Effect of Ocimum basilicum oil on the Consistency of Tallaga Cheese
in Full-fat and Low-fat during Storage

By
Yonis, A.A.M., Rasha Rasha, M., Nagib
Home Economics Dept. Home Economics Dept.
Faculty of Specific Education Faculty of Specific Education
Mansoura University, Egypt. Mansoura University, Egypt.

Lobna, A. 1., Abo Nishouk

Home Economics Dept.
Faculty of Specific Education

Mansoura University, Egypt.




== FEffect of Ocimum basilicum oil on the Consistency of Tallaga Cheese in Full-fat and Low-fat




— Yo¥e stly — oV dude — L gl Ao sl Crgoms dlms

Effect of Ocimum basilicum oil on the Consistency of Tallaga Cheese

in Full-fat and Low-fat during Storage

Yonis, A.A.M., Rasha* Rasha, M., Nagib*
Lobna, A. 1., Abo Nishouk*
Abstract

This study was conducted to investigate the effect of different levels
of basil oil on chemical composition and sensory characteristics of full-fat
and low-fat Tallaga cheese.. Both full-fat and low-fat buffalo’s milk curd
was divided into four equal portions. One batch had no basil oil as a control.
The latter batches were fortified with oil at the rate of 0.05, 0.10 and 0.15%.
The resultant cheese samples were stored at 6+£1°C for 30 days.Chemical
and sensory evaluations were carried out for the cheese samples at zero, 10,
20 and 30 days. The results identification of O. Basilicum oil compounds
using GC-MS with a flame ionization detector analysis showed that the
main components were methyl chavicole (71.30%) followed by cineole
(11.70%), linalool (11.37%), methylengenol (2.60%) and caryophyllene
(0.71%). Chemical and sensory evaluations were carried out for the cheese
samples at zero, 10, 20 and 30 days. The results indicated that significant
variations were found in the titratable acidity, fat, S.N. and thiobarbituri acid
among the control and the treated cheese samples, the highest titratable
acidity was for the control cheese while the lowest one was for the cheese
sample with 0.15% basil oil. No significant differences were observed in the
fat contents of the different treatments. The storage period had significant
effect on the chemical composition of the cheese samples. As the storage
period advanced the titratable acidity, soluble nitrogen andthiobarbituri acid
increased towards the end of the storage period. Sensory evaluation of
cheese showed the flavor of basil flavored cheeses were higher than plain
cheese during the storage period. There were no significant differences in
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the cheese’s appearance nor in the chemical composition of plain and basil
cheeses.

INTRODUCTION

White soft cheese is one of Egypt's most popular delicious cheeses.
Many white soft cheese varieties depend on the manufacturing technique,
the percentage of salt and many other factors. Tallaga cheese was produced
using low salt percentage and stored in the refrigerator at (5-7 °© C) (Abou-
Donia, 1986). It is one of the most popular local soft cheeses in Egypt,
favored by all socioeconomic classes due to its nutritional value, good taste,
clean nice creamy low salty taste with a spreadable smooth soft body and
predominantly ready for consumption at refrigerator temperature within one
month (El-Kholy, 2016).

One of the food industry's main objectives is to produce good
sensory acceptance goods. A brand should fulfill consumer expectations to
achieve this goal and overcome strong competition. In this context, the use
of essential oils in cheese production could be a promising option for dairy
industries, as customers view cheeses favorably (Kresic et al.,2010).

Essential oils are complex mixtures of various chemical compounds,
most of which have been classified as safe extracts (GRAS). Such oils have
impressive antioxidant and antimicrobial capacity and have the potential to
be used as a biopreservative in the food industry to avoid spoilage and
prolong the consumer shelf life (Burt, 2004).

It is important to use essential oil extracts as food flavoring agents an
d as biopreservatives.

In addition, essential oil extracts may have potential medical uses as
they have had a strong antioxidant activity that can play a role in reducing th
e risk of certain chronic diseases (El-Nawawyet al. 1998).

