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ABSRACT

The effects of two types of carbohydrate-based fat replacers involved
maltodextrin and inufin on the compositional, rheological and sensery characteristics
of half-fat double cream cheese were investigated. Each fat replacer was used at the
level of 1, 3 and 5 % respectively to replace the half-fat content of cheese milk.
Resultant cheese were compared to full-fat doubie cream cheese and half-fat cheese
made without fat replacers. Rheological characteristics of cheese were established by
measuring both apparent viscosity and texture profile analysis. A relationship between
the instrumental measurements and sensory data was demonstrated for the particular
cheese type. Resuits revealed that, replacing of milk fat with fat replacers increased
the moisture content and decreased the fat content of the resuitant cheese compared
with full-fat control cheese. All half-fat double cream cheese containing fat replacers
exhibited higher viscosity values than full-fat control cheese but different trends were
observed for cheese of different treatments. Texture profile analysis of half-fat cheese
made with both fat replacers showed that the hardness, springiness and gumminess
increased while cohesiveness and adhesiveness decreased with fat replacement.
Sensory aftributes of half-fat double cream cheese, in particular, hardness and
cohesiveness showed acceptance correlation with double compression data. Both fat
replacers appear to have a potential to replace the milk fat in half-fat double cream
cheese.
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INTRODUCTION

As the name indicates, cream cheese is made from pure cream or
from mixtures of cream and milk. It has arich, mildly acidic flavour and a
smooth buttery consistency. Many brands of cream cheese are produced and
commercially available and large food products carry a wide variety of this
cheese. Cream cheese is widely used in sweet desserts, dips, and in baking,
especially in cheesecake. ltis also available as a spread, filling for fruit tarts
and sauce for shell-shaped pasta. Those familiar favorite products can not be
eaten by malabsorpticn consumers who are restricted in the type of dietary
fat they able to tolerate. Patients, however, yearn for such food products, that
they had been accustomed to eating but are now prohibited from eating
because the high level of milk fat present.

The association between the type and level of dietary fat and the risk
of health problems has led to greater consumer awareness and demand for
reduced-fat foods. Dietary awareness of consumers and their desire to follow
nutritional guidelines by reducing total fat intake have encouraged research
on low fat foods including cheese. However, the consumption of low fat
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cheese compared to other low fat foods is still low because of the poor
consumer perception of those products, owing to flavour and texture defects.
Low fat cheese has a hard, rubbery, dry and grainy texture. Itis usually
difficult to masticate and lacking typical original flavour. Therefore, the
principal challenge in development of low fat cheese is maintaining flavour
and texture of its full-fat counterpart (Simard, 1991 and Fenelon & Guinee,
2000).

Problems associated with lowering fat content in cheese may be
aggravated in cream cheese because of its higher fat level and the absence
of a rigid matrix. Cream cheese has a higher moisture content and a
smoother mouthfeel than other cheese, which is low in moisture such as
semi-soft, regular and hard cheese (Kalab et al., 1981; Ohashi et al., 1983;
Buchheim & Thomasow; 1984 and Sanchez et al., 1994a,b). Moreover, milk
fat has an effect on mouthfeel by contributing to the lubricity and perceived
moistness caused by the fact that it melts in the mouth at just below body
temperature. Adding some ingredients that bind moisture and impart fat-like
characteristics ‘when incorporated into the cheese matrix may be simulating
these properties.

Fat replacers have been used successfully in a wide variety of
cheese especially in Cheddar and Mozzarella cheese (Drake et al, 1996 and
Rudan et al., 1998); however, there are few reports of their use in cream
cheese. The objective of the present study was to formulate haif-fat double
cream cheese with a good texture and mouthfeel using two types of
carbohydrates based fat replacers involves maltodextrin and inulin. The effect
of these additives on the viscoelastic and textural properties of the resultant
cheese was also studied using instrumental and sensory evaluation.

