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PRODUCTION OF LIGHT CALORIE WHIPPED CREAM USING
MIMETIC FATS AND STEVIOSIDE
(8]

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

ABSTRACT

Light calorie whipped cream was aimed to experiment in relation 1o its chemical
physical, theological and organcleptic properties. Whipping cream (WGC) base
blend consisted of 41% total solids (TS), 35% fat, 0.01% Stevioside and 0.3% so-
dium carboxy methyi cellulose using fresh cream (50% fat) and skim milk (9% TS).
To produce reduced calorie WGC, fat content was lowered to 25 and 15% depend-
ing on the use of Simplesse, Slendid or their mixture (1:1) o mimic milk fat on the
base of 0.1% fat mimetic is instead of 1.0% fat. Dried whey protein concentrate
(95% TS) was used to overcome the joss occurred in the TS content due to the re-
duction in the fat content t0 remain as in the control (41%). All WGC blends were
homogenized at 55-60°C, heat treated at 74°C/ 30 sec. and aged for 24 h at 5x1°C,
at which the whipping was carried out using superhand mixture at the maximum
speed. The results indicated that, the protein, carbohydrate, ash and titratable acidity
contents of WGC increased as the fat was replaced, while pH and caloric vatues de-
creased. Gradual increase in the consistency coefficient was occurred as the fat was
mimiced, especially with Slendid, which caused also higher yield stress vis @ vis
Simplesse. Whipping time was prolonged by Simplesse, shortened by Slendid and
unchanged by their mixture. Overrun % was harmed by Slendid and slightly reduced
by Simplesse or both mixture. Neither leakage nor slipping was detected in the
whipped cream along 24 h at 5+1°C. The fat repiacement with slendid- simplesse
mixture led to impart the 23%-fat WGC the highest sensory scores (98% of the con-
trol) followed by that mimiced by Simpiesse alone (97% of the controf). The corre-
sponding scores in the case of 15% - fat WGC were 93 and 92%, respectively.
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INTRODUCTION used as topping or filling, cspecially

when mixed with suitable stabilizers, for

Whipped cream is one of the favorite  desserts, pastries, cakes and ice cream.
dairy products and an important ingredi- Whipped ¢ream, should be firm enough
ent in the confectionary products. It is  to have an adequate rigidity to be han-
suitable for serving with fruit and widely  dled, albeit with some care, and will
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maintain its shape for many hours or even
days if suitably stored. Whipped cream
should be also a stable foam in which air
bubbles are entrapped in a mesh of serum
and fat (Arbuckle, 1986; Prentice, 1992;
Ghita er al 1992 and Khalifa and Man-
sour, 1993).

With the current upward trend in nu-
tritional and health awareness, the con-
sumer’s demand for reduced or low calo-
rie food has been accelerating (Coninck,
1996). But, according to the statement of
Tharp and Gottemoller (1990) - who
mentioned that, a product must provide at
least one-third fewer calories than the
reference product to be qualified as “re-
duced calorie”. That will be achieved
only depending on the substitution of
some componenis of whipped cream
other than protein which is not allowed to
be replaced for calorie reduction.

Several treatments have been tried to
produce whipped cream with modified
composition and properties and offered
som¢  possibilities for
whipped cream with lower fat and higher
protein than normal with prospectively
comparable properties to that of good
quality regular cne (Mann, 198S; Scur-
lock, 1987; Abd El-Salam et al 1993
and Salama er af 1995). But until now,
neither fat mimetics nor sugar substitutes
were experimentally applied in it§ manu-
facture, therefore, the evaluation of some
fat mimetics as well as the natural intense
sweetener stevioside in the manufacture
of light calorie whipped cream in relation
to its attributes was aimed to carry out.

MATERIAL AND METHODS
Materials

Fresh buffalo’s milk was obtained
from the herd of Faculty of Agriculture,

developing -

Ain Shams University, Egypt. Dried
whey protein concentrate (consisted of
95% dry matter, 68% protein, 14% lac-
tose, 12% ash and less than 0.5% fat)
made by SFK DATABIAD, Hvidovre
and Viborg, Denmark, was obtained from
the local market. Simplesse 100® (modi-
fied dairy whey protein concentrate)
made by CPKelco, Penrhyn Road,
Knowsley Business Park, Deamark and
Slendid 200® (type of high ester pectin)
made by Copenhagen Pectin A/S DK,
lille Skenseved, Denmark, both fat mi-
metics were obtained from the Egyptian
Office for Trading and Agencies (eta),
Cairo. Intense sweetener “Stevioside”
with a purity of >98% was obtained from
the International Association of Stervia
Research Union, Stuttgart, Germany, So-
dium carboxy methyt cellulose (CMO),
made by BDH Chemical Ltd Poole; Eng-
land, was obtained from the local market,

Experimental procedure
1. Cream separation

Fresh cream (54.5% total solids and
50% fat) was mechanically separated
from fresh buffalo’s milk.

