600 + 0.371) for the control, 5%, 18%d 15% CWMB,
respectively. The highest score was for 15% CWMB #re lowest score
was for 5% CWMB. Data shows that odor scores w8r200 = 0.249,
8.300 £ 0.260, 8.800 £ 0.133 and 8.00 * 0.258)tler control, 5%, 10%
and 15% CWMB respectively. 10% CWMB gained the bgjhscore in
odor; however the lowest odor score was for 15% @VMignificant
differences (p<0.05) were detected between theaoand 10% CWMB in
the overall acceptability for the chocolate beverdgpwever no significant
differences between the control and (5% - 15%) Ffale (14) it could be
concluded that 10% CWMB gained the highest scotexture, taste, odor
and overall acceptability. These results werene lvith Miller et al. (2007)
who stated that chocolate milk is the most popflitgasored milk, especially
with children (90% like its taste). Chocolate wae tpreferred flavor of
flavored milk of strawberry yogurt, vanilla puddingnd chocolate ice
cream (Johnson et al., 2002). Also Rustom et 8P§}) reported that aroma
and taste mean scores of chocolate-flavored pdazeuwdrage were (4.2/5)
and (3.8/5), respectively, and correlated with ptataility (5.4/7). Flavored
products are the most popular ones. Basically, dreyformulated with
milk, sucrose, cocoa powder and some hydrocolloadkled to improve
consistency and prevent sedimentation of cocoacfest(Yanes et al.,
2002).

(1284)
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Table (12): Organoleptic properties of strawberheat milk beverages (SWMB).

Parameters Overall
Color Texture Taste Odor -
Beverages acceptability
“Control” Mean 8.00 8.200 8.400 8.200 8.200
WMB SE 0.000 0.133 0.163 0.249 0.249
Mean | 8.800** 8.400 9.100*|  8.800*} 8.775**
5% SWMB
SE 0.249 0.163 0.276 0.133 0.205
Mean 8.400 8.400 8.100 8.400 8.325
5% SWMB
SE 0.266 0.163 0.233 0.305 0.241
Mean | 8.800** 7.900 7.800 7.400 7.975
10% SWMB
SE 0.133 0.276 0.249 0.163 0.205
F value 3.882 1.511 5.636 8.684 8.574
Sig 0.017 0.228 0.003 0.000 0.000
Table (13): Organoleptic properties of mango wimaigk beverages (MWMB).
Parameters Overall
Color Texture Taste Odor -
Beverages acceptability
“Control” Mean 8.00 8.200 8.400 8.200 8.200
WMB SE 0.000 0.133 0.163 0.249 0.249
Mean | 8.600* 8.800* | 9.200* 9.200** 8.950**
5% MWMB
SE 0.163 0.133 0.200 0.249 0.210
Mean 8.600* 8.200 8.200 8.00 8.250
5% MWMB
SE 0.305 0.290 0.200 0.210 0.251
Mean | 8.800** | 7.200**| 7.800* 7.800 7.900
10% MWMB
SE 0.133 0.249 0.249 0.133 0.191
F value 3.484 9.659 8.211 8.284 4.800
Sig 0.026 0.000 0.000 0.000 0.006
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Table (14): Organoleptic properties of chocolateathmilk beverage.

Parameters Color Texture Taste Odor] Overall_ .
Beverages acceptability
“Control” Mean 8.00 8.200 8.400 8.200 8.200
WwMB SE 0.000 0.133 0.163|  0.249 0.249
Mean 7.900 8.200 8.200 8.30pD 8.150
5% CWMB
SE 0.100 0.133 0.133 0.260 0.156
*
506 CWMB Mean 7.600 8.300 8.500 8.80pD 8.300
SE 0.221 0.260 0.166 0.138 0.195
Mean 8.200 7.600* 8.600 8.00 8.100
10%CWMB
SE 0.200 0.163 0.371 0.258 0.248
F value 2.528 3.164 0.556) 2.16[ 4,324
Sig 0.073 0.036 0.648 0.11 0.011

WMB: Wheat Milk Beverage; SWMB: Strawberry WheatlMBeverage; MWMB: Mango

Wheat Milk Beverage, CWMB: Chocolate Wheat Milk Bexge; SE: Standard Error and

Mean values in each column having different supgsc¢*, **) and (*) indicates the

significant difference (p<0.05), (**) indicates higignificant difference (p<0.1).