MATERIALS AND METHODS

Fresh whole buffalo’'s milk (7.1% fat and 16.4 % T.S) obtained from
El-Sheikh Makram farm, Central administration for agrarian reform, Sohag,
Egypt. The milk was divided into eight equal batches. The first seven batches
were standardized to 5 % fat and one was left without additives for
comparison. The others were used to manufacture of half-fat cheese with
adding maltodextnn (partially hydrolysis of com starch, National Co. for Maize
Products, 10" of Ramadan City, Egypt) or inulin (from chicory roots, Sigma
Chem. Co., U.S.A) to the cheese milk before coagulation in ratios of 1, 3 and
5 % respectively. Additives were dispersed for 5§ min usingahigh-speed
mixer at 45°C. The last batch was standardized to 10 % fat using fresh cream
(35% fat) and left without additives to serve as a control for full fat cheese. All
batches were heat treated at 63 °C for 30 min then rapidly cooled to 45 °C.
To each batch 0.15 % UNI-cream as a stabilizer/ emulsifier agent (United
Food Industries Co., 6™ of October City, Egypt), 0.02 % calcium chloride and
1.5 % salt were added to the cheese milk before renneting. Double cream
cheese was made from all batches in a similar method as used in
conventional cheese making (Robinson and Wilbey, 1998). Cheese was
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packed in 450-g plastic boxes and stored at refrigerated temperature (5-8°C)
for analysis. The whole experiment was duplicated.
Compositional Analysis:

Moisture content was determined by drying cheese sampies in a
drying oven at 105°C to a constant weight and fat content was determined by
Gerber butyromerer method. Each sample was measured in triplicate.
Apparent viscosity:

The apparent viscosity of fresh cheese samples was determined
using a Brookfield viscometer (Model LVDV-II*, Brookfield Engineering Labs
Inc., Stoughton, MA, U.S.A). Spindle number RV, was selected such that
during measurements the torque was between 10 and 100%, as suggested
by the manufacturer. Shear rate sweeps were conducted from 107" to 10%s ™
at 20 + 1°C. Triplicate measurements were made.

Texture Profile Analysis (TPA):

Cheese samples in 150 g plastic boxes were tempered at room
temperature (20 * 1°C) for | hour before the test was conducted. TPA tests
were performed using a Texture Analyzer (CNS- Farnell Model TA-1000,
formerly known as the Stevens LFRA Texture analyzer, England). Optimized
operating conditions were as follows: probe TA-15 . (3-¢cm diameter); tests
speed 1 mm/s, and 15-mm distance. The compression test was perfcrmed in
two successive cycles and a comprehensive range of the texture parameters
in terms of hardness, cohesiveness, adhesiveness, springiness and
gumminess were calculated as described by Szczesniak (1963 and1987).
The instrument is equipped with specialized software so that the attached
computer can perform the calculations to generate the resulting data and a
graphic representation of the texture profile curve
Descriptive Texture Analysis:

Descriptive analysis of cheese texture was performed by a well-
trained texture profile panel of ten members composed of staff and
technicians of the Food Sci. & Tech. Dept., following previously described
procedures (Drake et al., 1999). Panelists were asked to identify and define
motth evaluated texture terms for the cheese. Hardness was identified, as
the force required compressing the sample when biting down evenly between
molar teeth. The degree to which the sample deforms before rupturing when
biting with molar teeth was recognized as cohesiveness. Adhesiveness was
judged by placing the sample on tongue and presses it against the palate.
The force required to remove it with the tongue was described as
adhesiveness. Partial compression between the tongue and the palate
without breaking evaluated how the sample returns to its original shape was
described as the degree of springiness. The amount of manipulation with the
tongue against the palate necessary before the sample disintegrates was
evaluated as gumminess. Panelists marked responses on ten-point numerical
intensity scales anchored on the left with “not” and on the right with “very”.
The cheese was presented in three-digit coded plastic sample cups sealed
with lids to avoid sample deformation because of the soft consistency of
cheese. Samples were allowed to equilibrate at room temperature (20 + 1°C)

"
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for 30 min prior to evaluation. Each cheese was evaluated three times in a
randomized complete block design.

