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PRODUCTION OF PROBIOTIC LOW-CALORIE
SOUR CREAM

[44]

Fayed', A.E.; Gehan A.M. Hussein' and Azza M. Farahat'
ABSTRACT

The production of probiotic low calorie sour cream was aimed to experiment in
relation to its compositional, bacteriological, biochemical, rheological and or-
ganoleptic properties along the cold storage period of the product. Cream based on
36% total solids (TS) and 30 % fat was made using the obtained fresh cream (54 %
TS and 50 % fat) and liquid skimmed milk (9 % TS).To produce low-calorie sour
cream, fat content was lowered to 20 and 10 % depending on the addition of Sim-
plesse100® to mimic milk fat on the basic of 0.1% fat mimetic is instead of 1.0% fat.
Dried whey protein concentrate (DWPC, 95 % TS) was used as bulking agent to
overcome the loss occurred in the TS content due to the reduction in the fat content.
Thereafter, all creams were homogenized at 55-60°C and further heat treated to
74°C for 30 sec. followed by rapidly cooling to the appropriate temperatures. Then
creams were inoculated with 2% freshly prepared bacterial starter culture and incu-
bated at 30 or 37 °C, to reach pH value about 4.6, for cream cultured with R-704 or
ABT-2 type starter culture, respectively. The results indicated that, the proportional
fat replacement of cream led to gradual increase in the protein, carbohydrate and ash
contents, and decreased the caloric value. There are a backward relationship between
the bacterial population and the fat content of the sour cream. Where, in the product
cultured with ABT-2 type, Lactobacillus acidophilus grew and predominated in all
other accompanying strains overlooking either the fat content or the cold storage pe-
riod (CSP). Streptococcus thermophilus populated the 2™ predominance order fol-
lowed by Bifidobacterium sp., which tended to proximate and preceded, actually,
Str. thermophilus by prolonging the CSP of the lowest fat-content cream (10%). The
increase rate of the bacterial count continued until 3" weak for Lb. acidophilus and
to 1* weak for Bifidobacterium sp.. Thereafter, gradual decreases were occurred.
However, Str. thermophilus began to decrease from the 1% day of CSP. Although the
count of bacterial type R-704 was always higher, it behaved a trend similar to that of
Bifidobacterium sp. toward the CSP. Sour cream of ABT-2 type contained higher ti-
tratable acidity (TA) % as well as lower pH, acetaldehyde (AC) and diacetvl (DA)
values than that cultured with R-704 type. Along CSP of sour cream the increment
in AC, DA and TA contents continued, in order, until the 7* , 14™ and the end of the
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experimental period. As the protein content raised at the expanse of the fat content
via adding DWPC, which was in the dz:atured form, the firmness, consistency coef-
ficient, and yield stress of sour creamn increased, especially when ABT-2 type was
used and the CSP progressed. Furthermore, ABT-2 sour cream was sensory distin-
guished with, nearly, similar appearance as will as better flavour and consistency
rather than that of R-704. The fat reduction to 20 % did not influence the overall
sensory quality, while that of 10% fat attained panel score averaged 93.5 % of the
control when ABT-2 type was used. As a conclusion, it is successfully possible to
produce probiotic low calorie sour cream with excellent sensory attributes using
Simplesse100® as fat mimetic and bacterial type ABT-2 as starter culture.

Keywords: Sour cream, Rheological profiie, Lactobacillus acidophitus, Streptococ-

cus thermophilus, Bifidobacterium sp., Simplesse®

INTRODUCTION

The human gastrointestinal tract is a
diverse and complex ecosystem harboring
more than 400 species of bacteria. Their
importance is demonstrated by their im-
pressive presence. The large intestine
alone contains about 1.5 Kg of bacteria.
This quantity of bacteria is not surprising
given the tremendous effect of bacterial
growth and metabolism on human health.
Not all bacteria are created or act equally,
however, some benefit the body and are
required for optimal health, whercas oth-
ers harm the body by producing toxins
and even carcinogens. An optimal bal-
ance of microbial organisms in the intes-
tine is an important aspect of maintaining
good health (Hekmat & McMahon,
1992). When lactic acid-producing bacte-
ria are in short supply, undesirable bacte-
ria can increase in number. The results
can range from simple digestive discom-
fort to more serious gastrointestinal dis-
ease. lmbalance - a scarcity of “good"
bacteria or a surplus of "bad" bacteria -
can set the stage for a cascade of events
that may ultimately trigger disease. Cer-
tain bacteria, such as Bifidobacterium sp.,