2.3. Physical properties of selected fruit & choat# wheat milk
beverages:

Values of viscosity, total soluble solids (TSS)¢t® color, and pH in
15% wheat milk beverage (WMB) the control and itsatments 5%
strawberry wheat milk beverage (SWMB), 5% mango avhmilk beverage
(MWMB) and 10% chocolate wheat milk beverage (CWMiB2 presented
in Table (15). Data shows that viscosity valuesrged 36.00, 40.00, 45.00
and 30.00 for the control, CWMB. 5% SWMB, 5% MWMBad 10%
CWMB, respectively. Data shows that TSS recorded

13.5, 10.5, 12.5 and 19.0 for the control, 5% SWNE%, MWMB and
10% CWMB, respectively. It could be noticed tha¥d CWMB gained the
highest value and the lowest value was for 5% SWNBay be due to the
high content of chocolate powder in 10% CWMB whigtused decreasing
in the moisture content; however strawberry deeeadlse (TSS) because of
its higher moisture content as compared to therabnt
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Table (15): Physical properties of selected fruitidcolate wheat milk beverages.

Test items
Samples - - -
Viscosity TSS% Pectin 9 Color pH valde
“Control” WMB 36 13.5 0.73 ND 6.35
5% SWMB 40 10.5 0.123 0.076 6.31
5% MWMB 45 125 0.070 0.080 6.38
10% CWMB 30 19.0 0.065 0.070 6.79

WMB: Wheat Milk Beverage; SWMB: Strawberry WheatlMBeverage; MWMB: Mango
Wheat Milk Beverage; CWMB: Chocolate Wheat Milk Beage; TSS: Total Soluble Solid
and ND: Not detected.

Data shows also that pectin values recorded (@223, 0.070 and
0.065) for the control, 5% SWMB, 5% MWMB and 10% GAB
respectively. The highest value was for the cordra to its higher content
of milk compared to other beverages and the lowagie was for 10%
CWMB due to its lower content of milk compared tber beverages. In the
same table, it observed that the color not detaatéae control due to it has
no additives; however the color values were (0.@¥680 and 0.070) for
5% SWMB, 5% MWMB and 10% CWMB, respectively. It ¢dibe noticed
from Table (15) that pH values recorded (6.35, 66338 and 6.79) for the
control and 5% SWMB, 5% MWMB and 10% CWMB respeelyv The
highest pH value was for 10% CWMB due to its higb@mtent of chocolate
powder; however the lowest pH value was for 5% SWddiB to its content
of strawberry which has higher acidity as compdecethe control and other
beverages. Prakash et al. (2010) said that therempaiscosity and
sedimentation of UHT-processed chocolate milk iase&l with increasing
concentration of carrageenan and sugar. Main difies in color of
chocolate flavored milk beverages samples werectigtfor parameter L*
(brightness), ranging from very light (L*=53.5) tlark (L*=18.3) samples
(Yanes et al.,, 2002). They also reported that thisrgoractically no
information on physical properties of flavored mbkverages, particularly
on color and flow behavior, despite their evideepehdence on initial
formulation and their considerable influence onstoner acceptance. Color
of food is an important quality parameter that ndayermine acceptability
or rejection by the consumer (Abdullah et al., 20@lor is important in

@D
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flavor and taste recognition and identificationwadl as in food preference
(Gifford & Clydesdale, 1986); Children often prefleeverages and other
products with attractive colors rather as opposetbtorless foods. Color of
food has a psychological effect on how the prodscperceived by the
consumer. For example, the degree of sweetneskeimyeflavored drinks

was perceived by consumers different because ofptesence of red-
colored pigments.

2.4. Microbiological evaluation:
2.4.1. Total microbial evaluation (loglO/cfu/mlipf selected fruit &
chocolate wheat milk beverages.