2, Preparation of whipping cream
biend

Whipping cream (WGC) base blend
consisted of 41% totad solids (TS), 35%
fat, 0.01% stevicside and 0.3% CMC was
made using the obtained fresh cream and
liquid skimmed milk (9% TS). To pro-
duce. reduced calorie WGC, fat content
was lowered to 25 and 15% depending on
the addition of Slendid, Simplesse or their
mixture (I:1) to mimic milk fat on the
basic of 0.1% fat mimetic is instead of
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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).

Table 1. The formuias (kg/100 kg) of
lowered calorie whipping
cream blends using fat mi-
metic and intense sweetener

) Designed fat content
Ingredient
35%  25%  15%
Cream (54.3% TS,
50% fat) 70.00 5000 30.00
Skim milk (9% TS) 2969 39.03 43866
Fat mimetic* 000 100 200
DWPC (95% TS) 000 966 19.03
Stevioside 001 o001 0.0!
CMC 030 030 030

DWPC : Dried whey protein concentrate
* Simplesse, Slendid or both mixture (1:1)
CMC : Sodium carboxy methyl cellulose

The quantities of DWPC and liquid
skimmed milk required for WGC blends
were calculated by fitting their composi-
tions to the following suggested two
equations:

ABTS= ACF + ACSNF + ALTS + AWTS +
ANDAS ey
BQ=CQ+LQ+WQ+NDAQ )

Where:

ABTS : Amount of total solids de-
sired in the blend

ACF : Amount of fat obtained
from the cream

ACSNF : Amount of solids not fat
obtained from the cream

ALTS : Amount of total solids ob-

tained from the liquid
skimmed milk

AWTS : Amount of total solids ob-
tained from dried whey
protein concentrate

ANDAS : Amount of solids obtained
from non dairy additives

BQ : Blend quantity

CQ . Cream quantity

LQ : Quantity of liquid skimmed
milk

wQ . Quantity of dried whey
protein concentrate

NDAQ : Quantity of non dairy addi-
tives

Due to moisture contents of non dairy
additives namely stevioside and CMC
were practically negligible, it could be
considered that:

ANDAS = NDAQ

Likewise, the little fat contents of lig-
uid skimmed milk and DWPC were dis-
regarded. ‘

Thereafter, ali WGC blends were ho-
mogenized using X520, UAC 30-R, Chi-
cago II 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 5+1°C at which they were held
24 h for aging.

3. Whipping process

The aged WGC blends were whipped
at 5+1°C using superhand mixture (Na-
tional, Japan) at the maximum speed.
Whipping times were recorded in sec.
Three replicates were carried out for
cvery treatment.

Analytical methods
Dry matter, fat, total nitrogen, ash and

titratable acidity contents were deter-
mined as in AQAC (2000). pH value was
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measured using pH meter model Cole-
Armer Instrument Co., USA. Rheological
parameters were measured using a Coax-
ial rotational viscometer (Rheotest II,
Medingen, Germany) at 10+1°C at shear
rates ranged from 3 to 1312 sec.”’. Con-
sistency coefficient and yield stress were
calculated from the ascending flow curve
as described Toledo (1980) and Bourne
(1982), respectively. The whippability
expressed as whipping power (overrun
%) was measured according to Anderson
et al (1983). While, the whippstability was
expressed as leakage % and slipping % as
described by Fayed e« al (1991).
Whereas, volume of the syrup or the se-
rum released from the motionless
whipped ¢ream along 24 h at frig. tem-
perature. The leakage was monitored and
expressed as percentage of initial
whipped cream volume. The slipping
percent, which is the reduction in the total
volume of whipped cream along 24 h at
frig. temperature was also followed. up
and calculated. Caloric value was calori-
metrically determined using Bailistic
Bomb Calorimetric, Gallenkamp accord-
ing to the method described by Walstra
and Jenness (1534), Whilst, the theoretic
caloric value was calculated using figures
of Renner and Renz-Schauen (1986).
Samples were crganoleptically evaluated
according te the scheme of Bodyfelt et al
(1988). The obtained data were statisti-
cally analyzed according to SPSS (1998).