Lactobacillus acidophilus, Lb. casei, Lb.
returei, Lb. delbrueckii ssp. bulgaricus
and Streptococcus thermophilus help
maintain such a favorable balance (Han-
sen, 1985). Bifidobacteria are the pre-
dominant gut flora in breastfed infants,
where they prefer to reside in the large
intestine. While, Lb. acidophilus can sur-
vive in abundance in the small intestine.
As person ages, the number of intestinal
bifidobacteria decrease and the numbers
of clostridia, streptococci and coliforms
increase (Start & Lee, 1982; Rasic &
Kurmann, 1983 and Hoover, 1993).
The health, whether the prophylactic
or therapeutic, and nutritional benefits
ascribed to both Bifidobacterium sp. and
Lb. acidophilys are many and variable,
including potential roles in human intes-
tinal tract, anti-carcinogenic effect by
suppressing the formation of cancer-
causing amines and cancer-promoting
enzymes in the intestine. Increasing im-
mune-competence and antagonistic effect
toward enteropathogenic bacteria by pro-
ducing antibiotics and organic acids as
well as lowering the pH of the colon. Be-
sides, they act as barriers to prevent
pathogenic bacteria from colonizing the
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intestines,aiding absorption of minerals,
especially calcium, due to increasing in-
testinal acidity and improving the lactose
digestibility for lactose maldigestors.
Moreover, the consumption of such
strains interferes with cholesterol absorp-
tion from intestine leading to reduce its
level in the blood serum. The dietary ad-
ministration of them in patients with he-
patic disease reduces ammonia, free se-
rum phenol and free amino nitrogen in
the blood. Furthermore, they are resistant
to intestinal bile salts and produce vita-
mins, especially B-vitamins and vitamin
K (Poupard er al 1973; Harrison &
Peat 1975; Oda et al 1983; Rasic, 1983;
Kim & Gilliland, 1984; Anand er al
1984; Robinson, 1991 and Kebary ez al
1998).

In recent years, because of their re-
ported health benefits, the dairy industry
has begun incorporating probiotic cul-
tures. into many products such as yoghurt
and cheese. Besides, some trials have
been carried out for the production of
probiotic sour cream (El-Kenany, 1996
and Wilson ef al 2004). But, it becomes
logic to suppose that, it would be more
suitable to improve the beneficial purpose
of this product when probiotic strains are
rather cultured in the low calorie cream
preferring rich in protein. Especially, with
the current upward trend in nutritional
and health awareness, the consumer’s
demand for reduced or low calorie food
has been accelerated (Tharp & Gotte-
moller 1990; Coninck 1996 and Fayed
et al 2006).

Therefore, the aim of this work was to
study the overlapping influences of the
partial fat mimetic in addition to the
cream culturing with probiotic strains on
the varied attributes of the resultant sour
cream.

MATERIAL AND METHODS
Materials

Fresh buffalo’s milk was obtained
from the herd of Fac. Agric., Ain Shams
Univ., Egypt. Dried whey protein concen-
trate (consisted of 95% dry matter, 68%
protein, 14% lactose, 12% ash and less
than 0.5% fat) made by SFK DA-
TABIAD, Hvidovre and Viborg, Den-
mark, was obtained from the local mar-
ket. Simplesse 100® (modified dairy whey
concentrate) made by CPKelco, Penrhyn
Road, Knowsley Business Park, Den-
mark, was obtained from the Egyptian
Office for Trading and Agencies (eta),
Cairo. Tow commercial lyophilized bac-
terial cultures were obtained from Chr.
Hansen Laboratory, Copenhagen, Den-
mark. The first one was mesophilic ho-
mofermentative culture type R-704 DVS
and the second was thermophilic cultuic
type ABT-2 DVS containing Lb. aci-
dophilus, Bifidobacterium sp. and Str.
thermophilus.

Experimental procedure
1. Cream separation

Fresh cream (54% total solids and
50% fat) was mechanically separated
from fresh buffalo’s milk.