Total microbial count of 15% wheat milk beverageM®)) the control
and its treatments 5% strawberry wheat milk beve{&yVMB), 5% mango
wheat milk beverage (MWMB) and 10% chocolate whadk beverage
(CWMB) are presented in Table (16). As shown in table, the total
bacterial count of pasteurized four wheat milk lvages were not detected
at initial because of the good pasteurization whigflled the
microorganisms. The addition of fruit and chocoleaeised high significant
differences in the total bacterial count betweesn d¢bntrol and wheat milk
beverages (5% strawberry, 10%mango and 15% che¢aad 2; however
there were no growth in total bacterial count ie tontrol. During the
storage periods for 3 and 7 days at 4°C there werEgnificant differences
between strawberry beverage and the control, hawagding strawberry
caused high significant differences in total baatezount (p<0.01) between
strawberry beverage and the control on d 14 andl..dMango caused
significant differences in total bacterial counts§@®5) for mango wheat
milk beverage in comparison with the control on,dhB8wever it caused
highly significant differences on d 7, 14 and 2X4j®4). High
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Table (16): Total microbial evaluation (log10/cfu)raf selected fruit & chocolate
wheat milk beverages.

Samples Storage days
Initial 3 7 14 21
“Control” Mean ND 2.200 2.881 5.908 6.007|
WMB SE - 0.100 0.036 0.005 0.003
506 SWMB Mean ND 2.534 3.036 3.307** 5.876™
SE - 0.119 0.046 0.018 0.006
Mean ND 2.660* 3.442** 6.235** 7.427**
5% MWMB

° SE - 0.058 0.045 0.005 0.003
10% CWMB Mean ND 2.774% 3.017 3.032** 3.04*
SE - 0.042 0.012 0.047 0.022
F value - 8.297 41.388 4.275 2.254
Sig - 0.008 0.000 0.000 0.000

WMB: Wheat Milk Beverage; SWMB: Strawberry WheatlMBeverage; MWMB: Mango
Wheat Milk Beverage; CWMB: Chocolate Wheat Milk Beage; SE: Standard Error and
Mean values in each column having different supgsd*, **) as (*) indicates the
significant difference (p<0.05), (**) indicates higignificant difference (p<0.1).
differences in total bacterial count (p<0.01) weobserved in
chocolate wheat milk beverage in comparison witn ¢bntrol on d 3, 14
and 21, however there was no significant differenoetotal bacterial count
between the control and chocolate beverage orDé@smasures et al. (1997)
found that the level of contamination of refrigexdtraw milk samples
varied greatly from one farm to another. Averagetbeoccus spp. counts
were 3.4 x 102 cfu mL-1 in milk. Average yeastsrmdsuwere of 6.9 x 10
for milk, while average Pseudomonas spp. counte wéib.8 x 102. Also
Aguirre et al. (2010) mentioned that pasteurizatiounst be conducted to
inactivate the pathogenic microorganisms in foadréduce the load of
spoilage microorganisms and enzymatic activity, @nextend the shelf-life
of the product. However, the shelf-life of fluid lknproducts, supplied as an
enhancement to group rations, is sometimes limibetause of the
processing conditions, shipping and extreme cabtiexperienced during
storage in rugged environments. Pasteurization af’sc milk initially
destroys any potential pathogens and increaseshiiélife (Sean, 2006).
Also Fuller et al. (1942) concluded that cocoa pemsdor chocolate syrups
(excepting those flavored with cocoa extracts) ddte milk definitely
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inhibit the growth of bacteria likely to be founa milk, with the exception
of Streptococcus lactis, and that the tannic sulstof the cocoa products
are the agents responsible for inhibiting bactepialvth.

