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ABSTRACT

Dairy beverage formula was prepared by dis-
solving 1% whey protein concentrate powder in
.fresh skim milk ,15%carrot mash as a source for
JS3- carotene, 5%sugar cane and 0.08% dariloid as
stabilizer. The mixture was homogenized, heated
to 85°C for 15 min. , rapidly cooled , bottled in
sterilized stopper glass bottles and cold stored at
5°C+l. Samples were analyzed when fresh for
gross composition, then after 3,7 and 10 days of
cold storage for acidity, pH, viscosity and sedi-
mentation index . Samples were also evaluated
organoleptically by two ways: descriptive method
and hedonic method. The results showed that the
acidity, viscosity and sedimentation were in-
creased during cold storage. On the other hand, pH
had took an opposite trend. Colour took high de-
gree when fresh in both control and treatments and
then decreased until the end of storage. Or-
ganoleptic descriptive scoring showed 'that the
healthy beverage was acceptable and gained high
score when fresh then all the scoring attributes
decreased gradually during cold storage until 10
days. Regarding the consumer hedonic question-
naire 35% of the group had answered dislike
against 65% answered like this healthy beverage.
However, statistical analysis showed no signifi-
cant difference between means for descriptive and
hedonic evaluation at £<0.05.
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INTRODUCTION

- Whey protein products are characterized by
nutritional and functional properties. It can be
used in a broad range of dairy and food items to
increase and improve the protein content, improve
viscosity, act as an emulsifier or substitute fat ef-
fect in reduced-fat dairy products. W.P.C. helps in
supporting the protein need of heavy athietic train-
ing and in maintaining Positive Nitrogen Balance
(P.N.B). P.N.B. is the perfect environment for
muscle growth repairer. :

In recent years a number of foods including
fresh vegetables and fruits have been under inves-
tigation for their functional and nutritional proper-
ties. Most of these investigations mentioned that
the active ingredients of carrot are - carotene and
fibbers. 8- carotene is known as a powerful anti-

- oxidant linked to the prevention of several types of
~ diseases Bajaj, et al (1980) ; Simon, et al (1980)

and Matuk; ef al (1996). It is a principal element
in human vision, bone growth, cell division and
reproduction Downham and Collins (2000) and
Foster, (2004). Matuk, et al (1996) mention that
Jfi-carotene content in carrot ranges from 850-
19000 pg/100g fresh weight.

The nutritional value of a fortified flavored
milk beverage is related not only to the presence
of milk constitutes but also to the presence of
functional and nutritional additives. Ibrahim, et a/
(2002). Flavored dairy beverages are classified
into two types i.e. those made from whole milk
and those from skim or reduced fat milk, low fat
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milk beverage have a progressive acceptance by
the consumer and have gained a wide appeal
throughout the world Metwally, (1991).

The. sensory characteristics are an important
determinant in the choice of the food products by
the consumer. Sensory analysis is the most direct
and thus the most valid way measuring the or-
ganoleptic characteristics Piggott, {1995}
~ Censory evaluation panels can be grouped into
three types, highly trained experts, laboratory pan-
¢ls and large consumer's groups. Highly trained
experts evaluate food quality and large consumer
groups are used to determine consumer reaction to
product.

There are three fundamental types of sensory
tests being preference/acceptance tests, discrimi-
natory tests and descriptive tests. The first type is
based on measuring relative preference and the
persona! feeling of panelist towards the product
directs his response. Discriminatory tests are used
to determine whether a difference exists between
samples. The panelist does not allow his personal
likes and dislikes influence his response. Labora-
tory difference panels can be used to determined if
there is a difference among samples. Descriptive
tests are used to determine the nature and intensity
of these differences Stone and Sidel (1998).

Therefore, skim milk beverage fortified with
both W.P.C. powder and carrot mash is considered
to be healthy functional product drink.

The aim of the present study is to evaluate
production of a functional skim milk beverage
fortified with whey proteins concentrate (W.P.C.)
powder and carrot mash. Also the feasibility of
using the sensory evaluation of both descriptive
and hedonic systems on the obtained beverage
were considered.

MATERIALS AND METHODS

I-Materials

1-Fresh buffalo raw milk was obtained from the
Faculty of Agric. Cairo, Univ. The milk was
skimmed using a mechanical separator and the
skim milk was analyzed for its chemical compo-
sition. Gross chemical composition of skim-
milk was : T.S: 10.65%; fat 0.10%; T.P. 4.07%,;
ash 0.82%; lactose 5.0%; acidity 0.16% and pH
6.7.

2-Carrot and sugar were obtained from local mar-
ket.

3-Stabilizer; Dariloid 100 (Guar gum, xanthan
gum, locust bean gum) produced by Kelco Divi-
sion of Merck and Co. Inc. U.S.A.

