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Abstract

Low fat Ras cheesc shows a reduced maturation, which has been attributed to the low fat content. Therefore, in the
present research, attention was focused on evaluating the effect of adding maltodextrin at ratios ol 2% and 3% or malt
cnzymes extract at ratios of 0.075% and 0.1% on the ripening and quality of low fat Ras cheese.

The resultant Ras cheese treatments were analyzed for moisture, fat, protein, pH value, sait, scluble nitrogen {SN),
free amino acids (FAA)Y and total volatile fauty acids (TVFA) contents, as well as firmness and elasticity values when
[vesh and after 30, 60,90 and 120 days of ripening. Organoleptic properties were examined after 30. 60,90 and 120 days
of ripening. Data were subjected to the statistical analysis to evaluate signiticance of the obtained results.

The results revealed that the conirol treatment of low fal Ras cheese possessed a slight cheesy {lavour, hard and
grainy body & texture. Adding 2% maltodextrin led to improve both body & texture but limit improve in {lavour. On
the other hand, increasing the ratio of maltodextrin to 3% led to a firm body & texture. Addition of malt extract at
0.0Y75% accelerated the ripening and improved the quality of low fat Ras cheese.

Introduction

Ras cheese is a popular hard cheese in Egypt.
This cheese normally marketed as a full fat cheese
after a ripening period of 3-6 months. A great deal
of attention has been given for reducing the fat
content, using some fat replacers andfor
acceleration of cheese ripening. Among these
methods, Anon 1992, used Maltrin M040 (a rang
ol 5-dextrose equivalent maltodextrins) to replace
fat in low fat cold-pack cheeses. Taha (1997) used
some fat replacers, ie. maltodextrin and Litesse
and studied their effects on the quality of Ras
cheese. She found that the addition of maltodextrin
to cheese milk led to a limited improvement in
both body & texture and flavour when compared
with full fat Ras cheese.

Malt extract appears to be a potential source of
protease,  dipeptidase and
enzymes for use in cheese making (Frey, 1986;
Frey et al., 1986). Addition of malt extract led to
an increase in protein degradation and flavour
development in Cheddar cheese (Frey et al., 1986).
Similarly, El-Tobgui (1991) and Zaki and Salem
(1992) have shown that the use of malt extract as
ripening agent in their studies on Gouda and Edam
cheeses, improved the organoleptic quality of the
resultant cheeses.

The present study aimed to assess the effect of
adding two levels of maltodextrin or using Makt
enzymes extract to Jow fat cheese milk on the
ripening and quality of resultant Ras cheeses.

Materials and Methods
Ingredients:

Buffalo and cow’s milk were obtained from the

carboxypeptidase ’
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herds of Faculty of Agriculture, Suez Canal

University, Ismailia Governrate, Egypt.
Lactoccocus lactis ss. Lactis and rennet were
obtained from CHR-Hansen's laboratories,
Denmark.

Maltodextrin 20 was obtained from National
Company for Maize Products, 10" of Ramadan
City, Egypt. The specification of Maltodextin 20
was moisture content 5 % as maximum ; density at
60 °C 630 gram/liter; dextrose equivalent 20-23;
pH 4-5; ash content 0.5 % as maximum. Dried
germinated barley was obtained from Al-Ahram
Beverage Company, Abo-Hammad, E}-Sharkia
Governrate, Egypt. Malt enzymes extract was
prepared as described by Aly (1997). Fine grade
salt was obtained from local market.

Ras cheese manufacturing:

Cow and buffaloe’s milk were mixed (1:1), The
milk was divided into two portions. The first was
adjusted to casein/fat ratio (C/F} of 0.62 (Table 1),
pasteurized at 70°C/15 seconds and used 1o
manufacture full fat Ras cheese as control 1. The
second portion was adjusted to C/F of 1.24,
pasteurized and divided into 5 parts. The first part
used to manufacture low fat Ras cheese without
any additives as control 2. Maltodextrin in two
levels (2% and 3%) were added to the second and
the third parts (treatment 1 and 2). Malt extract as
ripening agent was added at two concentrations
{0.075% and 0.1 %) to the fourth and fifth parts,
(treatment 3 and 4). Ras cheese was manufactured
according to the method suggested by Hofi et al.
(1970). Saturated brine sclution was used for
salting the cheese at 5°C for 24 hours.

