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QUALITY OF REDUCED FAT RICOTTA CHEESE
MADE BY USING DAIRY-LO ®
[34]

Mona A.M. Abd El-Gawad’
ABSTRACT

Ricotta cheese was made from standardized buffaloe's milk with 2%, 1% or
0.0% fat with adding 1%, 2% or 3% Dairy- LO ® respectively. This study briefly
outlined the chemical composition.cheese yield, caloric value and physical charac-
teristics of the resultani cheese trealments in comparison with control chease made
from the same milk with 3% fat. Results showed that, the cheese yield was the high-
est for Ricolta cheese made from.1% fat and added 2% Dairy-Lo® and lawest for
Ricotta cheese made from 3% fat (conirol). Also, the fat recovery look the same
trend, while total proiein recovery showed an opposite trend. The caloric value in-
creased with increasing the fat content and decreased by reducing in the main com-
ponents. Ricotta cheese made from 2% fat and added 1% Dairy-Lo® give the supe-
rior in quality and sensory characteristics and give more whitener and a smooth
creamy but cheese made from skim mitk and added 3% Dairy-Lo® was rejected as it
gained lower score values for all properties. Cheese microstructure by scanning
electron microscopy (SEM) showed that, the Dairy-Lo® gave a gel structure in the
place of removed fat globules which decrease the junction in the casein matrix and
increase the whiteness of the Ricotta cheese. '

Key words: Ricolta cheese, Buffalo milk, Dairy-Lo® Cheese microstructure

INTRODUCTION acid coagulation of whole or partly skim

milk, while the traditional heated whey

Traditionally Ricotta cheese is manu-
factured prepared in the Mediterrancan
countries mostly from the whey obtained
from cheese manufacture with fortifica-
tion by skim milk protcins . The demand
for softer, creamicr product has resulted
in a shifl of emphasis. so, that a great deal
of Ricotla is manufactured from whole
milk (Modier and Emmons, 1989). Ri-
cotla cheese principally made by heat-

protein cheese is referred to a$ Ricotta
{Scott, 1981). In the Eastern united states,
preater consumer acceptance has been
achieved by manufacturing Ricotta
¢heese from whole milk or partially
skimmed milk (Kosikowski, 1982). Re-
cently, casein and whey proleins are in
wide use as therapeutic agents and exhibit
a wide range of beneficial function
(Welch et al 1997).
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Ricotta cheese has been considered to
be one of the economical way for the
utilization of all milk proteins, casy to
produce and suitable for most of con-
sumers taste. Thus a great need for con-
trolling the production techniques and
type of milk must be considered in Ri-
cotta checse manufacture (Cosseddu et
al 1999 and Sieber, 1998).

Electron microscopy has been used to
study microstructure of the individual
components in  milk products and the
changes. which these components under
go either alone or by interaction with
each other or with additional ingredients

such as, stabilizers, thickeners, emulsifi-

ers, lactic bacterial cultures etc. during
manufacturing process (Kalab and Em-
mons, 1978). The development of micro-
structure in a cream cheese spread based
on acid¢ coagulated whey protein curd
(Ricotta cheese) was described earlier
(Kalab and Modler, 1985) it was noted
that Ricotta and Queso Blanco cheescs
significantly differed in microstructure.

Generally, different types of cheese
made from buffalo milk considered pref-
erable by most of the Egyptian consum-
ers.

Recently, researches conducted by
food njarketing institutes show fat reduc-
tion is now the No. 1 concern of nutri-
tionally minded consumers. This explains
the recent trend on the market of new
ingredignts presented as fat substitutes
and fat replacers. Dairy-Lo® is an all
natural dairy ingredient (a milk protein
concentrate) produced from sweet whey,
that helps to create great tasting foods
which are lower in fat. It has a uniquely
clean taste, which enhances products fla-
vour. Furthermore, Dairy-Lo® function in
such a way to improve products overall
quality.

The aim of this resecarch was to
manufacture reduced fat Ricotta cheese
with good properties from buffaloe’s milk
by replacing milk fat with Dairy- Lo®
with different fat ratios.