Statistical analysis:

Half-fat double cream cheese was manufactured in doublicate. All
tests were replicated 3 times. PROG GLM of SAS was used to determine
differences among treatment means. Treatment means were considered
significantly different at P < 0.05 unless stated otherwise. A correlation
coefficient between instrumental and sensory data was also performed.

RESULTS AND DISCUSSION

Chemical composition:

Repiacing of milk fat by both fat replacers caused a significant (P <
0.05) increase in the moisture content of half-fat cheese (Table 1). The
increased moisture content of haif-fat cheese made using fat replacers,
suggested that, curd syneresis was retarded during cheese making. This can
occur as a result of water being bound directly to the fat replacer, or the fat
replacer may interfere with shrinkage of the casein matrix, thus lowering the
driving force involved in expelling water from the curd particles. The moisture
content of half-fat cheese increased as the level of fat replacers increased.
So that, the differences in moisture content may reflect the level of fat
replacer used in cheese manufacture. These results are in the same trend
with that reported by McMahon et al, (1996). Cheese made with adding
maltodextrin had a relatively higher moisture content than that made with
inufin, which might be due to the higher water holding capacity of maitodextrin
compared with inufin.

Table 1: Chemical composition of half-fat double cream cheese made
with carbohydrate-based fat replacers

Cheese samples Moc::ure ﬁzt F /fz M
Full-fat control cheese 54.5' 3314° 72.7°
Half-fat cheese without fat replacers 61.3° 15.7° 40.6°
Half-fat cheese with 1% inutin 63.1° 15.3°¢ 41.5°
Half fat cheese with 3% Inulin 67.3° 14.3°° 43.7°%9
Half-fat cheese with 5% Inulin 69.8° 132°%¢ 43.7%9
Half-fat cheese with 1% Maltocextrin 64.0° 15.2°%9 42.2°
Half-fat cheese with 3% Mailtodextrin 68.1° 142" 44 5°%
Haif-fat cheese with 5% Maltodextrin 71.3° 13.1° 456"

Mean values of three replicates

Means with the same letter are not significantly different (P < 0.05)

The fat content of half-fat double cream cheese decreased

significantly (P < 0.05) by increasing the level of fat replacer. The type of fat
replacer not affected significantly the fat content of half-fat cheese, which
might be due to the absence of fat in both fat replacers. The fat contents of
the half-fat cheese made with fat repiacers were ail between 13.1 and 15.3 %
fat compared with 33.1% fat in full-fat control cheese.
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Apparent viscosity:

Apparent viscosity of soft cheese such as double cream cheese
depends on the shear rate at which shear stress is determined and the time
for which the shear is applied (Sanchez et al., 1996a and b). Representative
plots for apparent viscosity values versus shear rate and shear stress versus
shear rate plots are shown in Figures 1 and 2, respectively. A hysteresis
characteristic behavior of flow curves can be observed for all cheese. The
half-fat cheese made without fat replacers was found to be the least viscosity
of all half-fat products. This can be attributed to the tendency of this sample
to fracture at the lower shear rate rather than begin to flow. Earlier works
(Massaguer-Roing et al., 1984 on Neufchatel, which may considered a low fat
cream cheese and Sanchez et al., 1994 on Double cream cheese) are in
agreement with these results. The other half-fat cheese containing fat
replacers did not exhibit such severe fracturing behavior, and overall had
higher viscosity values than the control full-fat cheese. This may be due to
the ability of both fat replacers to act as thickening and gelling agents that
build body and add. viscosity to the product. The gels formed improve
emulsion stability and control texturizing properties of the resultant cheese.
Increasing the level of both fat replacers resulted in variable increase in the
gel strength indicating that the relation between shear stress and the level of
fat replacer was nonlinear. Truong and Daubert (2000) also foundqthat
fracture of structured gels during the vane test seems notto be Just:pure
shear, as in fluid-like material. Cheese samples containing inulin was sl
had a lowered viscosity than multodextrin containing cheese. This m;
due to the different gelling characteristics (gel strength and firmness)
two cases. For all half-fat double cream cheese, the apparent viscosity fe
shear rate increased. The decreased apparent viscosity of the half-fat double
cream cheese was due probably to the disruption of structures when the
shear rate increased. Many foods exhibit irreversible thixotropic behavior
resulting from sensitive structures that can be disrupted by fluid movement
(Steffe, 1992). The decrease in apparent viscosity due to increased shear
rate was typical of a non- Newtonian fluid exhibiting pseudoplastic behavior.
Apparent viscosity in the region of high shear rate showed marked effects
that were due to level of fat replacer.