RESULTS AND DISCUSSION

1. Chemical properties of whipping
cream blends

The resuits given in Table (2) show
that, the figures of TS and fat contents are

surrounding the previously adjusted lev-
els as experimentally designed. The pro-
tein content of WGC was proportionally
raised as the fat content reduced, espe-
cially when Simplesse was used as fat
mimetic vis a vis Slendid (P<0.01). That
could be, indeed, due to the Simpiesse
which is a whey-protein origin agent
while, Slendid is a pectin ester. The ash
content exhibited also significant in-
creases {P<0.01) associated with the re-
duction in the fat content of WGC be-
cause of the bulking agent (DWFC),
which contains about 12% ash. Similar
observations were found in light calorie
sour cream by Fayed et al (2006). The
increased ash level has relatively multi-
plied in the case of Slendid containing
WGC compared with that containing
Simplesse {P<0.01). That could be attrib-
uted to the Slendid, that is a calcium
binding agent (Copenhagen Pectin A/S
Co 1994) rather than Simplesse. More-
over, the DWPC used contained also
about 14% lactose, therefore, the obtained
WGC was loaded with an increased car-
bohydrate level (P<0.01) as the fat con-
tent reduced. Further, the carbohydrate
based fat mimetic, namely Slendid,
caused an additional increase in the car-
bohydrate level of WGC (P<0.01) as secn
in Table (2).

The acidic influence of Simplesse was
higher than that of Slendid leading the
resultant WGC to appear an acidity %
slightly higher and hence lower pH value
as the fat content was replaced with it
(P<0.05).

The replacement of WGC with a mix-
ture of Slendid and Simplesse (1:1) im-
parted middle values vis a vis Slendid or
Simplesse alone (Table, 2).
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Tabie 2. Chemical properties and energy load of whipping cream blends as affected by
the level and kind of fat mimetic

Designed fat level
Properly 35% 25% 15%
(control) SL SP Mix SL | SP__ Mix
Total solids% 41.02 4095 4120 4102 4085 4087 4LI10
Fat % 35.3 252 256 254 154 157 155
“Total protein% (N x 6.38) 244 678 948 813 1323 1681 1502
Ash % 054 169 072 121 281 08 185
Carbohydrate %* 274 728 5S40 628 941 747 87
Acidity %** 017 018 020 019 019 023 021
pH value 669 665 565 605 660 530 600
C. caloric value (K_cal/ 100g) 7190 6007 6042 6025 4716 4902 4809
T. caloric value (K cal/100g) 3495 2920 2991 2995 2360 2456 2408

* Calculated by the difference ** As lactic acid

C. Calorimetric SL : Slendid

T. : Theoretic

2. Energy load of whipping cream
bleads -

Data of Table (2) reveal also that, ca-
loric values of WGC, whether those calo-
rimetrically determined or theoretically
calculated, decreased significantly as the
fat content lowered regardless the kind of
the fat mimetic used. At a given level of
fat replacer, Simplesse caused the WGC
to be charactenized with slightly higher
caloric value, becanse it is possessing 14
Kcal/g while, Slendid is caloric free
(Benz, 1992 and Kammerlehner, 1993
and Copenhagen Pectin A/S Co 1994),
Moreover, it ¢ould be noticed that, the
caloric values obtained using in vitro

SP: Simplesse Mix: SL : SP(1:1)

method were always about two times
higher than those obtained theoretically.
These phenomena agree with those ob-
served by Fayed et af (2006). However,
the corresponding values ranked the sec-
ond order at any certain replacement level
of fat, when the mixture of Slendid and
Simplesse was used.

3. Rheological profile of whipping
cream blends

As seen in Table (3), the rheological
measurements of WGC ¢xhibited differ-
ent responses among the level and kind of
the fat mimetic.
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Table 3. Physical properties and rheological profile of whipping cream blends aged for
24 h. at 5+ 1°C as affected by the level and kind of fat mimetic

Designed fat level
Properly
35% 25% 15%
(control)  SL SP Mix SL Sp Mix

Consisten oefficient

naistency 2 ¢ e 1576 2641 1996 24.15 3658 2371 30.00
(dyne.sec/cm’®)
Yield stress (dyne/ cm?) 10447 569.18 14779 45830 81955 24393 63182
Whipping times (sec.) 100 85.0 1250 1000 700 1500 1000
Overrun % 60.7 378 573 56.6 303 55.8 54.5
Leakage % ND ND ND ND ND ND ND
Slipping % ND ND ND ND ND ND ND
SL : Slendid SP: Simplesse Mix: 8L : SB(1:1) ND : Not detected