2. Preparation of bacterial starter cul-
tures

Lyophilized bacterial cultures were
separately inoculated in previously auto-
claved (121°C/15 min.) skimmed milk
and incubated at 30°C for the type R-704
or at 37°C for the ABT-2 type. The com-
plete curdling occurred within 8 h. Starter
cultures were freshly used.
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3. Preparation of sour cream

Cream based on 36% total solids (TS)
and 30 % fat was made using the ob-
tained fresh cream and liquid skimmed
milk (9 % TS). To produce low-calorie
sour cream, fat content was lowered to 20
and 10 % depending on the addition of
Simplesse 100® to mimic milk fat on the
basic of 0.1% fat mimetic is instead of
1.0 % fat. Dried whey protein concentrate
{DWPC) was used as bulking agent to
overcome the loss occurred in the TS
content due to the reduction in the fat
content (Table, 1). The quantities of
DWPC and liquid skimmed milk required
for low-calorie cream blends were calcu-

lated by fitting their compositions to the
equations suggested by Fayed et al
(2006). Thereafter, all creams were ho-
mogenized using X520, UAC 30-R, Chi-
cago Il G064 (3000 rpm/min.) homoge-
nizer at 55-60°C and further heat treated
to 74°C for 30 sec. followed by rapidly
cooling to the appropriate temperatures.
Then, creams were inoculated with 2%
freshly prepared bacterial starter cuiture
and incubated at 30 or 37°C, to reach pH
value of about 4.6, for cream cultured
with R-704 or ABT-2 type starter culture,
respectively. The resultant sour creams
were held 21 days at refrigerator tempera-
ture (7 £1°C) for 7 days interval analyses.
Three replicates were carried out for
every treatment.

Table 1. Low calorie sour cream blends (kg/100 kg)

] Designed fat content
Ingredient

30% 20% 10%
Cream (54 % TS,50 % fat) 60.00 40.00 20.00
Skim milk (9% TS) 40.00 4792 58.35
Simplesse 100® 0.00 1.00 2.00
DWPC (95% TS) 0.00 11.08 19.65

4. Analytical methods using a Coaxial rotational viscometer

Dry matter, fat, total nitrogen, ash and
titratable acidity contents were deter-
mined (AOAC, 2000). Acetaldehyde
(AC) and diacetyl (DA) contents were
determined according to Lees & Jago
(1969) and (1970), respectively. pH val-
ues was measured using pH meter model
Cole-Armer Instrument Co., USA.
Rheological parameters were measured

(Rheotest II, Medingen, Germany) at 10
£1°C at shear rates ranging from 3 to
1312 sec.”’. Consistency coefficient and
yield stress were calculated from the as-
cending flow curve as described by
Toledo (1980) and Bourne (1982), re-
spectively. While, the firmness was
measured at 10£1°C using penetrometer
model SUR, BERLIN, PNR6 as de-
scribed by Bourne (1982). The depth (per
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mm) to which a loaded perforated disc
(cone weight 41.4570 g, total 49.7820g)
penetrates into the set sour cream in given
time (5 sec.) is recorded. Caloric value
was calorimeterically determined accord-
ing to the method described by Walstra
& Jenness (1984). While the theoretic
caloric value was calculated using figures
of Renner & Renz-Schauen (1986).
Samples were prepared for the bacterial
analyses as in Marshall (1992). Meso-
philic bacteria type R-704 were enumer-
ated, using M17 agar medium, after the
incubation at 30°C for 48 h. as in Ter-
zaghi & Sandine (1975). Whilst, Str.
thermophilus, Lb. acidophilus and Bifi-
dobacterium sp. were enumerated using
ST agar, MRS-sorbitol agar and MRS
(Oxoid) agar supplemented with L-
cystein and lithium chloride, respectively,
after the incubation at 37°C for 72 h as in
Dave and Shah (1996). Organoleptic
evaluation was carried out according to
the scheme of Bodyfelt e al (1988). The
obtained data were statistically analyzed
according to SPSS (1998).

RESULTS AND DISCUSSION

1. Gross composition of sour cream
prior culturing

As present in Table (2), the propor-
tional fat replacement in cream yielded an
increase in the protein, carbohydrate and
ash contents (p<0.01) since the DWPC
(68 % protein, 14% lactose and 12 % ash)
was used as bulking agent to maintain the
TS %, of cream at the designed level of
36 %. Similar observations were reported
by Fayed et al (2006).

2. Energy load of sour cream

As shown also in Table (2), the ca-
loric value of sour cream, whether calo-
rimetrically determined or theortically
calculated, decreased gradually as the fat
was replaced by Simplesse 100®. More-
over, the figures obtained by the former
method were, at any given fat content,
about the double of those theoretically
expressed. Similar findings were reported
by Fayed et al (2006).