Shear stress for full-fat control cheese showed only a slight increase
as shear rate increased from 5 to 100 s"'. Cheese containing both fat
replacers showed a slight but reproducible decrease in shear stress from 5 to
10 s and then steady increase as shear rate increased from 10 to 100 s™.
The observed shear-thinning behavior may be attributed to the deference in
molecular structure of the two fat replacers. Inulin is a linear fructan
consisting of B-(2> 1)-linked D-fructofuranose units and one terminal a-
(1> 2)-linked D-glucopyrancse unit. Maltodextrin is a short-chain
polysaccharide consisting of D-glucose units linked primarily by a-1,4 bonds
with dextrose equivalence.
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Fig. 1: Representative plot of apparent viscosity (n) versus shear rate
(y) for half-fat double cream cheese made with carbohydrate-
based fatreplacers.
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Fig.2: Representative plot of shear stress (o) versus shear rate (y) for

half-fat double cream cheese made with carbohydrate-based fat
replacers.
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The average molecular weight and degree of hydrolysis of
maltodextrins varies up to dextrose equivalence (DE) of 20. It was reported
that, molecular weight and DE determine maltodextrin functional properties,
such as viscosity and bodying ability (Duxbury, 1992 and Akoh, 1998).

Shear stress and apparent viscosity trends for double cream cheese
containing fat replacers were consistent with the results of Mangold et al.,
(1999) for two brands of commercial cream cheese with regular, light and fat-
free formulations as determmed by Brookfield viscometer at the shear rate
range of 0.34-67.7 s ~'. These current results are also in good agreement
with the texture map of cream cheese constructed from vane yield stress and
apparent strain by Breidinger and Steffe (2001). The authors reported that
although there is no direct correlation between the percentage of fat
contained in cream chesse and the yield stress, different trends observed for
a variety of commercially available cream cheese contained different fat
contents.

Texture profile analysis:

A typical force deformation curve obtained from double cycled
compression for the full-fat control cheese as an example is shown in Fig.3.
The texture parameters calculated were as follows:

+ Hardness = Maximum force recorded during the first compression cycle (g).
+ Cohesiveness = Positive area under pick A,/ area under pick A;.

+ Adhesiveness = Negative area for the first bite (g/sec).

+ Gumminess = Hardness x Cohesiveness (g/mm).

+ Springiness = Width of the down stroke in pick A, (mm).
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Fig. 3: Typical texture profile curve obtained for full-fat control cheese

6263



Abd Ei-Khair, A.A.