4-Ultrafiltered whey protein concenwate powder
was obtained from Bio-pharma Company
A.RE.

Preparation of carrot mash

Fresh carrots were cleaned, washed, peeled,
fine grated, boiled for 20min., blended, and stored
frozen at -20°C until use.

Preparation of functional milk beverage

Whey protein concentrate powder 1% was dis-
solved in fresh skim milk with the aid of high
speed stirrer. Carrot mash (15%) was added to
skim milk followed by sugar cane (5%), Dariloid
(0.08%). The mixture was then warmed to 60°C
and homogenized by a laboratory hand homoge-
nizer (Ormard, U.K.). '

Preliminary experiments were carried out to
select the best ratios of both W.P.C. powder and
carrot mash. W.P.C. powder was added by the
ratio 0f 0.5,1 and 1.5% .Carrot mash was added by
the ratios of 5, 10, 15 and 20%. Sensory evalua-
tion of the fresh beverage indicated that 1%
W.P.C. powder and 15% carrot mash were the
best ratios which gained the best score values.

The beverage formulas were bottled in steril-
ized stopper glass bottles then heated to 85°C for
15 min., rapidly cooled and stored at 5°£1°C. The
samples were analyzed when fresh and then after
3,7, and 10 days of cold storage. Three replicates
were made' from each treatment. 5% Sugar cane
and 0.08% Dariloid were added to the control
treatment. Beverage samples were analyzed for
acidity, pH, T.S., viscosity, sedimentation index ,
colour and organoleptic properties.

11-Methods

Total solids, was determined according to IDF
(1982) methods of the fat content, titratable acid-
ity and ash content were determined according the
Ling, (1963). Total protein content was assessed
by kjeldahel method IDF (1993). pH values were
measured using a digital pH meter model HANNA
AT 4817, equipped with a combined glass elec-
trode. Lactose was determined according to Nick-
erson, ef al (1976).

Viscosity of fortified beverage was determined
using Zum Viskosimeter type RN-50HZ. Sedi-
mentation index was determined by using cen-
trifugal method described by Mecdermott, er al
(1981).

Annals Agric. Sci., 52(2), 2007



Evaluation of fortified skim milk beverage A 415

The colour was determined according to
Hunter (1975). Sensory analysis panel for judging
flavoured beverages fresh and during storage (3, 7,
10 days) included 20 experienced panelists for
appearance (40), colour (20) and flavour (40) by
the - descriptive analysis according to Bara-
Herczegh, et al (2000) .The Hedonic evaluation
(consumer assessment about 60 person) was ac-
cording to McEwan, et ai (1989) using the fol-
lowing scale:

1- Dislike extremely.
2- Dislike very much.
3- Dislike moderately

4- Dislike slightly.
5- Neither like nor dislike
6- Like slightly.

7- Like moderately.
8- Like very much.
9- Like extremely.

Statistical anaiysis

The statistical analysis was carried out accord-
ing to SAS (1996},

RESULTS AND DISCUSSION

Results in Table (1) show the titratable acidity
and pH values of controi and fortified beverage
samples when fresh and during cold storage at
5°+1 for ten days. The acidity of the fresh fortified
beverage was lower than the control. This de-
crease may be attributed to the low acidity of car-
rot mash. However, the acidity gradually increased
during storage period to reach 0.35% , 0.26% in
control and fortified beverages respectively. This

indicates that the acidity development in the forti-

fied beverage was slower due to the added carrot.
These results are in agreement with Naser, ef al
(2002) & Salem, et al (2006) and Ahmed, ef al
(1992). On the other hand, the pH values took an
opposite trend. However, the pH values of treated
beverage were higher than the control one either
fresh or during cold storage periods.

Table (2) illustrates the viscosity of fortified
skim milk beverage when fresh and during coid
storage at 5S+1°C. It is clear that there is gradual
slightly increase in viscosity during the cold stor-
age for ten day as compared with the controi bev-
erage. This increase may be attributed to the de-
velopment of beverage acidity and the more hy-

~ dration of the added W.P.C. during storage period.

These results are in agreement with Ibrahim, ef al
(2002) and Metwaly (1991).

The same Table (2) indicate the results of
sedimentation index of beverage samples when
fresh and during ten days of cold storage. Values
of sedimentation index of fortified beverage were
higher than those of control when fresh or during
storage period. The increase in sedimentation in-
dex of fortified beverage, mainly due to the added
constituents, i.e. carrot mash and W.P.C., in addi-
tion to the gradual increase of titratable acidity of
both control and fortified beverage samples which
make the milk proteins more liable for aggrega-
tion.