Table 2. Gross composition and caloric value of sour cream prior culturing as
affected by the fat replacement with Simplesse 100®

Designed fat content
Property

30% 20% 10%
Total solids % 36.15 36.20 36.10
Fat % 30.20 20.15 10.10
Total protein % (TN x 6.38) 2.27 10.60 17.35
Carbohydrate %* 3.68 5.45 8.65
Ash % 0.58 0.76 0.92
Calorimeterical caloric value (K. cal/100g) 607.9 5139 402.8
Theoretical caloric value (K. caVlOOjg) 305.3 253.2 200.5

* Calculated by the difference.
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3. Bacterial population of sour cream

Data given in Table (3) reveal that as
beginning, there are reverse relationships
between the fat content and the bacterial
count among all strains experimented in
sour cream whether when fresh or along
the cold storage period (p<0.01). That
would clearly indicate that the fat reduc-
tion may improve the bacterial viability
in sour cream. Besides, the sour cream
solids recovery by adding DWPC could
be considered at the same time as growth-
factors supplementation for the sour
cream medium.

Regarding the bacterial strains con-
tributing the ABT-2 type starter culture,
Lb. acidophilus predominated in all other
accompanying strains (p<0.01) overlook-
ing either the fat content of cream or the
cold storage period. Str. thermophilus
populated the second predominance order
followed by Bifidobacterium sp., which
stilled to live and grow until the end of
the experimental period (21 days), so that
it approximated and preceded Str. ther-
mophilus if the fat content of cream was
lowered to 10% occupying its predomi-
nated position, i.e. the second order (Ta-
ble, 3). As the cold storage period pro
longed, the count of Lb. acidophilus con-
tinued strongly to increase until the 3™
weak ranging log 7.91- 8.04, i.e. 8.1x10"-
1.1x10°* cfu/g sour cream. The highest
count belonged to the lowest fat content
and visa versa. Then it began to decrease.
Nevertheless, the count of Str. thermophi-
lus started to decline from the first day of
cold storage period. However, Bifidobac-
terium sp. remained increasingly grow
until the 1* week log counted 5.73 - 6.84,
i.e. 5.4x10°- 6.9x10° cfug sour cream.
The highest count pertained to the lowest
fat content and visa versa. Then it fol-

lowed by gradual reduction as the cold
storage period progressed therefore. But
it stilled to possess valuable count (10°-
10° cfu/g) as good as recommended by
Schuler-Malyoth et al (1968) and Kur-
mann & Rasic (1991). Likewise, the
mesophilic bacteria of starter culture type
R-704 exhibited a growth behavior like to
that of Bifidobacterium sp., where their
count increased to log 7.94-9.00, i.e.
8.7x10°- 1x10” cfu/g, in inverse order
with the fat content, at the end of the |
week then it trended gradually to de-
crease as the cold storage period of sour
cream prolonged. These results agree
with those reported by El-Kenany
(1996).

4. Biochemical properties of sour
cream

As seen in Table (4), the titratable
acidity (TA%), acetaldehyde (AC) and
diacetyl (DA) contents of sour cream
increased and hence the pH value de-
creased as the fat content reduced by re-
placing it with Simplesse 100® (p<0.01)
indicating the foregoing finding of such
relationship between the fat content and
bacterial viability. Moreover, the acidity
produced by ABT-2 type starter culture
was significantly (p<0.01) higher than
that formed by R-704 type in sour cream,
whether when fresh or cold stored, al-
though, both of AC and DA produced by
the former starter culture were lower than
those produced by the latter.

By duration of the cold storage of
sour cream, the TA% increased gradually
as well as the pH value proportionally
decreased providing that the highest TA%
remained always so at a certain any
period of the cold storage (p<0.01).
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Table 3. Bacterial log count (cfu'/g) of sour cream during cold storage period as af-

fected by the fat replacement with Simplesse 100

terial starter culture.

as well as the kind of bac-

Cold Designed fat content

storage 30% 20% 10%

period 1 704t —ABTZ R-704 ABT-2 R-704 — D12
(day) A' B B B T
0 730 746 400 634 826 769 536 6.51 888 7.89 6.89 6.71
7 794 783 573 448 870 793 554 561 9.00 8.00 684 6.67
14 696 791 440 390 763 798 485 469 791 8.04 560 560
21 658 683 234 330 7.8 690 3.04 423 734 693 443 4.32

cfu / g: Colony forming unit per gram.
SABT-2: thermophilic culture.

“R-704: mesophilic homofermentative culture.
*A: Lb. acidophilus B: Bifidobacterium sp.