2.4.2. Spor-formers count (logl0/cfu/ml) of seledtdruit & chocolate
wheat milk beverages:

Sore-formers count of 15% wheat milk beverage (WNt& control
and its treatments 5% strawberry wheat milk beve(&VMB), 5% mango
wheat milk beverage (MWMB) and 10% chocolate whadk beverage
(CWMB) are presented in Table (17). As shown ia thble, no growth of
spore-forming bacteria were detected in the comtrddeverages at initial or
on d 3, it may be due to the good pasteurizatioedferages, however
spore-forming bacteria were found in small numbertghe control and all
beverages on d 7, 14 and 21 of storage period @t 4digh significant
differences between the control and mango wheak findverage were
observed on d 21 which recorded a higher value3gL® 0.032) for 5%
mango beverage. These results were in line withnSE@006) who
mentioned that pasteurization of cevmilk initially destroys any potential
pathogens and increases the shelf-life. No batteeiés, spores, yeasts or
moulds were observed in chocolate-flavored peaeuwtiage (Rustom et al.,
1996).

2.4.3. Yeast & mold count (log10/cfu/ml) of seletdtéuit & chocolate
wheat milk beverages:

Yeast and mold count of 15% wheat milk beverage @®YMhe
control and its treatments 5% strawberry wheat iodikerage (SWMB), 5%
mango wheat milk beverage (MWMB) and 10% chocolateeat milk
beverage (CWMB) are presented in Table (18). Asvshim Table (18) no
growth of (yeast & molds) was detected in shefe bf four beverages at
initial or on d 3, 7 and 14 at 4°C. This indicatkat proper care was taken
to avoid contamination throughout the process dmetet was no post
processing contamination; however the growth ofagye& molds) was
detected in self life of the control and other bages on d 21. Values

{(1290)
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ranged between 1.318 + 0.159 and 2.110 + 0.038hilglesst value was for
10% chocolate wheat milk beverage (CWMB) and theekt value was for
5% strawberry wheat milk beverage (SWMB). Addinghga caused a
significant difference in yeast & molds count betwehe control and 5%
mango wheat milk beverage (MWMB) for 5% MWMB, hovweevadding
chocolate caused high significant difference insy&g&amolds count between
the control and 10% CWMB.

Table (17): Spor-formers count (log10/cfu/ml) ofested fruit & chocolate wheat
milk beverages.

Storage days
Samples
Initial 3 7 14 21
Mean ND ND 1.000 1.100 1.200
“Control” WMB
SE - - 0.000 0.100 0.100
Mean ND ND 1.100 1.100 1.200
5% SWMB
SE - - 0.100 0.100 0.100
Mean ND ND 1.200 1.359 1.935*4
5% MWMB
SE - - 0.100 0.580 0.032
Mean ND ND 1.100 1.100 0.159
10% CWMB
SE - - 0.100 0.100 0.159
F value - - 0.889 1.999 12.091
Sig - - 0.487 0.193 0.002

WMB: Wheat Milk Beverage, SWMB: Strawberry WheatliVBeverage; MWMB: Mango
Wheat Milk Beverage; CWMB: Chocolate Wheat Milk Beage; SE: Standard Error and
Mean values in each column having different sspést (**) as (**) indicates high
significant difference (p<0.1).
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Table (18): Yeast & mold counts (log10/cfu/ml) efexcted fruit & chocolate
wheat milk beverages.

Samples _ Storage days
Initials 3 7 14 21
“Control” Mean ND ND ND ND 1.418
WMB SE - - - - 0.058
5% SWMB Mean ND ND ND ND 1.318
SE - - - - 0.159
*
5% MWMB Mean ND ND ND ND 1.883
SE - - - - 0.019
Mean ND ND ND ND 2.110**
10% CWMB
° SE - - - - 0.038
F value - - - - 18.552
Sig - - - - 0.001

WMB: Wheat Milk Beverage; SWMB: Strawberry WheatlMBeverage; MWMB: Mango
Wheat Milk Beverage; CWMB: Chocolate Wheat Milk Beage; SE: Standard Error and
Mean values in each column having different supgsd*, **) as (*) indicates the
significant difference (p<0.05), (**) indicates higignificant difference (p<0.1).




— YeIr adas— P e — Lo gl do pit Sy dlme

REFERENCES

1.

10.

11.

12.

13.
14.

Abdullah, S U; Badaruddin, M; Sayeed, S A; Ali, RdaRiaz, M N (2008):
Binding ability of Allura Red with food proteins dnits impact on protein
digestibility. Food Chemistry, 110: 605-610.

