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ABSTRACT
Viability of probiotic bacteria in Karish Cheese was assessed during siorage (6 months) by freezing (-13°C) and
immersing in vegetable oils (nmflower and olive 1:1 v/v) at 20-25°C. The anaerobic conditions created by imntersing in oil
enhanced the viability of bifidobacteria comparing with freezing during storage period. On the other hand, increases of
titrable acidity, acetaldehyde and nitrogen progressing were detected in the immersed Karish cisuumdm'ﬂmmﬁm
cheese. Both storage treatments were acceptable towand organoleptic properties.
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INTRODUCTION

robiotics are living mictoorganisms incorporated

into foods for health benefits (Fuller, 1989) and
mutrition (Guamer and Schaafsma, 1998). Most
commonly probiotic microorganisms used in dairy
fermeoted industries ate Lactobacillus acidophilus and
bifidobacteria {(Daly and Davis, 1998). Foods
foods® and described as “foods claimed to have a
pomuveeffectonbeulth"a.eeandSalmmen.l995) It
should comtain 10 — 10’ cfu g' probiotic
microorganisms and should be consumed at level
higher than 100 g day” to have probiotic effects on
health (Ishibashi and Shimamura, 1993). The market
for probiotic containing products has rapidly grown
because of their health benefits (Ross, ef af, 2002).

Recently, probiotic bacteria have been introduced
itto mawy variety of cheese (Dinakar and Mistry 1994,
Gonws et al, 1995; Blanchette et al, 1996; Gobbetti et
al, 1998; El-Sayed, 1998, Ross et af, 2002 and
Kasimoglu ef af, 2004), Karish cheese, which based on
fermenting skimmed milk with lactic culture, is one of
the famous and most popular cheese type consumed in
Egypt (El-Sadek and Abd El-Mottaleb (1958) and
Abou-Donia (1991). On the other hand, bifidobacteria
have been incorporated into Xarish cheese (Khattab ef
al 1986, Abou-Dawood, 2002, El-Nemr et al/, 2003
and Fathy et a/ 2005) and recommended as a new
product for the Egyptian market.

Karish cheese is mostly consumed and marketed
in a fresh form (shelf life 15 days at § — 10°C for
packed product and 3 days for non packed product).
This study focused on the possibility of extending the
shelf life of probiotic Karish cheese by freezing and
immersing in vegetable oil similar to that used in
Labneh preservation in the Middle East area (Turkan
et al 1999). On the other band, the viability of
period.

MATERIALS AND METHODS
Microorganism

Active mesophilic acidifying and aroma cultures

{M. M. serics) which contain Lactococeus lactis subsp.

lactis; Lactococcus lactis subsp. cremoris and
Lactococcus lactis var. diacetylactis obtained from
Rhoane-Polulenc, France. Active mixed thermophilic
lactis cultures comtaining Lactococcus acidophilus,
Bifidobacterium spp. and Streptococcus thermophilus
were obtained from Ch. Hansen Als, Denmark.:

Culturing milk

Mesophili idifying and fci
cultures were used directly with an average inoculation
level of 2 — 5 /100 L milk at 25°C/5 hr. (pH 4.5 -
4.8). The thermophilic lactic cultures were added
directly to milk with parameters of 50 U/250 L milk
37°C, 5.hr, (pH4.5-4.8)

Active  thermophilic cultures coniaining
bifidobacteria were cultured in skimmed milk at 37°C
for 1 hr before inoculation with the rest of the caltures
at a ratio (1:1).

Cheese manufacturing

Karish cheese was manufactured by the
conventional method from cow's skimmed mitk
(Faculty herd), antibiotic free and supplemented with
1.5% skimmed milk powder. Then milk was acted on
by lactic acid bacteria, and the formed curd was ladled
into wooden frames lined with muslin cloth, 1% salt
was dispersed and the ourd pressed by suitable
weights. The resultant cheese was siored in deep-
freezer at -15°C or immersed in vegetable oil at 20~
20°C.

Immersing oil

Mixture of sunflower oil (Sunny, local product,
Egypt) and ofive oil (Janaklis, local product, Egypt)
1:1 were used for immersing the cheese during storage
perioad as described by Turkan ef af, (1999).

Media

Bifidobacterium was counted on lithium chloride
galactose agar according to Lapierra ef af, (1992)
using double layered plates. The rest of cultures were
counted by the standard plate colomy coumt (SPC)

Department of Dairy Science and Technology, Facully of Agriculturs (Shatby), Alexandria University, Alexandria,



Vishility Of Probiotic Bacteria In Karish Cheese ..

.

Tarek M. El-Nemr

according to American Public Health Association
APHA (1992),

Chemical Analysis
Total acidity was determined as the percentage

equivalent of lactic acid (Desjardins ef a/, 1990).
Acetaldchyde contents of acetaldehyde as ppm were
determined using the basic fuchsin reagent according
1o the method of Robinson et af, (1977). While Formol
and Shilovich numbers.

Formol and Shilovich numbers were measured by
the method described by Twab and Hofi (1966).

Organoleptic evaluation

Karish cheese treatments were tasted for aroma
and overall iaste by a taste — panel of 15 expen
members from Dairy Science and Technology
Department. Samples were evaluated for Karish
cheese flavor intensity, bitterness or other detectable
flavor as strong, moderate and weak.