In each trial, cheese samples were analyzed at
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Table (1): Chemical composition of cheese milk (average of three replicates).
Treatments T.S Fat % Protein% pH valuc C/F
First portion 12.69 4 3.10 6.64 0.62
Second portion 10.66 2 3.10 6.62 1.24

zero time {after saltintg) and at 30, 60, 90 and 120
days of ripening to follow chemical, rheological
while for organoleptic properties at 30,60,90 and
120 days.

Chemical analysis:

Chemical analysis included determination of
moisture, fat (using Gerber method), salt contents,
total nitrogen (TN) and soluble nitrogen (SN)

contents were as described by Ling (1963). pH

value was measured using pH meter (Jenway
limited, England). Total volatile fatty acid (TVFA)
values were estimated according to Kosikowski
(1982). Free amino acid (FAA) values were
estimated using cadmiumfininhydrin method as
described by Folkertsma and Fox (1992).

Rheological parameters:

Cheese samples were sliced into one cm.
thickness with 6x6 cm. (fength and wide)and their
firmness and elasticity were measured using
Brabender Structograph model 8603 with spindle
No: 449651 (cone probe 15°). The heights of
resuitant curve express the firmness, while the
curve base express the elasticity of the cheese.
These measurements were replicated three times
for each cheese sample.

Organoleptic properties:

The cheese samples during the ripening period
were scored for appearance, bodyé texture and
flavour by a regular score panels of the Staff
Members of the Dairy Department. The scoring
was based on the foliowing scale; flavour 50
points, body & texture 40 points and appearance 10
points. Statistical analysis:

All data were subjected to statistical analysis at
level of 5% accordmg to the procedures described
by Snedecor and Cochran (1967), and the
treatment means were compared by the new least
significant difference test (new L.S.D.y Which
developed by Waller and Duncan (1969).

Results and Discussion
Gross composition:

Data in Table (2&3) show a decrease in the
moisture content of the cheeses as the ripening
period increased. The loss of moisture might be
due to evaporation during ripening and storage of
Ras cheese. The greatest loss of moisture was
during the first month after manufacture. Also
results indicted that low fat Ras cheese treatments
had higher moisture contents than full fat Ras
cheese (control 1), Adding 2% maltodextrin gave
the highest moisture content among all other low
fat cheeses treatments. These results could be

attributed to the characteristics of maltodextrin,
which is hydrophilic agent designed to bind water
(McMahon et al. 1996). Increasing the ratio of
maltodextrin to 3 % lowered the moisture content
of the cheese. This may be attributed to that the
high ratio of maltodextrin may interfere with
shrinkage of casein matrix; this lowering the diving
force involved in expelling water from the curd
particles( Perry et al. 1997and Kucukoner et al.
1998 for low fat Mozzareila and Cheddar cheeses).
Addition of malt extract has a negligible effect on
the moisture contents of low fat Ras cheeses.

The loss of moisture during the ripening period
led to gradual increase in fat, protein and salt
contents. This increase was most remarkable
during the early stages of ripening followed by u
less increase upon ripening periods.

From the same tables there were evident that
full fat cheese has a higher pH value than low fat
cheese treatments, Adding maltodextrin or malt
extract to cheese milk significantly reduced the pH
values of the resultant cheese. For all cheeses there
were a general decrease in pH during ripening
period, this mainly due to the developed of lactic
acid by lactose fermentation by starter bacteria. A
slight increase in the pH at the end of ripening
period are shown from data for malt extract
treatments, this could be due to formation of
alkaline materials of phosphate and soluble
nitrogenous substances (Hofi et al. 1981).

Protein degradation:

The soluble nitrogen determination is a good
measurement with regarding to protein degradation
occurring throughout cheese ripening, Generally,
the SN content of the cheese increased during
ripening. The average values of SN coefficient
(SN/TN x100) are presented in Fig. (1). The results
indicate that full fat Ras cheese(control 1) has a
higher soluble nitrogen coefficient than low fat
cheese (control 23, Addition of maltedxterin have a
slight effect on the soluble niirogen coefficient
while addition of malt extruct has a pronounced
effect in increase the degradation of protein and
acceleration ripening of Jow fat ~ cheese
comparatively with control low fat cheese.