T: Str. thermophilus

Table 4. Biochemical properties of sour cream during cold storage period as affected

by the fat replacement with Simplesse 100

as well as the kind of bacterial

starter culture.
. Designed fat conten
Cold sto;age period 30% gne 20% L 10%
(day) R-708° ABT-2° R-704 ABT-2 R-704 ABT-2
Titratable acidity % (as lactic acid)
0 0.70 0.75 0.72 0.77 0.78 0.83
7 0.73 0.78 0.76 0.81 0.83 0.89
14 0.75 0.80 0.78 0.84 0.87 0.94
21 0.76 0.81 0.79 0.85 0.89 0.97
pH value
0 4.65 4.62 4.63 4.60 4.60 4.55
7 4.60 4.58 4.58 4.57 4.56 4.54
14 4.57 4.55 4.55 4.54 4.53 4.52
21 4.55 4,53 4.53 4.52 4.51 4.50
Acetaldehyde (pmol/ml)
0 239 173 265 188 298 195
7 244 181 297 225 314 220
14 238 175 251 201 283 185
21 198 124 205 189 248 135
Diacetyl (umol/ml)
0 55 3 95 7 118 8
7 84 11 118 13 135 17
14 103 19 138 27 158 25
21 90 11 126 17 140 18
See Table: 3.
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The increment rate in the AC content
continued until the 2™ week, while that of
DA content continued up to 3" week,
then reductions were took place in both
components by prolonging the period of
cold storage (p<0.01). This trend is in
coincidence with that found by El-
Kenany (1996).

5. Rheological profile of sour cream

Data displayed in Table (5) appear
that, all rheological parameters measured
namely the firmness, which reflected
from the penetration value, consistency
coefficient and yield stress, raised as the
fat reduced (p<0.01). These phenomena
might be related to the increase in the
protein content rather than the reduction
in the fat content of sour cream because
of its increasingly forward reaction to-
ward the developed acidity during cold
storage period, especially the whey pro-
teins of the bulking agent used were in
the denatured form, i.e. they would be-
have completely as casein towards acid.
Besides, their attained water holding ca-
pacity due to the denaturization. Similar
observations were reported by El-
Kenany (1996) and Fayed er al (2006)
toward the duration of cold storage of
sour cream and protein enrichment of
whipped cream, respectively.

Concerning the kind of starter culture,
the sour cream cultured with the type of
ABT-2 achieved always the higher fig-
ures for the consistency coefficient and
yield stress and consequently the lower

penetration value vis-a-vis that cultured
with the type of R-704 (p<0.01), that
could be explained by the relatively
higher acidity attained in the former (Ta-
ble, 4).

6. Organoleptic quality of sour cream

Organoleptically, the appearance of
sour cream was not influenced by the
partial replacement of fat by Simplesse
100® except of some yellowness in col-
our seemed due to the increasing level of
bulking agent (DPWC) that led sour
cream to attain also a body firmer than
that of the control (Table, 6). Similar
observations were reported by Fayed er
al (2006). A slight increment in the
consistency score was recorded towards
the sour cream cultured by bacterial
starter type ABT-2. The effect of
variability in the kind of bacterial starter
culture became more pronounced with
regard to the flavour criterion of the
product. Where, the type ABT-2 imparted
it palatability better than that gained
when the type R-704 was used. All
samples kept, along the cold storage
period, their sensory quality being nearly
as good as their fresh ones with slight
reduction in the panel score, especially
when the culture type R-704 was used.

As a conclusion, it is successfully pos-
sible to produce probiotic low calorie
sour cream with excellent sensory attrib-
utes using Simplesse 100® as fat mimetic
and bacterial type ABT-2 as starter cul-
ture.
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Table 5. Rheological parameters of sour cream during cold storage period as affected
by the fai replacement with Simplesse 100® as well as the kind of bacterial
starter culture.

Designed fat content
Cold storage period 30% 20% 10%
(day) : :
R-704 ABT-2 R-704 ABT-2 R-704 ABT-2
Penetration value (mm)
0 21.5 21.8 222 23.0 233 24.1
7 219 222 22.6 233 239 245
14 224 22.8 232 237 242 249
21 23.1 23.5 239 242 247 253
Consistency coefficient (dyne.sec./cm®)
0 20.74 21.49 23.57  23.79 24.37. 24.35
7 22.03 22.81 25.62 2588 2510 27.14
14 23.23 24.00 27.10 2753 2832 29.08
21 24.68 25.02 28.00 2862  29.14  30.16
Yield stress (dyne./cm?)
0 135.05 189.13  203.53 21640 306.79 333.01
7 146.41 200.30 24462 253.14 34643 390.31
14 160.12  239.14  290.31  310.81 392,15 433.00
21 178.36 27550 30345 34452 42550 480.66