The results of instrumental measurements of cheese texture are
given in Table 2. In the case of cheese, hardness is usually considered to be
the most important texture attribute. Significant (P < 0.05) differences in
hardness were observed between the full-fat control cheese and the halif-fat
cheese made with or without fat replacers. The half-fat cheese made without
fat replacers appeared much harder than full-fat control cheese that may be
due to its lower fat content. Mistry and Anderson, (1993) found that lowering
fat content forms a more compact protein network, resulting in a hard,
rubbery cheese. Bryant et al., (1995) found also that the hardness of Cheddar
cheese increased as the fat content reduced despite the concomitant
increase in the moisture content. Cream cheese as evidenced by electron
microscopy can be thought of as a filled gel. The fat globules act as filler,
disrupting the protein matrix and forming a more porous structure (Kalab et
al., 1981; Kalab & Modler, 1985 and Sargant et al., 1985). Addition of both fat
replacers to the cheese milk resulted in an increase of the cheese hardness.
The higher hardness values of cheese containing fat replacers may be due to
the ability of the fat replacers to hydrogen bonding and subsequent gel
formation. The gel formed is not quite firm as with many starches, but soft
and fairly easy to reverse or deform. However, cheese samples containing
maltodextrin required greater force to penetrate the cheese curd than did
those containing inulin.

Table 2:lnstrumental texture attributes of half-fat double cream cheese
made with carbohydrate-based fat replacers

Objective texture atiributes
Hard- |Cohesive-| Adhesive- | Springi-| Gummi-
Cheese samples ness ness ness nesg ness
_{a {ratio) {g/sec) {mm) | (g/mm
i ull-fat control cheese 42.7° 1.21° 6.4° 13.5' 51.7°
Half fat cheese without fat replacers 59.4° 1.73° 3.7¢ 19.8° 1 1028°
Half fat cheese with 1% Inulin 63.6° 1.64%° 3.9°% 20.5°° | 104.3°¢
Half fat cheese with 3% Inulin 77.6° 1,500~ 4.5 2170 1 116.4°
Half fat cheese with 5% Inuliin 47.5 1.31%¢ 51° 23.1°° 62.2°
Half-fat cheese with 1% Maltodextrin 66.7° 1.58"° 3.8% 21.1% | 105.4°
Half-fat cheese with 3% Maltodextrin 90.9° 1.42°%° 4.1 23.8°% | 129.1°
alf-fat cheese with 5% Maltodextrin |  49.4' 1.26%° 43¢ 252" | 62.2°

Mean values of three replicates
Means with the same letter are not significantly different (P< 0.05)

An incremental increase in the level of any fatreplacerupto5 %
resulted in a pronounced decrease in the cheese hardness. This may be
attributed to the relative contribution of hydrophobic interactions and
hydrogen bonds. Hydrogen bonding seems to contribute more in gels with
less fat replacer level while hydrophobic interactions seem to increase with
the increase in fat replacer level. It has been suggested that when too much
fat replacer was present, protein aggregation occur before protein unfolding
and three-dimensional structure could not be formed. A large amount of
water being bound to the excessive quantity of fat replacer added might be
another factoring in decreasing the cheese hardness. At the high moisture
content, the fat replacer tends to form more like a smooth paste rater than a
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quite firm gel leading to a more open matrix, which could produce a softer
cheese. Also important in first bite is the amount of moisture released from
the sample and the amount of particles resuiting from the bite or that are
detected in the sample's center. Hori, (1982) reported that the hardness of
cream cheese decreased as both the amount and the structurai strength of
bound water increased.

Cohesiveness value reflects the strength of the internal bonds
making up the cheese body (Szczesniak, 1963). The half-fat cheese made
with or without fat replacers had significantly (P < 0.05) higher cohesiveness
values than the full-fat control cheese possibly due to its lower fat content.
These results are in agreement with those of Bryant et al., (1995) who
reported that the cohesiveness of Cheddar cheese increased as the fat
content reduced. All half-fat cheese containing fat replacers had significantly
lower cohesiveness than the half-fat cheese mace without fat replacers. The
reduction in cohesiveness was proportional with the level of fat replacer. This
may be due to the presence of fat replacer and to the lower protein content.
Bhaskaracharya and Shah (1999) have reported a positive correlation
betwecn protein content and cohesiveness of Mozzarella cheese. The
differences in cohesiveness values between cheese containing maltodextrin
and those containing inulin may be due to the differences in particle size and
the water holding capacity of each. It was reported that, The larger particle
size coupled with the higher water holding capacity of a fat replacer possibly
appears - to have cause a disrupticn of the cheese matrix resulting in
fracturing of the cheese protein network and lead to a lower cohesiveness
product (Mounsey and O’Riordan, 2001). B