OcimumbasilicumL. Considered promising essential oil crops, the
essential oil composition (and aroma) of basil cultivars varies widely on the
international market. The essential basil oil has a pleasant aroma and is
known to have anti-microbial, antioxidants. (Bozinet al., 2006) and

insecticidal (Aslan, et al., 2004) activities and has been used traditionally as
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a medicinal herb (Simon, et al., 1999). Basil was used to treat fevers,
congestion of the throat and stomachache (Omidbeigi, 2000). Basil is also
used for pharmaceutical and cosmetic prepa-ration due to the high content
of phenolic compounds found in all plants, which are well known
phytochemical molecules and act as antioxidants to prevent heart disease.
(Simon, et al.,, 1984) reducing inflammation, (Mohanlal, et al., 2012)
reduce cancer incidence (Sawadogo, et al., 2012) and diabetes, (Scalbert, et
al.,  2005) in addition to reducing mutagenesis levels in human cells  (
Pedreschi, et al., 2006).

An area of future interest is the relationship between food additives a
nd nutrients within the food matrix. Consequently, this study's main objectiv
e was to examine the influence of various levels of O.Basilicum oil on the
soft cheese tallaga's chemical composition and sensory characteristics.

MATERIALS AND METHODS

The buffaloes’milk used in this study was standardized to 6% (for
full- fat cheese) and 3% (for low-fat cheese). It was collected from a local
farm in Mansoura, Egypt.Salt "Sodium chloride ", produced by EL-Nasr
Saline's Co., Alex. Rennet, Animal liquid rennet from local Market.

Tallaga cheese production:

Tallaga cheese production was carried out with some adjustment
according to El-Kholyet al. (2016). Briefly, both fresh buffalo milk (3% and
6% fat) was heated for 15 seconds at 80 ° C and then instantly cooled to 37 °
C. Sodium chloride and rennet are applied respectively at a ratio of 4% and
0.1% (w/v).

Then for 10 minutes the full-fat and low-fat milk was mixed and left
for coagulation. The coagulated full-fat and low-fat milk was cut for whey
separation after 2-3 hours; then the each drained curds were divided into
four sections, the first treatment being the control without adding O.
Basilicum oil. To the second third and fourth parts 0.05%, 0.10% and 0.15
% O. Basilicum oil concentrations were added respectively. The curd of
each treatment was transferred to a wooden mould lined with a clean cloth
and pressed by a heavy weight of about 2 Kg for 6 hours. Thereafter the
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cheese was removed from the mould and cut into small cubes of about 5 % 5
x 5 cm approximately. The whey was collected in a separate container
boiled for five minutes and used for preservation of the particular cheese.
The cheese samples were packed into triplicate plastic containers of 400
grams capacity each containing 200 ml of the appropriate boiled whey. The
containers were tightly closed and sealed with cellophane tapes around the
cover. The containers were stored at refrigerator temperature (6 £ 1 oC) for
30 days. Chemical analysis and sensory evaluation were carried out at zero,
10, 20 and 30 days interval.

Extraction of peppermint essential oil:

Fresh sweet basil (Ocimumbasilicum) leaves, purchased from a local
market in Egypt were charged into a 5-liter round-bottomed flask and mixed
with distilled water at a ratio of 1:10 (plant material to water) followed by
hydro-distillation using a Clevenger-type apparatus for 2.5 h. At the end of
distillation, the separated essential oil was collected from the side arm of the
apparatus, dried over anhydrous sodium sulfate and stored in dark glass
bottles at —4°C until it was used in the manufacture of the flavored cheese.
The distillation procedure was repeated several times with a new fresh
charge of sweet basil leaves each time until the required amount of O.
Basilicum essential oil had been collected.

Chromatographic analyses of Ocimumbasilicum oil:

Analysis of O. Basilicum essential oil GC was performed using a
Perkin Elmer Auto System XL model equipped with a flame ionization
detector (FID). A fused silica capillary column ZB-5 (60 m % 0.32 mm i.d.)
was used. The oven temperature was programmed from 50°C to 240°C at a
rate of 3°C/min. Helium was used as the carrier gas, at a flow rate 1.1
ml/min.