"See Table: 3.
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Table 6. Organoleptic scores of sour cream during cold storage period as affected by
the fat replacement with Simplesse 100® as well as the kind of bacterial
starter culture

Designed fat content

Cold su(:;:ig)a period 30% 0% 10%
R-704" ABT-2" R-704 ABT-2 R-704 ABT-2
Appearance (25)
0 25 25 23 23 20 20
7 25 25 23 23 20 20
14 : 24 24 23 23 20 20
21 23 24 21 23 18 19
Consistency (25)
0 25 25 25 25 24 24
7 25 25 25 25 23 24
14 25 24 25 25 22 23
21 24 24 23 24 20 23
Flavour (50)
0 50 50 50 50 45 48
7 48 50 46 50 43 48
14 46 43 43 49 40 46
21 45 47 41 49 38 45
Total score (100)
0 100 100 98 98 89 92
7 98 100 94 98 86 92
14 95 96 94 97 82 89
21 92 95 85 96 76 87
"See Table: 3.

Arab Univ. J. Agric. Sci., 14(2), 2006



Production of probiotic low-calorie sour cream

REFRENCES

Anand, S.K.; R.A. Srinivasan and L.K.
Rao (1984). Antibacterial activity associ-
ated with Bifidobacterium bifidum. Cult.
Dairy Prod. J. 19(4): 6-8.

AOAC, (2000). Official Methods of
Analysis (25""Ed.), pp. 20-49. Associa-
tion of Official Analytical Chemists.
Washington D.C., USA.

Bodyfelt, F.W.; J. Tobias and G.M.
Trout (eds.) (1988). Sensory evaluation
of cultured milk products. In: The Sen-
sory Evaluation of Dairy Products. pp.
227-299. AVI Book pub. by Van
Nostrand Reinhold, New York, USA.
Bourne, M.C. (ed.) (1982). In: Food
Texture and Viscosity Concept and
Measurement. pp. 82-159 & 199-245.
Academic Press Inc., New York, USA.
Coninck, V. De (1996). C* Delight
MDO, an All Natural Easy Processing
Fat Mimetic, Application Centre Food,
Vilvoorde, Belgium.

Dave, R.I. and N.P. Shah (1996).
Evaluation of media for selective enu-
meration of Streptococcus thermophilus,
Lactobacillus delbrueckii ssp. bulgaricus,
Lactobacillus acidophilus, and bifidobac-
teria. J. Dairy Sci. 79: 1529-1536.
El-Kenany, Y.M. (1996). Properties of
cultured buffalo's cream manufactured
with different starter cultures. Annals
Agric. Sci. Moshtohor, 34(1): 285-299.
Fayed, A.E.; Azza M. Farahat and Ge-
han A.M. Hussein (2006). Production of
light calorie whipped cream using fat
mimetics and stevioside. Proc. 10" Conf.
Agric. Dev. Res., Fac. Agric., Ain Shams
Univ., Cairo, Annals Agric. Sci., Sp.
Issue. In press.

Hansen, R. (1985). Bifidobacteria have
come to stay. North. Euro. Dairy J.
51(3): 79-83.

707

Harrison, V.C. and G. Peat (1975). Se-
rum cholesterol and bowel flora in the
newborn. J. Clin. Nutr., 28(12): 1351-
1355.

Hekmat, S. and D.J. McMahon (1992).
Survival of Lactobacillus acidophilus and
Bifidobacterium bifidum in ice cream for
use as a probiotic food. J. Dairy Sci. 75:
1415-1422.

Hoover, D.G. (1993). Bifidobacteria:
Activity and potential benefits. Food
Technol. 67(6): 120-124,

Kebary, K.M.K.; S.A. Hussein and
R.M. Badawi (1998). Improving viability
of bifidobacteria and their effect on fro-
zen ice cream. Egyptian J. Dairy Sci. 26:
319-337.

Kim, H.S. and S.E. Gilliland (1984).
Effect of viable starter culture bacteria in
yogurt on lactose utilization in humans. J.
Dairy Sci. 67: 1-6.

Kurmann, J.A. and J.L. Rasic (1991).
The health potential of products contain-
ing bifidobacteria. In: Therapeutic Prop-
erties of Fermented Milks. pp. 117-158.
Robinson, R.K. (ed.). Elsevier Appl. Sci.,
London, UK.