Adhesiveness recognized as the work required overcoming attractive
forces between surface of the food and surface of other materials with which
the food comes into contact. Reducing of milk fat, in general, resulted in
reduction of adhesiveness of half-fat double cream cheese. The
adhesiveness values for cheese ranged from 3.7 to 6.4 g/mm, being the
maximum in full-fat controi cheese and the minimum in half-fat cheese made
without fat replacers. Adhesiveness values varied between cheese made
using the two types of fat replacers. Half-fat cheese containing inulin showed
relatively higher adhesiveness values than those containing maltodextrin.
This may be attributed to the different characteristics of gel formed in the two
cases. Inulin has the tendency to form a cream consistency gel whereas
maltodextrin forms a cuttable gel (Duxbury, 1992 and Cho & Dreher, 2001).

For all half-fat cheese containing fat replacer, the springiness values
were significantly higher than that of full-fat control cheese, indicating the
dominant viscoelastic properties of the resultant cheese. The springiness
values for all fat replacer-containing cheese ranged from 20.5 to 25.2 mm
compared with 13.5 mm for the full-fat control cheese. The dominant
viscoelastic properties may be attributed to the presence of a network
arrangement formed in the continuous phase such as cross-linkages or
entanglement of polymeric fibers added as fat replacers leading to a stronger
structure organization. Similar results were found for imitation cheese
containing native starches by (Mounsey and O'Riordan, 2001).
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Replacing of milk fat with both fat replacers, in general, resulted in an
increase of gumminess of the half-fat cheese compared with the control. The
gumminess values for ‘all cheese ranged from 51.7 to 129.1 g/mm. Theses
values were the lowest in full-fat control cheese and the highest in.cheese
contained 3 % maltodextrin. This was expected, as gumminess is a
secondary parameter derived from hardness and cohesiveness. A positive
relationship was reported among the three parameters (Bryant et al., 1995).

Descriptive Texture Analysis:

The descriptive analysis of the cheese texture of haif-fat double
cream cheese is given in Table 3. Replacing of milk fat with both fat replacers
resulted in significant (P < 0.05) differences in the intensity of sensory texture
attributes. Panelists assessed a wide range of intensities that covers the
extremes and middie ground of all attributes tested. The intensity levels that
the trained panelists assigned to the various texture attributes according to
the grading score of sensory evaluation were defined as follows; the
hardness of cheeses varied from “soft” to “creamy” “firm” to “hard”.
Cohesiveness arranged from “crumbly”, “crunchy” “flaky”, “grainy” to “brittle”.
Adhesiveness varied from “sticky”, “tacky “ to “gooey”. Springiness varied
from “plastic’, “elastic®, “springy” to “rubbery”. Gumminess grouped from
“short”, “mealy”, “pasty”, to “gummy”.

Table 3: Sensory texture attributes of half-fat double cream cheese
made with carbohydrate-based fat replacers

Objective texture attributes
Hard- |Cohesive-|Adhesive-{ Springi- | Gummi-
Cheese samples ness ness ness ?\esg ness
(10) (10) (10) (10) (10)
Full-fat control cheese 2.3° 2.8° 7.2° 2.8° 1.67
Half fat cheese without fat replacers | 4.1%° 7.2° 3.4° 6.7 437
Haif fat cheese with 1% inulin 4.6 74° 2.8° 3.7° 5.7°¢
Half fat cheese with 3% Inulin 5.8° 567 5.3%° 56°° 7.43%°
Half fat cheese with 5% Inulin 27% 38% 47° 6.3 2.8°
Half-fat cheese with 1% Maltodextrin | 5.3°¢ 6.5%° 34° 4.9 6.3°°
Half-fat cheese with 3% Maltodextrin | 7.2° 4.3° 6.3™ 6.8 84°
Half-fat cheese with 5% Maltodextrin | 3.8%° 2.7° 6.8° 7.3"° 3.59%¢