MATERIAL AND METHODS

Materials

Fresh buffaloe's milk was obiained
from the farm of Faculty of Agriculture,
Cairo Univ. The average values of buf-
faloe's milk gross composition were: total
solids 15.53%; protein 3.8%; milk fat
6.0%; lactose 4.6%; ash 0.97%; acidity
0.18% and pH 6.6.

Citric acid was obtained from Misr
Company for Pharmaceutical Industries,
Cairo.

Dairy-Lo® from Pfizer Inc. New
York, USA.

Stabilizer, three commercial products
of Dairiloid 100 stabilizer were purchased
from Kelco, Division of Merck and Co,
Inc., Rahway, New Jersy, USA.

Freeze dried starter cultures of
Streptococcus  Salivarius ssp. thermophi-
tus and lactobacillus delbrulki ssp. bul-
garicus used in this study were obtained
from Ch. Hansen's Laborites Denmark.

Food grad salt was obtained from the
local market.

Manufacture of Ricotta Cheese

Four treatments for replacing milk fat
with Dairy-Lo® were adopted for Ricotta
cheese manufacture:

milk with 3% fat {control)

milk with 2% fat + 1% Dairy-lo®

milk with 1% fat + 2% Dairy-lo®

Skim milk + 3% Dairy-lo®
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Ricotta cheese was made according to
Scott (1981),

Methods of analysis

Total solids, determined according to
IDF method (1982), fat content and salt
(sodium chloride) as given by Ling
(1963), total protein as described in IDF
Standard (1986). Lactose was estimated
by the method described by Nickerson ef
al (1976), ash content and titratable acid-
ity were determined according to the offi-
cial methods of analysis (AQAC, 1984},
while pH value was determined using pH
meter, type (Digitel Meter M4 1150)
equipped with a combined glass elec-
trode.

Cheese Yield and recovery

Yields and recoveries were calculated
according to the formula given by
Vandeweghe and Maubeis (1987).

Caloric value

The caloric value of resultant cheese
expresscd as Cal / 100 g was calculated
wsing the equation of Walstra and Jen-
ness (1984). E=370F+1.70P + 1.68L
+ 18 Where: E= Total energy (Cal / 100
gm)

F= Fat content (%)

P= Protcin content (%)
L= Lactosc content (%)

Cheese firmness

The firmness of Ricoita cheese was
measured at 15°C using Koehler K 19500
penetrometer  (Sycamor AVE USA) ac-
cording o Abd El-Gawad (1998).

Micreostructure

The cheese microstructure was ex-
amined by scanning electron microscope
as described by Taneya et «f (1980).

Cheese Scoring

The cheese samples were organolepti-
cally evaluated according to the test
scheme described by ADSA (1987) for
sensory evaluation of Cottage cheese.

Statistical analysis

The obtained data were statistically
analyzed according to SAS (1996).

RESULTS AND DISCUSSION

Dairy-Lo® was used as a fat replacer
in manufacture of low fat Ricotta cheese
from standardized buffaloe's milk. Table
(1) indicates that chemical composition of
both Ricotta cheese with 3% milk fat
(control) and cheese treatments with
Dairy-Lo®. Moisture content of control
Ricotta cheese was lower in comparison
with that made from reduced fatto 1%
and 2% Dairy-Lo®. Thesc results might
be due to the high water holding capacity
of denatured whey proteins present in
Dairy- Lo® (Abd El-Salam et aof 1996
and Mangino, 1984). Statistical analysis
showed significant differences in mois-
turc conient bctween the treatments
which may be a result of Dairy-Lo® ad-
dition to the Ricotta cheese milk , giving
high bound moisture. These results were
confirmed by Kebary ef af (1998) and
Abd El-Gawad and Hassan (2000) who
mentioned that Dairy-Lo® leads to in-
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creasing moisture content of low fat
cheese.

The acidity of cheese (Table 1), in-
creased while pH value decreased with
decreasing the levels of fat content of
cheese milk. The formentioned data
showed that, high fat cheese had lower
acidity and higher pH value compared
with that low fat cheese. These differ-
ences, however, were significant
(P<0.05). These results are in agreement
with those reported by Patel et al (1986).

The fat content on dry matter of Ri-
cotta cheese treatments decreased signifi-
cantly (P<0.05) by reducing the fat con-
tent of cheese milk, These decreases are a
resplt to the lower fat content of Dairy-
Lo® treatments (Kebary ef al 1998).