Lees, G.J. and G.B. Jago (1969). Meth-
ods for the estimation of acetaldehyde in
cultured dairy products. Aust. J. Dairy
Technol. 24: 181-185.

Lees, G.J. and G.B. Jago (1970). The
estimation of diacetyl in the presence of
the carbonyl compounds. J. Dairy Res.
37:129- 132,

Marshall, R. T. (ed.) (1992). In: Stan-
dard Methods for the Examination of
Dairy Products. (16™ Ed.), pp. 433-531.
Amer. Public Health Assoc., Washington, _
DC.

Oda, M.; H. Hasegawa; S. Komatsu;
M. Kambe and F. Tsuchiya (1983).
Anti-tumor polysaccharide from Lacto-

Arab Univ. J. Agric. Sci., 14(2), 2006



708 Fayed; Gehan Hussein and Azza Farahat

bacillus species. Agric. & Biol. Chem.
47(7): 1623-1625.

Poupard, J.A.; L. Husain and R.F. Nor-
ris (1973). Biology of the bifidobacteria.
Bacteriol. Rev. 37: 136-165.

Rasic, J.L. (1983). The role of dairy
foods containing bifidobacteria and aci-
dophilus bacteria in nutrition and health.
North. Euro. Dairy J. 4:1-5,

Rasic, J.L. and J.A. Kurmann (eds.)
(1983). In: Bifidobacteria and Their
Roles. pp. 12 & 124-158. Birkhauser
Verlag, Basel, Switzerland.

Renner, E. and A. Renz-Schauen (eds.)
(1986). In: Nutritive Value Tables for
Milk and Milk Products. pp. 6 & 153-
177. Pub. B. Renner, 6300 Giessen, Ger-
many.

Robinson, R.K. (ed.) (1991). Microor-
ganisms of fermented milk. In: Thera-
peutic Properties of Fermented Milks
pp- 23-44. Elsevier Appl. Sci., London,
UK.

Schuler-Malyoth, R.; A. Ruppert and
F. Mulier (1968). The microorganisms of
the bifidus group (Lactobacillus bifidus).
L. Historical review, nutrition, physiologi-
cal and therapeutic aspects, morphology,
culture procedures and taxonomy.
Milchwissenschaft 23(9): 356-360.

SPSS (1998). Statistical Package for
Social Science. SPSS for Windows

Computer Program. Ver. 6.1. SPSS Inc.,
Chicago, Illinois, USA.

Start, P.L. and A. Lee (1982). The mi-
crobial ecology of large bowel of breast-
fed and formula-fed infants during the
first year. J. Med. Microbiol. 15(2): 189-
203.

Terzaghi, B.E. and W.E. Sandine
(1975). Improved medium for the lactic
streptococci and bacteriophages. Appl
Microbiol. 29: 807-813.

Tharp, B.W. and T.V. Gottemoller
(1990). Light frozen desserts: effects of
compositional changes on processing and
sensory characteristics. Food Technol.
44: 86-87.

Toledo, T.T. (ed.) (1980). In: Funda-
mentals of Food Process Engineering
pp. 1-29. AVI Pub. Co. West Port, Con-
necticut, USA.

Waistra, P. and R. Jenness (eds.)
(1984). Nutritive value. In: Dairy Chem-
istry and Physics. pp. 358-375. A Wiley-
Interscience Pub., John Wiley & Sons,
New York, USA.

Wilson, E.D.; C.W. Seo; A. Shahbazi
and S.A. lbrahim (2004). Dairy Foods:
Cheese and Microbiology. Institute of
Food Technologists (IFT) Ann. Meet-
ing and Food Expo°., p. L, July 12-16,
Las Vegas, Nevada, USA.

Arab Univ. J. Agric. Sci., 14(2), 2006



Production of probiotic low-calorie sour cream 709

Yoo e VY e=AY ( (T)V 8 a a0 o ne dmalor ¢ 36, 01 O oty Sl Byl laald 5L A

QJ\MQ\MW aiiie 45 9aa 3 jadla S.LJ'EEL‘G)

[£¢]

‘Clajh Jgaan b —\Qynuihaqlnm— "l L Cible
s —5 Al ~Ladil) I,p:—uu&wluh;-klﬂnm-h:\é"ﬂ pale pud -1

s pH U Jeasll i y gl
t_,sg,.u.ﬂ._qz,_.aun" (,°\". de €41

E35 Oa (53 3 ed3all 2YY 2ie y R-704.