Aguirre, D B; Yafez, J A; Dunne, C P; Davies, Nadd Canovas, G V B
(2010): Study of strawberry flavored milk under gmd electric field
processing. Food Research International, 43(8)122D7.

Alsmeyer, A R; Cunningham, A E and Happich, M LT4% Equation predicts
PER from amino acid analysis. Food Tech., 7: 30— 4

Anon (1985): Energy and Protein requirements. Repbijoin FAO/WHO
/UNV Expert Consultation, World Health Organizatiohechnical, Report,
Series, 724 WHO Geneva.

Anon (1989): RDA Recommended dietary allowancesdf@md nutritive
board. National Academy of Sci, National Res. CduN¢ashington, D.C.
A.O.A.C. (1995): Official methods of analysis Asmdon of Official
Analytical Chemists. 15th Ed. Washington, D.C.

A.O.A.C. (2000): Official methods of analysis Asmdmon of Official
Analytical Chemists. 13th Ed. Published Chemistastington D.C.U.S.A.
A.P.H.A (1971): American Public Health Associatidtecommended method
for the microbiological examination of foods. AmBublic health Association,
Inc., New York.

A.P.H.A. (1992): American U.S.A. public Health Ass&tandard methods for
examination of dairy products. 16th Ed, WashindioB.

Armitage, P (1971): Statistical Methods in Medidaksearch. Blackwell
Scientific Publications, London.

Bisig, W (2011): Liquid Milk Products: Flavored Mil Encyclopedia of Dairy
Sciences, 301-306.

Blanco, A; deGiovanni, C; Laddomada, B; Sciancalepd; Simeone, R;
Devos, K M and Gale, M D (1996): Quantitative tri@ti influencing grain
protein content in tetraploid wheat. Plant Breeditip: 310-316.

Chalmer, C H (1962): Bacteria in relation to thékmsupply 4th Ed. , London.
Chavarro, J E; Rich-Edwards, R J W; Rosner, B arilieity W C (2007): A
prospective study of dairy foods intake and andemainfertility. Human
Reproduction, 22 (5): 1340-7.




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

CHEMICAL, SENSORY, PHYSICAL AND MICROBIOLOGICAL EVAUATION

Desmasures, N; Opportune, W and Guéguen, M (19%0Qtococcus spp.,
yeasts and Pseudomonas spp. on teats and uddeii&iofj cows as potential
sources of milk contamination. International Dalournal, 7(10): 643-646.
Dessouki, T M T and Hassanin, M (1995): CulturedpCas imported frozen
herring substitution fish smoking manufacture. g¥i@ Sci. Mansoura Univ.,
20(10): 4369 — 4380.

Edwards, R J W; Ganmaa, D; Pollak, M N; Nakamotd &nd Kleinman, K
(2007): Milk consumption and the prepubertal sormafmc axis. Nutr J., 27,
6:28.

El-Sanafiry, Y A N (1983): MANUFACTURING OF BALANCE PROTEIN
SUPLMENTS. Ph.D. Thesis, Fac. of Agric., Ain Shddmyv.

Fuller, J E; Mueller, W S and Swanson, R W (19483cteriological Study of
Chocolate Milk. Journal of Dairy Science, 25(1083894.

Gifford, S R and Clydesdale, F M (1986): The psyitysical relationship
between color and sodium chloride concentratiomsdadel systems. Journal of
Food Protection, 49 (12): 977-982.

Guo, M (2011): Liquid Milk Products: Modified Milk€EEncyclopedia of Dairy
Sciences, 97-300.

Harold, M (1984): Milk and Dairy Products. On Foadd Cooking: The
Science and Lore of the Kitchen, New York: ChaBesbner's Sons : 3-53.
Hawk, P D; Oser, B L and summerson, W H (1949):ctal physiology
chemistry. J. Nutrition, 12: 962.

Hendel, C E; Baileg, O F and Taylor, D H (1950): dderement of none
enzymatic browning of dehydrated vegetables dwstogage. Food Tech., June
12, 344 — 347.