Changes in total free amino acids value (FAA)
are shown in Fig.2. The data indicate that the,
concentration of free amino acids gradually
increased during ripening periods. Control low fat
Ras cheese(control 2) had significantly higher
concentrations of free amino acids (FAA) than full
fat cheese (control 1). Adding maltodextrin has a
slight effect on FAA content of resultant cheese. It

. is observed that increasing maltodextrin ratio
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Table (2) chemical composition of Ras cheese during ripening period
{Average of three replicates)

Treatment™* Ripening Moisture Fat% Total Salt% PH
periad (%) protein% value
(Days)
Fresh 42 .86 d* 31.08 22.65 1.76 5.48 a*
30 3991 ¢ 32.71 23.73 1.86 5.40a
Controt | 60 37.06¢ 33.63 24.63 1.93 5.34b
90 36.70 ¢ 34.42 25.20 1.98 527¢
120 36.15 ¢ 35.08 25.58 2.01 522¢
Fresh 4550b | 2000 | 30.94 1.80 5.43 bg!
30 4243 b 21.25 32.66 1.91 536b
Control 2
60 4041 b 22.13 33.81 1.98 530¢
90 3886b 22.75 34,.64 2.04 523 d
- ____ll__d.__
120 37.66b 23.25 35.28 2.09 5174d

** Control L: Full fat Ras cheese, Control 2: Low fat Ras cheese
*a, b, ¢, d, ¢ : Means with the same letter among the treatments in the same storage period are not
sigmficantly different {p> 0.05)

Table {3) chemical compaosition of low fat Ras cheese treatments during ripening period
(Average ol three replicates)

Treamment Ripening | Moisture | Fat% Total Salt% PH
period (o} protein’s value |
{Days)
Fresh l a8ta | 1920 | 2877 182 538d
36 4396a { 2038 | 3037 192 | s32¢
60 42300 | 2108 | 3133 199 | 5.26d
Treatment 1
90 4061a | 2175 | 31222 205 520¢
120 9472 | 125 32.86 2.10 5.13¢
Fresh 4433¢ | 2025 | 2954 1.81 535e
30 4606 | 2142 | 3107 191 | 5284
| S—
&0 3964b ) 2220 32.09 1.98 522¢
Trewiment 2
20 3803 b l 292 | 3292 | 20s s16f
120 3679b | 2350 33.56 2.10 5407 |
Fresh 44.90 b 2013 31.4% i.82 539¢
30 41751 Lzl.sa 33.18 1.93 535h
60 39420 | 2242 | 3432 | 201 | s540a
Treaiment 3 r 4
90 33.10% | 23.00 3503 2,06 5460
L 36960 | 2350 | 3579 | 241 | 553b
Fresh 4496 b 2013 31.33 1.83 336 de
30 41.82b 2142 33.05 1.94 5.32¢
Treatment 4 60 39750 | 2238 | 3413 | 202 | s539a
% | 382sb 2300 | 3496 | 207 | S4Ra
™13 ] 37.04b | 2350 | 3560 | 212 | 557a

Treatment 1 Maltodeassin 2 %, Treatment 2: Madtodextrin 3%

Treatment 3: Malt extract 0.075%, Treatment 4; Mailt extract 0,1%

*a. b, cod, e Means with the same letter among the treatments in the same Storage
period are not significantly different {p> 0.05)
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decreased FAA content. Addition of malt enzymes
extract accelerated proteolysis and significantly
increases the FAA values. These results could be
attributed to activity of enzymes found in malt
enzymes extract (Frey et al. 1986)

Fat lipolysis.

The total volatile fatty acids (TVFA} value(as
measure of fat lipolysis) increased throughout
ripening period in all cheese treatments (Fig. 3).
The full faut Ras cheese had the highest TVFA
values when fresh and along the ripening period
than all other treatments. Addition of 2%
maltodextrin  significantly increased the TVFA
values than control low fat Ras cheese (conirol 2),
in contrary, increasing maltodextrin ratio to 3%,

decreased the TVFA values. Addition of malt’

enzymes extract greatly enhanced the formation of
TVFA comparatively with maltodextrin. The high
ratio of malt extract add, the high value TVFA in
cheese,