Table (3) shows the organoleptic judging on
the prepared beverage attributes. 1t is clear that the
control beverage had gained higher scores than
fortified beverage either fresh or during storage at
5C°+1. The fresh control beverage had gained 20
point for colour whereas after ten days it gained 12
points .On the other hand fortified fresh beverage
gained 19 points for colour. Whereas afier ten
days, it gained 1lpoints. Control beverage gained
higher score for flavour 39 point than fortified
beverage 38 points and the score decreased gradu-
ally until the end of cold storage being 28 and 30
points respectively. The fresh control beverage
had gained higher score for appearance being 39
points, while the fresh fortified beverage had

-gained- 37points. Regarding the hedonic evalua-

tion, 10% of consumers dislikes the beverage ex-
tremely whereas 5%of the consumers dislike very
much, 15% of the consumers dislike moderately
and 5% of the consumers dislike slightly. On the
other hand 10% of the consumers like beverage
slightly and about 15%of the consumers like bev-
erage moderately, 15% like beverage very much
and  25%of the consumeérs like beverage ex-
tremely. '

From Tables (4) and (5) it is clear that no sig-
nificant difference between means at level of
P<0.05 during cold storage.

From hedonic method and descriptive method
it is clear that the two methods took the same
trend. The samples had gained high scores when
fresh then gradually decreased until the end of
cold storage 5°C+1

Tristimulus Reflectance Colorimeter (TRC),
measuring the reflectance L', a" and b" values ,
was used to follow the extent of colour changes of
beverages during cold storage of ten days . Values
of redness (a°), yellowness (b") and lightness (L")
are illustrated in Fig. (1) and Fig. (2) of control
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Table 1. Effect of cold storage on acidity and pH of fortified skim milk beverage*

Storage period days Control beverage Fortified beverage

Acidity % Fresh 020 0.18
3 0.24 0.22
7 0.30 0.24
10 0.35 0.26
pH Fresh 6.85 6.90

3 6.80 6.86
7 6.51 6.62
10 577 6.33

*Average of three replicates.

Table 2. Effect of cold storage on viscosity and sedimentation of fortified skim milk beverage*

Storage period/ days

Control beverage

Fortified beverage

Viscosity (cp) Fresh 17.40 23.80
3 1781 24.00
7 18.42 24.18
10 18.80 24.22
Sedimentation index Fresh 0.10 0.30
(mm)
3 0.20 0.40
7 0.40 0.60
10 0.60 0.80

*Average of three replicates.
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Table 3. Organoleptic judging (descriptive) of fortified skim milk beverage during cold storage

Storage period (days) Control beverage .

Fortified beverage

Fresh 20 19

3 19 18

Colour (20) 5 17 15
7 14 13

10 12 11

Fresh 39 38

3 7 36

Flavour (40) 5 36 35
7 32 33

10 28 30

Fresh 39 37

3 36 35

Appearance (40) S 34 32
7 30 30

10 26 24

Table 4. Least significant difference of fortified beverage using Hedonic procedure

Consumer (average) Fresh 3 days 7 days 10 days
1 10 9 9 7
2 10 10 10 9
3 10 9 7 7
4 9 9 9 9
5 10 9 9 8
6 10 9 9 7
Means 9.833° 9.333®  8.8333"  8.1666°

Means with different letters are significant different (P<0.05).

Table 5. Least significant d»iffere'nce of control bevekage using Hedonic procedure

Consumer (average) Fresh 3 days 7 days 10 days

1 9 8 T 6
2 8 7 7 >
3 9 7 8 6
4 7 8 6 5
S 8 8 6 5
6 9 7 7 6

Means 8.33° 7.33° 7.33° 5.66¢

Means with different letters are significant different (P<0.05).
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Fig. 1. Effect of storage period on hunter colour values of control beverage
(a) Redness, (b) Yellowness and (L) Lightness
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Fig. 2. Effect of storage period on hunter colour values of fortified beverage
(a) Redness, (b) Yellowness and (L) Lightness :

and fortified beverage. From Fig. (1) it can be
observed that the lightness (L") of control bever-
age had the highest values followed by yellowness
(b") and finally redness (a") than the fortified bev-
erage (Fig. 2).The lightness (L") of control bever-
age increased gradually until seven days then de-
creased until ten days. The redness (a’) decreased
until three days and still the same until ten days.
Yellowness (b") took the same trend. (Fig. 2)
shows the effect of storage period on hunter colour
values of fortified beverage. The lightness in-

creased until three days then decreased at the sev-
enth day then still the same until ten days. Yel-
lowness increased until the third day then still con-
stant up to the ten days .The redness took the same
tread.

CONCLUSION '

Consumer hedonic test on skim milk beverage
samples exhibited no significant difterences be-
tween panelists judging .Thus any of the tow tests
can be successfully used in sensory evaluation.

Annals Agric. Sci., 52(2), 2007
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