Mean values of three replicates
Means with the same letter are not significantly different (P< 0.05)

Comparing sensory attributes to instrumental analysis, some
similarities and some differences were observed. These differences are really
no one's fault, but the available instrument just isn't capable of manipulating
the cheese sample in precisely the same manner as the human mouth during
mastication. Surprisingly, the human himself manipulates different types of
foods differently in the mouth. Prediction of sensory texture for half-fat cheese
made with fat replacers was much more accurate than that for full-fat control
cheese, probably due to the consistent matrix of that cheese.

, Correlation coefficients between instrumental parameters and
sensory attributes are shown in Table 4. Sensory apparent viscosity was not
included because the problems associated with apparent viscosity
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measurement. Problems occurred when attempts were made to correlate
sensory apparent viscosity data with instrumental data due to the question of
what vaiue of the apparent viscosity should be used for comparison since this
rheological property is shear rate dependent.

Table 4: Correlation coefficients between instrumental data and sensory
attributes of haif-fat double cream cheese made with
carbohydrate- based fat replacers

Objective parameters
Hardness | Cohesiveness | Adhesiveness | Springiness | Gumminess
0.98** 0.98** 0.65% 0.82* 0.95*
** Highly significant correlation: (P < 0.05).

* Significant correlation: (P < 0.05).
NS: Non-significant correlation.

The data revealed significant correlations of instrumental parameters
with sensory hardness (r = 0.98), cohesiveness (r = 0.98), springiness (r =
0.82) and gumminess (r = 0.95). The instrumental parameters were poorly
correlated (r = 0.65) with sensory adhesiveness attribute. This poor
correiation may be due to the problems associated with adhesiveness
meaurement of sticky products such as some cheese, dough, and gels that
remain adhering to the probe surface during upward movement of the first
compression cycle (Pons and Fiszman, 1996). All sensory attributes, except
adhesiveness were satisfactorily described by the instrumental variables (r =
0.82 - 0.98). The good correlation obtained for hardness and cohesiveness
suggested that both instrumental measurements and the sensory
characterictics were related to a common phenomenon. Since hardness and
cohesiveness exhibited the strongest correlation with TPA parameters, it was
likely that the two attributes would be more predominant than others in
characterizing the texture of half-fat double cream cheese would. In general,
the correlations of TPA parameters and sensory attributes in this study
agreed well with the results in a previous report (Drake et al., 1999 and
Truong et al., 2002).

CONCLUSION

Both fat replacers can partially replace fat in haif-fat double cream
cheese, providing texture and mouthfeel resembling that in a full-fat product.
High quality half-fat cream cheese can be obtained if specific level of milk fat
is used in combination with narrowly defined levels of fat replacers. The
gelation properties of both fat replacers will probably be one of their most
important functional characteristics. Addition of fat replacers, in general,
resulted in an increase in hardness, springiness or gumminess and reduction
of adhesiveness and cohesiveness of half-fat cheese. Hardness and
cohesiveness appear to be the most critical attributes to monitor in the half-fat
double cream cheese. Replacing of milk fat with various levels of both fat
replacers provides a wide range of interesting textural characteristics,
suggesting that specific fat replacer and level could be selected to produce
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half-fat cheese with desired properties. Varying the type of fat replacer and
the level permits the textures to be tailored for a specific application (such as
cheesecake, dips, toppings, pastry and various recipes). Depending on the
application, half-fat double cream cheese containing fat replacers may be
also added to foods to increase viscosity, add mouthfeel or bind other added
ingredients. Whether a food manufacturer chooses maltodextrin or inulin
depends on the further application but both can be used to develop
innovative and healthy products.
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