On the other hand Diary-Lo® a (Pro-
tein - based fat replacers) caused a sig-
nificant (P<0.05) increase in total protein
of Ricotta cheese which was proportional
to the amount of Dairy -Lo® added to
cheese milk. These results are in agree-
ment with those of Abd E-Gawad and
Hassan (2000).

With regard to lactose content on dry
matter, it is clear that, significant differ-
ences (P<0.05) could be observed in lac-
tase content between control and reduced
fat cheese. Control cheese contained the
lower lactose which increased with in-
creasing Dairy-Lo® percentage.

Concerning ash content on dry matter
of Ricotta cheesc made from buffaloe's
milk treated with Dairy-Lo® (Table, 1), it
is clear that the ash content increased
significantly (P<0.05) with increasing the
levels of Dairy-Lo® amount added to milk
and decreasing the levels of fat content.
These results could be attributed to the
high ash content of Dairy-Lo®.

On the other hand, results of (Table, 1)
indicate that no much difference could be
observed 1n the salt content of Ricotta
cheesc of ail treatments.

Protein and fat recovery of Ricotta
cheese are tllustrated in Table (2). It
could be secen that the fat recovery was
ranged between 92.72 in control cheese
and increased gradually to research
97.30% in Ricotta with 1% fat and 2%
Dairy-Lo®.  Therefore, it is clear that
increasing added Dairy-Lo® led to in-
crease [fat recovery. These results may be
due to the emulsifying and stabilizing
properties of Dairy-Lo®. Concerning the
protein recovery opposite results were
observed. The protein recovery decreased
with increasing added Dairy-Lo® to
cheese milk. Protein recovery in control
cheese was 98.33% decreased to 96.03
when 1% Dairy-Lo® was added, then
reached the lower value of 94.64%
when 2% Dairy-Lo® was added. These
results are in agreement with those re-
ported by Abd El-Rafee and Salem
(1997).

The yield results of Ricotta checse are
summarized in Table (2). Replacement of
milk fat by Dairy-Lo® resulted in a sig-
nificant (P<0.05) increase in cheese yield,
which parallel with the amount of added
Dairy-Lo®. The yield of cheese made
with adding 2% Dairy-Lo® was higher
than control one and than that made with
adding 1% Dairy- Lo®

Concerning, the caloric value it was
observed that the caloric value decreased
pronouncedly (P<0.05) by reducing the
fat content of cheese milk in spite of
addition of Dairy-Lo®. This reduction
was proportional to the fat reduction of
cheese milk. These results are in
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Table 1. Chemical composition of control and fat replaced Ricotta cheese (reatinent

Fat % D::f;-i-ido" pH  Acidity M"f;‘“'c TP% — Fat% Lﬂcﬂf A% G
% ’ On dry matlcr
3 0.0 6.05¢ 031c 63.814c 44.55¢ 33.162a 13.133 6.01c 0.96a
(control)
2 1 5.95b 0.33b 65.851b 53.15b 20.50b 15.87p 6.97b 0.87a
1 2 5.76a .35a 67.384a 60.8%a 9.20c 17.88¢ 8.00a 0.85a

Means with the same letter are not significand al (P<0.05) level but the diffcrent letiers arc significant at (P<0.05) level.

Table 2. Protein and fat recovery, yield and caloric value of reduced fat Ricolta cheese manufactured by different Dairy-

Lo® percentages.

Fat Added Dairy-lo® Protein Recovety Fat Recovery Cheese Yield Caloric value
% Ya % % (Cal/100gm)
%
3 0.0 98.332a 9272a 23.18a 97784 a
(Control)
2 1 96.03 b 9556 b 27131b 838611
1 2 94.641 ¢ 97.30¢ 3250¢ 72.656 ¢

Means with the same letter are not significant at (P<0.05) level , but the difTerent letlers are significant at (p<0.05) level .
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agrecment with Salem ef al (2001) and
Mechanna et al (2000).

They found that the decrease in main
components (fat) gradually decreased the
caloric value.