Data of proteolysis and lipolysis indicate that
utilization of maltodextrin as a fat replacer had a
Iimited effect on proteolysis and lipolysis of low
fat Ras cheese compared with malt enzymes
extract. So, it could be concluded that utilization of
malt extract had a pronounced effect on
accelerating ripening of low fat Ras cheese,
followed by 2 % maltodextrin,

Rheological properties:

The firmmess values of full fat Ras cheese
(control 1) are markedly less than that of low fat
cheese (control 2) at all ripening periods (Table 4},
This may be due to that the low fat cheese has a
more compact protein matrix with less open spaces
that would be occupied by milk fat globules .
Compact appearance of the protein network
decreased with reduction in fat content of cheeses,
even though they where significantly higher in
moisture content (Bryant et al, 1995 and Guinee et

al, 2000). Addition of maltodextrin at 2%
significantly increase the cheese firmness. On the

other hand, increasing maltodextrin ratio to 3 %
had an opposite effect on the cheese firmness. The
firmness decreased by adding malt enzymes
extract. The higher ratio of malt enzymes extract,

Abbas et al,,

the lower was the value of firmness. The firmness
values also decreased by extending the ripening
period.

The changes i firmness values of cheese
during ripening could be related the differences in
the chemical - composition especially, moisture
content, pH value, proteolysis and rate of structure
changes and protein network breakdown (Zammar
2000).

Elasticity can be defined as the tendency of
cheese to recover its original shape and dimension
upon removal of an applied stress So, from the
same Table, it was noticed that the elasticity of low
fat Ras cheese (control 2} is markedly higher than
that of full fat cheese (control 1) when fresh and
throughout the ripening period. The values of
elasticity tend to decrease during the ripening
period. Fox et al (2000) stated that an increase in
the fat in dry matter of cheese was paralleled by
the decrease of elasticity. Addition of 2 %
maltodextrin has a slight effect on improving the
elasticity values of low fat cheese. On the other
hand, addition of 3 % maltodextrin to cheese milk
increased the elasticity of cheese compared to
control low fat cheese. Adding malt enzymes
extract at two levels (0.075 and (.1 %) had no a
significantly effect on decreasing cheese elasticity
till 60 days of ripening.

Organoleptic propertics.:

The organoleptic properties of examined
cheeses with the corresponding score points are
presented in Table (5). The full fat cheese (Control
1) at the end of ripening period attained a typically
Ras cheese flavour and had the highest total score.
While low fat cheese (control 2) possessed a slight
cheesy flavour, hard and grainy body & texture and
scored. the lowest points. Adding 2% maitodextrin
led to improve in both body & texture but limit
improve in flavour. On the other hand, increasing
the maltodextrin to 3% led to firm body& texture.
Addition of malt extract at 0.075% had clear effect
on improving the flavour quality of low fat Ras
cheese, after 120 days of ripening period the
cheese flavour was qutte close to full ripened Ras
cheese (control 1) .Addition of malt extract at 0.
% has the same effect of adding 0.075%.

Table (4% Lffcet of adding maltodextrin and malt extract on fiomness and elasticity of low fur Ras

cheese during ripening periods (average of three rephicates).

o Freabnents Ripening periods (days)
—— \ _
| Fresh i 30 of ! 20 126
i Flastigity T Firniness | Elnsticily n [ Firmues T Fluslici | Fiemaess I Flasticify
i et _
T Cantrol | a4 e wd | Ve ; R ™ [ K
i i .
. e

i {Cantral 2 19 n 2 ; KL : " 114h 106 1 ik {owEa
— : S S
i Ireatmest s d Wre o 10ad : | % wid | wed o

: I , | [ i

| : ;
T Freatment 1% e i ' T naa |o2a | iowa
i ' H |
! 1 ! | L ‘
PSS WSRO SRS U SUINUI SN ST RSN SR S
Treatiment tine IETU N 1 1t ab [T T oz e 1M e w1 e

, | i . |
L | | L
reatment T d e | aesd 1 e 0 % wy | ame LY “ i

i | S R N
[P - —_— e S W— S T,

*See legend tabies land 2

**a b.oeod, Means witl e same Ietler ameng the reatments in the same storage period are not

Significantly different (p= 0.05).



Effect Of Adding Maltodextrin And Malt Enzymes - ' 69

Tuble (3% Eflect of adding mabodextrin and madl extract on the organeleptic properties of low tat
Rus cheese during ripening periods {average of three replicates).
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