.ABT-2
o Bl G e 1\ Caaa gl
OBl e b—addal 308l (5 gGaa
g Aagaally Sajlly i yam e SH,
JS b omliail s Ly ol Jlagd
LS Al pad Smadly pH —3) adf (e
S Jaall B A8 B Gaa
3_paddall 32200 caall alidsl
Ll e el ol Jeddall il
QYR jla slay Lb. acidophilus g
oAl L se Dl Gk Al A aladll
Sial Laiy . 200 oAl saa
Cua g SO Syl Str. thermophilus
sy Bifidobacterium sp. o33y 33—all
LSy e G Jr ol 3y oyl
saldll ()35 320 o284 Str. thermophilus
i aily . s %Y e e Ay gl
1 P, R, PP OIS [
e st sy Lb. acidophilus < Saal
Wiy Bifidobacterium sp. <3Sl JYI
s Str. thermophilus <39 —Ssa T2

3_jadia 3008 gl Caaall G gt

caz_._a_)‘_)andﬂ_)_n.ul\a__-hi'a.hl_lxa
3._|..\_..\S_)ﬂ| w‘,&h&sz_ﬂ;aﬂ‘_)é
dagla My Aoa ol g il y A slasl
& oasal M‘u.b_}:\s_)ﬂlc_.wb
T Lo Y)Y Jae e Loc g5 all
gl o5 b 3dadly A3 o jaall
el 32 %Y1 G 5 Fad PR W I S
3asd alaasuly olldy as %Y. AS
o/o‘\) - Q.)l, (U_A.) %o ') ;-AJLL
CJ‘_)u.nH 3,08 CL—.“YJ (3__)15 Al g
%\~J °/o\'- U“-‘ UAA“ u‘a.l.;(;ai.)_ﬁ_);H
osdian Aidl cadl aladia) e folace)
%\ G b e Simplesse 100°
S LS o 5a3 %Y Jdaae Jay as Jy
G i S m Byame plasil
uAi.'\.“ u.ag_,_nﬂ (-’\___JS Al g %QO)
SN 2l gadl (he 32580 5 gina 4.! Skl
> gl s Al g %Y1 Lalla J_J:_J
Clalaall pran uind & By . Jy_ sl
alilas el_al ?3 ?3 e°'l-— 00 e 2l
yal oS &Y. /;Vf V—h i
C.\Pa_uul.u“ —’J‘J'—\“ ZAJ.:u.“ c._:_)u“
Gpa Gl dadialy, %Y e @adl

Arab Univ. J. Agric. Sci., 14(2), 2006



710 Fayed; Gehan Hussein and Azza Farahat

ol Aaliy beddall saldll Aa
aly . oAl e 33 g ABT-2 4 e
3kl 3 bl —mall Gaaill 5 okl
o 9wl ABT-2 de ) jay 5 —asial
ol gilly oSl 3 ALailly pglaal
Aa Aty Aaslilly A lidly caS A,
oV oAl Bi aid Sy aty . R-704
Laig 2SN A puall 3agall Lo %Y.
A BV e dggiadl addll Clea
lagn e ABT-2 alaaiuly b jadally
laay g uSl Lualy %Y caly aSad
sl rlay oS A ZUEWY e B
il ymaall Ailaddie A g B jedla 303
Aaaiuly 3 ae A ua el iy 4y all
ABT-2 acjally 2 lie a2 S Luiadl

$ RS (5S

AL (5330 S p gl dia aliaiyl
ie ) 3all fsaly bgeddiall 3addll dpally Ul
4 yiaa Laila CulS Wil (e a2 L R-704
alad) csle L W) b S el e
el Bifidobacterium sp. < y_Saal Lgilia
3yaddall 3 Cgial LARDEN o aal
L gan i e ABT-2 4o ) je (53l
38y pH 3 e i oy e
5ol 5_peddiall saddl e Jl gla Ty
oA 3N @ ally L5 AN de ) all
> duagaally dtud (glall y 3a Ty
sdally >le oMy abill o gl
B Aadiiy L (Ml e ooy lall
oAl e e by dl (5 yTal
Sl Qlidiy g S e (3 awe dill
@) 8 ¢ 5l 5 geall 8 S il
oalll 3gay alpill Jabeay Dl

Blad adl o 20 1pgad
s .\J.n:n.a‘\._ﬁu.).i

Arab Univ. L. Agric. Sci., 14(2), 2006