The injector and detector temperatures were 230°C and 250°C. The
retention indices (kovats index) of the separated volatile compounds were
calculated with reference to the retention time of the n-paraffin (C6—C20)
series. The isolated peaks were identified by comparison with those of
authentic compounds.
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Cheese chemical analysis

White soft cheese samples were chemically analyzed according to
AOAC (2000) for fat, total protein, ash and soluble nitrogen contents.
Acidity as lactic acid was determined by the titration method with 1/9 N
NaOH, according to Ling’s method (1963). Thiobarbituric acid was
estimated according to Keeny (1971).

Sensory properties of cheese

The sensory properties of the cheese samples after0, 10, 20 and 30
weeks of cold storage at 6 +1°C were evaluated according to Pappas et al.
(1996). Cheese was assessed by 15 panelists from the staff of the
Department with a maximum score points of 60 points for flavor, body and
texture (30 points) and 10 points for the cheese’s appearance.

Statistical analysis

Statistical analysis of the results obtained was performed using the
Statistical Analysis System (SAS) using the ANOVA procedure for analysis
of variance, and the general linear model (GLM) procedure for SAS
software (SAS, 1990).
RESULTS AND DISCUSSION
Determination of Ocimumbasilicumoils chemical composition

Table 1 summarizes the findings of the quantitative and qualitative st
udy of the constituents of O. basilicum essential oils:

Our analysis showed that methyl chavicole (71.30 percent) followed
by cineole (11.70 percent), linalool (11.37 percent), methylengenol (2.60 per
cent) and caryophyllene (0.71 percent) were the main constituents in the ess
ential oil. This finding is in line with Shiraziet al., (2014).
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Table(1): Chemical composition of Ocimumbasilicumleaves oil:

Compounds Retention time (min) | Area %
a-Pinene £.67¢ AN
- Pinene 0,014 N
Limonene VrYq Y
1.8- Cineole V.04 VY-
(z)- Sabinene hydrate V19AY Y4
Linalool VAYY - VPV
Caryophllene Yo VEr V)
Methyl chavicol Yy viY.
Camphor YANY L¥E
Terpineol Yoo Y4
Cadinene Tv.o1. <Y
- Bisabolene YA R
(z)- Nerolidol Y401V ' ¥
Methylengenol ¥oN gy Y
Spathulenol ¥V £0 A
Eugenol ¥4.100 “\o

Effect of processing time on Tallaga soft cheese's chemical composit
ion and sensory properties

Titratable acidity:

Results in Fig.( 1 ) explained that fortified full-fat tallaga cheese
with basil oils of different grades resulted in a significant increase in acidity
during the storage period. Such an increase in titrable acidity can be caused
by stimulating the growth of lactic acid bacteria and eventually participating
in the production of lactic acid.

Also, the data shown in fig. (2) summarize improvements in low-fat
tallaga cheese acidity during processing. In particular, it was apparent that
for all therapies, the acidity rose slowly.These results are in accordance with
those reported by Gamalet al., (2012) .
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Figure 1: Titratable acidity (%) of fortified full-fat Tallaga cheese with basil oil.
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Figure 2: Titratable acidity (%) of fortified low-fat Tallaga cheese with basil oil.

Fat content of all samples of fat tallaga cheese fortified with basil
was increased slightly during storage periods up to 30 days (fig.3). This rise
in fat content may be due to a reduction in moisture content throughout the
storage period. These findings are nearly in line with those reported by
Kamaly, (1978) and Gamalet al. (2012).
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While for all low-fat fortified tallaga cheese samples with basil, fat
content slowly and gradually decreased over the prolonged storage period
(fig.4).Such findings are in accordance with Abo-Donia (2005) who found
that the fat content in cheese was not influenced by the herbs used and
attributed the changes in the fat content to the changes that occurred during
the storage process. Fodaet al., (2006) stated that neither herb form nor
concentration of herbal cheeses had a significant effect on the fat content of
herbal cheeses, but it had a significant effect to prolong the storage time.