Jaan, K (2001): "Paving the Way for ESL". Dairy Beo

Jiang, X L; Tian, J; Hao, Z and Zhang, W (2008ptBin Content and Amino
Acid Composition in Grains of Wheat-Related Spechggricultural Sciences
in China, 7 (3): 272-279.

Johnson, R K; Frary, C and Wang, M Q (2002): Theitlmnal consequences
of flavored milk consumption by school-aged childi@nd adolescents in the
United States. Journal of the American Dieteticoksstion, 102(6): 853-856.
Kosikowski, F V (1969): Flavored Buttermilks. Joaftnof Dairy Science,
52(6): 799-800.




— YeIr adas— P e — Lo gl do pit Sy dlme

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ling, E R (1963): A Text book of Dairy chemistryolyll Chapman and Hall
Ltd., London . UK 3rd Ed.

Liu, R H (2007): Whole grain phytochemicals and Ititealournal of Cereal
Science, 46(3): 207-219.

McCane, C; Widdowson; Scherz and Kloos (2007): IRMinalysis". North
Wales Buffalo. International Laboratory Serviceschived from the original
on 2007-09-29 .

Miller, G D; Jarvis, J K and McBean, L D (2007): mtdbook of Foods and
Nutrition. 3 rd Boca Raton, FL: CRC Press.

Millipore Co-operative (1987): Liquid ChromatographAnalysis of Amino
Acids in foods using a Modification of the PICO adgrmethod. New York,
U.S.A.

Moor, M L (1970): Introducing Foods, Laboratory Meah of Food Preparation
and Evaluation. 2nd Ed. MacMillan. pub. Co. Inc.ewWN York, Coclier,
London.

Moore, R H S; Thompson, D; Affenito, S G; Franko,LD Obarzanek, E;
Barton, B A; Schreiber, G B; Daniels, S R; SchmMtand Crawford, P B
(2006): Correlates of beverage intake in adolesgels The National Heart,
Lung, and Blood Institute Growth and Health Stutilye Journal of Pediatrics,
148 (2): 183-187.

Murphy, M; Douglass, J; Latulippe, M; Barr, S; Jebn, R; Frye, C (2005):
Beverages as a source of energy and nutrientseirdigis of children and
adolescents [abstract 275.4]. Experimental Biolaggd XXXV International
Congress of Physiological Sciences meeting abstfantCD-ROM].

Nebot, M J G; Alegria, A; Barbera, R; Clemente,rd &ernando, R F (2010):
Addition of milk or caseinophosphopeptides to fhetverages to improve iron
bioavailability?. Food Chemistry, 119(1): 141-148.

Nicklas, TA. (2003): Calcium intake trends and keatonsequences from
childhood through adulthood. J Am Coll Nutr., 22(340-56.

Policegoudra, R S and Aradhya, S M (2008): Strectand biochemical
properties of starch from an unconventional sourbkrgo ginger (Curcuma
amada Roxb.) rhizome. Food Hydrocolloids, 22(4B8-51 519.

Prakash, S; Huppertz, T; Karvchuk, o and Deeth,2810): Ultra-high-
temperature processing of chocolate flavored millkournal of Food
Engineering, 96(2): 179-184.

@



41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

CHEMICAL, SENSORY, PHYSICAL AND MICROBIOLOGICAL EVAUATION

Reitmeier, L Y U and Love, M H (1996): Strawberexture and pectin content
as affected by electron Beam irradiation. J. Fodd 61(4): 844-846.

Ribeiro, S M R and Schieber, A (2010): Bioactivenpounds in mango
(Mangifera indica L.). Bioactive Foods in PromotiHgalth: 507-523.
Rustom, | Y S; Lopez-Leiva, M H and Nair, B H (1998Blutritional, sensory
and physicochemical properties of peanut beveragelized under two
different UHT conditions. Food Chemistry, 56(1)-83.

Sean, C (2006): Milk's online top-up, BBC News @al28 March 2006.
Subar, A F; Smith, S M K; Cook, A and Kahle, L 19@B): Dietary sources of
nutrients among US children, 1989-1991. Pedia{i®2): 913-92.

USDA National Nutrient Database for Standard Refeee(2008): Nutrient
Data Laboratory Home Page US Department of Agticalt Agricultural
Research Service Web site http://www.ars.usda.gélbfimrc/ndl Accessed
February 16, 2008, Release 20.