As beginning, the proportional protein
enrichment by adding DWPC, with its
considerable water holding capacity, as a
butking agent at the expanse of the fat
content of WGC resulted in variable in-
creases in its both consistency coefficient
and yield stress. Presence of Slendid led
to heighten the consistency coefficient
and to jump highly the yield stress. That
means, it required more shear stress to
begin flow. Prentice (1992) reviewed
that, if measurements ar¢ made on a thick
cream using rotation viscometer an
“overshoot” phenomenon becomes very
evident. That obviously indicates the
Slendid to promote the thin cream to ex-
hibit flow behaviour like to thick cream.
Copenhagen Pectin A/S Co (1995) pro-
nounced that, Slendid has a high water
holding binding capacity (50 times its
own weight) and is shear resistant . While
Simplesse caused gradual increases in the
consistency coefficient associated with
proportional increases in the yield stress

of WGC along fat replacing. The trends
of this results are in coincidence with
those reported by Fayed ef al (2006). The
increase rate due to Slendid was more
pronounced wvis a vis Simplesse
(p<0.01).Whilst, the mixture of both fat
mimetics led to improve the flow behav-
iour gained by the latter (Table, 3).

4. Whippability of cream blends

Whippability parameters, those in-
cluding the whipping time required to
reach the maximum overrun, whipping
power (overrun %), the leakage and slip-
ping percentages of whipped cream, dis-
played variable responses as present in
Table (3). Although the whipping time
accelerated by Slendid, the whipping
power was harmed and the cream persis-
tence 1o be whipped was reduced. That
means, the cream tended to destabilized
at exceeded whipping as the butter chum-
ing process sets in. Prentice (1992) ex-
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plained that, the excessive whipping led
to reduce the air bubbles size and the in-
terstitial spaces between them became too
small for the maintenance of a strong
mesh and the foam began to collapse
again. On the contrary, the fat reduction,
via its replacement with Simplesse, led to
prolong the whipping time, aithough the
gained overrun% was comparable. Simi-
larly, the backward relationship between
the fat content and whipping time was
observed by Towler, (1982); Scurlock,
{1987); Ghita et af (1992) and Abd El-
Salam et af (1993). Moreover, O'Mul-
lane and Foley {1970} attributed also the
prolongation of whipping time of low fat
content cream to the increase in the pro-
tein content by adding UF retentate. The
whipping time did not outreach that of the
control when the mixture of Slerdid and
Simplesse was used as fat mimetic of
WGC, though the overmun% was slightly
lower than that pained by Simplesse
alone. Data indicated also that, neither the
fat content nor the kind of fat mimetic
resulted in any significant effect on the of

whippstability as explained by monitor-
ing the feakage which reflecting the phase
stability of whipped creamn against syrup
liberation and the slipping which reflect-
ing the entrapping stability of air bubbies
in the system. Where neither serum re-
lease nor volume reduction was observed
in the motionless whipped cream along
the experimental pedod (24 h) at
5+1°C.These observations were in coin-
cidence with those reported by Hiddink
et al (1986); Brooker et al (1986);
Anderson et al (1987); Fayed et al
(1991) and Salem and Zeidan (1993).

5. Organoleptic quality of whipped
cream

The organoleptic quality of whipped
cream was significantly declined when
the fat content was lowered, particularly
when more than 25% and/or the Slendid
was used as fat replacer. The most infe-
rior samples of 15% fat had 83% of the
total sensory scores of the control,
(Table, 4).

Table 4. Organoleptic scores of whipping cream as affected by the level and kind of fat

mimetic
Designed fat level
Properly 35% 25% 15%
(control}  SL SP Mix SL SP Mix

Appearance (25) 25 22 23 24 20 22 23
Consistency (25) 25 21 24 25 18 22 23
Flavour (50) 50 47 50 49 45 48 47
Total (100) 100 %0 97 98 83 92 23
SL : Slendid SP : Simplesse Mix: SL: SP(1:D)
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In details, the yellowness colour was
the most pronounced appearance-view
when Slendid was used in 15% fat
whipped cream. However, all samples
were: characterized with considerable
stability. Moreover, Slendid-containing
whipped creams were sensory character-
ized with a firm body, besides, slight af-
ter-taste was detected. The use of the
mixture of both fat mimetics studied led
to improve all organoleptic criteria, re-
sulting in a whipped cream able to gain
93% of the total quality of the control
(35% fat) in spite of its low fat content
(15%).

Generally, the foregoing resuits could
lead to conclude that, it is successfully
possible to produce light calorie whipped
cream with comparative whipping attrib-
utes and good sensory quality using a
mixture (1:1) of Slendid and Simplesse
for replacement of about 50% of the
original fat content and Stevioside as diet
sweetener (0.01%).
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