Ayar, (2002) identified some variations in fat and protein values based on
total cheese solids.
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Figure 3: Fat content (%) of fortified full fat Tallaga cheese with basil oil.
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Figure 4: Fat content (%) of fortified low fat Tallaga cheese with basil oil.
Soluble nitrogen content :

The fortified full-fat tallaga cheese's soluble nitrogen slightly decreased with
an increase in the percentage of added basil (figure 5). While the soluble
nitrogen marked by increased up to 30 days as a result of proteolytic activity
of proteinases enzymes in cheese with extended processing of fortified
cheese samples. This result is consistent with Fodaet al., (2008) coverage.In
the meantime, (fig.6) shows that the soluble nitrogen content of low-fat
tallaga cheese fortified with various basil oil levels is not significantly
different. Interestingly, with increased storage time, there was a strong
increase for soluble nitrogen content.Such findings are in agreement with
Tarakci and Kucukoner (2006), who reported substantial increases in
soluble nitrogen in herbal cheeses throughout the maturation period.
Costableet al., (2007) also stated that the ripening period had a greater
influence on cheese proteolysis than any other assayed parameter and
attributed this to the breakdown of a-s and [B-caseins as evidenced by
electrophoresis.
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Figure 5: Soluble nitrogen content (%) of fortified full-fat Tallaga cheese with basil
oil.
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Figure 6: Soluble nitrogen content (%) of fortified low fat Tallaga cheese with basil
oil.

Thiobarbituric acid-reactive substances (TBARS):
Typically oxidation signal values of thiobarituric acid-reactive

substances (TBARS). The antioxidant effect of basil oils as calculated by
the TBARS values of lipid oxidation fortified full-fat T

allaga cheese is shown in Fig. (7). The TBARS values decreased
significantly as the amount of fortifying oils in fortified Tallaga cheese
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increased. This means basil oils have a slight effect on oxidized flavor
induction. On the other hand, as the storage time proceeded, the TBARS
values of all cheese samples increased.

Such findings could be classifying the influence of basil oil during
the processing cycle and microorganism behavior on the stimulating effect
on fat hydrolysis.

Fortifying low-fat Tallaga cheese with basil oils induced a daily
decrease in TBARS values (Fig.8) compared to the control cheese up to
30days of processing.The initial TBARS concentrations in all treated
cheeses during the storage period were lower than that of the test. The
TBARS values of all treated cheese samples increased slightly, while the
control sample TBARS values increased significantly.

25

Lipid oxidation

0.5

Figure 7:Lipid oxidation (thiobarbituric acid - reactive substances [TBARS])
values of fortified full-fat Tallaga cheese with basiloil .
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Figure 8:Lipid oxidation (thiobarbituric acid - reactive substances [TBARS])
values of fortified low-fat Tallaga cheese with basil oil.

Sensory assessment during processing of the fortified Tallaga cheese:

Full-fat and low-fat Tallaga cheese fortified with different basil oils
ratio was sensory evaluated at (61 oC) for 30 days when fresh and along
during processing. The judging score reported that cheese appearances had
slightly lower scores than the control, especially in the samples treated with
higher levels of additives.

The presence of cheese decreased for all specimens as the processing
period continued. With regard to flavor ratings, as the storage cycle
progressed, the taste of all cheese samples decreased.

With regard to the resulting cheese's body and texture ratings, it
could be said that the addition of basil oils up to 0.1 percent enhanced the
consistency of the cheese, then the scores slightly decreased.In addition,
cheese texture scores behaved similarly to cheese appearance and flavor
characteristics as it slowly decreased by increasing processing time.

A look at the total scores (Figures.9 and 10)It was obvious that,
when fresh and stored in the refrigerator for 30 days, the addition of
additives up to 0.10% produced cheese with higher sensory acceptability
than the order.
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As a result, basil oils could be used in the processing of Tallaga
cheese to produce widely accepted and safer cheese.
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Figure 9: Effect of storage on body and texture of fortified of full-fat Tallaga
cheese with basiloil .
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Figure 10: Effect of storage_ on appearance of fortified of low-fat Tallaga cheese
with basil oil.
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