RESULTS AND DISCUSSIONS

Probiotic Karish cheese (43.7% Total solids)
was stored by freezing -20°C, and by immersing in
vegelable oils (sunflower and olive 1:1 v/v) 20 — 25°C
(Fig. 1). Physico-chemical properties, organoleptic and
the viability of probiotic bacteria were assessed during
storage period (6 months).

Physico-chemical properties of stored probiotic
Karish cheese

Fig. ] shows the storing of the cheese by
immersing in vegetable oil. While data in Fig. 2 reveal
changes in pH, acidity during storage period of
probiotic Karish cheese stored by freezing or
immersing in vegetable oils. Comparing with the
immersing cheese while showed more decreasing in
the pH value specially at the end of the storing at 25°C
which may be due to the storage temperature is more
suitable to the growth of the starter used. On the other
hand, titrable acidity of all weatments showed
increasing acidity during storage period, it reached
148 and 1.80% for freezed and immersed cheese,
respectively. Acetaldehyde coments (ppm) presented
in (Fig. 3) was nearly double for immersed Karish
cheese compared with freezed cheese during storage
period. Afier 30 days of storage, both cheeses
gradiently decreased in acetaldehyde content. Changes
of acetaldehyde contents as a result of bacterial action
in fermented dairy products particularly probiotic
products were previously observed by Akalina, 1996;
Helmy et al, 2000 and El-Nemr et al, 2003,
Acetaldehyde is the major flavor component in dairy
fermented product (Hild, 1979). Bifidobacteria have
been reported to produce 3:1 moles of acetic: lactic

acid during fermentation (Dave and Shah, 1997).
Nitrogen content progressing (soluble nitrogen) was
expressed as formol and shilovich numbers (Fig. 4).
Valucs generally increased during storage, due 1o
protein breakdown which agree with Abdouw and
Dawood, 1977. Elevation in soluble nitrogen values
were noticed for probiotic Karish checse stored in
vegetable oils comparing with cheese siored by
freezing. This is due to increasing of proteolytic
activity under anacrobic conditions which are desired
to Bifidobacterium spp. These findings are consistent
with that of El-Nemr ef o/, 2003 and Helmy et al,
2005.

Microhiological properties of stored probiotic
Karish cheese

Viable counts of Bifidebacterium spp. and
Karish cheese starter bacteria are shown in Fig. 5.
Bifidobacteria remained viable in both siored Karish
cheese with the level of probiotic action (10° cfu g”)
as referred by Kurmann, 1988 and Mattila — Sandholm
et al, 2002, Viable counts of bifidobacteria were
higher in immersed Karish cheese rather than the
freezed one, that may be due to anaerobic conditions
(Dave and Shah, 1997) which created by oil. On the
other hand, freezing or immersing in oil hold the rest
of lactic acid bacteria viable during storage period.
Enhancing of the viability of probiotic bacteriz in
fermented dairy products by different procedures was
studied by many rescarchers (Dave and Shah, 1997
and 1998; Gomes ef al, 1998; Vinderola et al, 2002;
Gooda et al, 2002 and El-Nemr ef ol, 2003 and 2004),
Most of that researches based on using Oxygen
scavenger (Ascorbic acid and Cystein hydrolysates) ot
prebiotics. Oxygen content and redox potential have
been shown to be important factors for the viability of
Bifidobacteria during storage of fermented milk
product (Brunner ef a/ 1993).

Sensory evaluation of stored probivtic Karish
cheese

Generally, probiotic Karish cheese which stored
by freezing and immersing in vegetable oils gave an
acceptable results along the storage period (Table 1).
Freezed probiotic cheese has higher scores particularly
at the end of storage period.

CONCLUSION

The current study showed that probiotic Karish
cheese could be stored by freezing or immersing in
vegetable oils up to 6 months and holds the level of
probiotic action (10° cfu g'). The anacrobic conditions
which created by immersing cheese in oil enhanced the
viability of probiotic bacteria rather than storage by
freezing.
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Fig. 2; Changes in titrable acidity (% lactic acid) and pH in probiotic Karish cheese stored by freezing
and immersing in vegetable oil during storage period (Average of 3 replicates).
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Fig. 3: Acctalichyde contents (ppm) of probiotic Karish cheese stored by freezing and immersing in
vegetable oil during storage period (Average of 3 replicates).
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Fig. 4: Nitrogen progressing (Formol and Shilovich No) of probiotic Karish cheese stored by freezing and
immersing in vegetable oil during storage period (Average of 3 replicates).
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Fig. S: Viable counts (cfu/g) of probiotic Karish cheese stored by freczing and immersing in vegetable oil
during storage period (Average of 3 replicates).
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Table 1: Organoleptic scoring of probiotic Karish cheese stored by freezing and imwmersing in
vegetable oil during storage perind (Average of judgers).

Storage Freezed cheese Immersed cheese

period

ays) | Acidtaste | Texture No. Acidtaste | Texture No.

Bitterness Bitterness
od 95 10 10 9.5 10 10
7 10 9 10 9 9 10
14 10 9 10 9 9 10
30 10 9 10 9 8 10
60 9.5 8 10 8.5 8 10
90 9 8 10 8.5 8 9
120 9 3 10 8 3 9
150 9 8 10 7 7 8.5
180 8.5 7 10 7 7 8
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