Wiley, A’ S (2005): Does milk make children grow?l&m®nships between
milk consumption and height in NHANES 1999 - 20@4n J Hum Biol,
17(4): 425- 41.

Wiley, A 'S (2009): Consumption of milk, but not ethdairy products, is
associated with height among US preschool chilitedHANES 1999-2002.
Ann Hum Biol, 36(2): 125-38.

Yanes, M; Duran, L and Costell, E (2002): Rheolabend optical properties
of commercial chocolate milk beverage. Journal @bd- Engineering, 51(3):
229-234.

Yegin, S and Uren, A (2008): Biogenic amine conteihboza: A traditional
cereal-based, fermented Turkish beverage. Food Strgnl11 (4): 983-987.




— YeIr adas— P e — Lo gl do pit Sy dlme

G ] (e G Gty 19 (e e |9 (ol (ot | il
JU I &yt et i it
e b /1T e il o e, /s
D g pad! kil

oL ety (g ,adl ol (e JLAbIY 5, Siis Olygydins acuaT ] Cemd| gy
S5 (e Aalind ) dpiy et ABLs) ,uSL5 Aulys @3 Coom (410 71+ (70) s CBlially auall
S I Alie Ao W) (olen W1 (G g G| (ol 3319 (SloasSIl o U1 (0
Aaidy ptiallh Buall eadtly () Cilyg e O Acica¥ 1 (ol W1 ko Sl &gl By . Jg jiSs
e Ldlall Aoallg de )iy Aid ¥ Jialail ax )1 (ndg utls Adylae (ndg sl ddle ilid
oolen ¥l g ent ad ol e lgun o) e o 710 4] Blal) (nlll Ligydis ogua 511 Ay

platl JoBl Aad oi e gyl (udd Jguas pilidl O yglol Lo Aciea¥!
W g1 patl Led) Blatl meltls (il (oo Cibig s ASMS aciuald I Liani Comd| gy Lesa
Ao 5alf (i AALE ) Cadd) ABLi| Al Aalys @3 Coom ¢ 71109 7Y + 9 70 dpais ATW 9SSl |9 gilllg
Ayl Ao 9 909Kl lg Al il g A Il ol g3t g (AltadSI cnso Sl (e 43Y gl Ty
P BT U1 g i s gLl oy gl B . Jg fiSn eed 710 ddd] Chliatl o g ity
Aylie ple Jady Aonilyy palog aled Juadly (ATY S 1)+ cgamile %0 ATglyd %0) (e (Gaimdl
A 95109,S a9 Adiniud GHLGS | ol y) @ 10T (6,51 45N Sl Hg 4551948 OBl oo
dagill dad Aol (e 920l palall edtly (Il g pds Jgas iliid | Comingl w8y . @grle
o Loin ai¥ oSty malal) radtls (nlll g pdio @3 A gl oty malal) eedtls (g pdee duly
g ABIN ST Adiat slgolt D o (e AW gl Tl malall madtls (Ul g ydee
L GVt g 4S9l 4Bl Cooal Less . Lgt dad BT At 91,411 malal) el Ly (U g pdo
alall el Ly ol g s 2 Golingg (paa¥)) (pajinid) 3 50 Aoled 2 (9, gadd) sute Bal)
L ot dag Aoy (3N 5 2 Aled 2. pileddly Obyyladll Liayi caiabs j9¢ls ae g2aillly

L A3Y oSt by makal | el tls (Il g pdien
o9 1T

(12 e 70 0) Corios 43N 9S g gamilag Adgl,d ] CBLiall peodlls (nll g e plddniul -
AT Lat ) LGINATS dieuBg Bl dwst ) diolgid gl le

Hazard Analysis and Critical Contr¢HACCP) jtast) jiua s Jodod allad alusaiwl  —Y
et e¥ ) Olaa TA AN Oligyd U da b g aciua g puia g slic) 2 Point
RN PPN L

e — Byguail] Anala — B gl B 5301 Aln — 130 SLaTEY ! el