Ricotta cheese firmness made from
buffaloe's milk  with different levels of
fat content are shown in Table (3). It
could be observed from these results
that the addition of different levels of
Dairy-Lo® to milk caused significant

Mona

increase in firmness of the resultant
checse.

Cheese made from buffaloe’s milk
with 1% fat and 2% Dairy-Lo® had the
highest firmness which may be due to its
higher protein content compared to the
cheese made from 3% fat (control) or
cheese made from 2% fat and 1% Dairy-
Lo® due to an approximately linear rela-
tion between the protein content in miltk
and firnmness of the cheese.

Table 3. Firmness of reduced fat Ricotta cheese manufactured by different Dairy-Lo®

percentage.
. ® Cheese firmness
Fat % Added Dairy-Lo™ % .
(as PE* units)
3 0.0 (Control) 843c
2 1 80.2b
1 2 75.a

* The higher PE unit means the less firmness.

Means with the same Ietter are not significant different at(p<0.05) level but the differ-

ent letters are significant at (P<0.05) level

Also, Dairy-Lo” addition to the Ricotta
cheese process resulted in yield increase
by direct protein addition. These resulis
are in agreement with those reported for
Ricotta cheese by Shahani (1979) and
Mathur and Shahani (1981), who found
that addition of small quantities of milk
solids in the form of either whole milk or
SMP caused better firmness cohesive
properties to the curd mass, Abdel-Rafee
(1995) found that the Ricotta cheese
made from reconstitute retentate powder
(RRP) had higher firmness than that
made from reconstituted skim milk
powder (RSMP).

Results in Table (4) show the orga-
noleptic propertics of Ricotta cheese. It is
clear that Ricotta cheese made from milk
with 2% fat and 1% added Dairy-Lo®
obtained the highest scores for organo-
leptic propertics and was acceptable. It
had a good body and texture; more whit-
ener and provide a smooth creamy
mouthful. Furthermore it had the highest
flavour score with rich nutty and creamy
flavour than either the control or
cheese containing 2% Dairy-Lo®. In con-
trary cheese made from skim milk and
added 3% Dairy-Lo® was rejected as it
gained lowest score values for all prop-
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erties and thus its data were excluded
from all the tables. These results are in
agreement with those reported by
Mitchell and Berge (1994) who men-
tioned that, Dairy-Lo® which separated
by ultrafiltration from whey protein
had a higher water binding capacity
and gives a smooth texture to low-fat
cheese. :

From the pictures illustrated in Fig.
(1, 2 & 3) it could be seen that the per-
centages of cheese fat content led to the
junction which came from the presence of
fat as a hander in the casein matrix. With
decreasing the fat content, the fat globule
renders decrease, in the same time the

545

Dairy-Lo® gave a gel structure in the
place of removed fat globules which de-
crease the junction in the casein matrix
Fig. (2). Also, with decreasing the fat
content and increasing the Diary-Lo® (fat
replacer) the junction decreased and
gave a matrix as the homogenized curd
Fig. (3). Also, Dairy-Lo® led to increase
the whiteness of the cheese. These
results are in agreement with those
reporied by Kalab (1995).

In conclusion, reduced fat Ricotta
cheese from buffaloc's milk with  ac-
ceptable flavour and texture properties
could be made by using 2% and 1%
added Dairy-Lo® as fat replacer.

Table 4. Organoleptic properties of reduced fat Ricotta cheese manufactured by differ-

ent Dairy-Lo® percentage .
Fat Added Dairy- Flavour  Appearance Body Total score
% Lo®% (10) and color(5)  &Texture (5) (20)
3 Control 10b 45b 45b 19a
2 1 10a 5a 5a 20a
1 2 8a 4.5b 45b 17b

Means with the same letter are not significant at (P<0.05) levet but the different letters

are significant at (p<0.05) level.

Fig. 1. Microstructure of Ricotta cheese made from buffaloes’ milk with 3% of fat

(control)

Annals Agric. 47(2), 2002
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Fig. 2. Microstructure of Ricotta cheese made from buffaloe’s milk with 2% fat and
added 1% Dairy-LO®.

Fig. 3. Microstructure of Ricotta cheese made from buffaloe’s milk with 2% fat and
added 1% Dairy-LO®.

Annals Agric. Sci. 47(2), 2002
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