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ABSTRACT

This study was carried out to explore the growth manner and viability of L.
acidophilus, B. longum and L. casel used lactic acid culture for the manufacture of
unsalted Kareish cheese during 15 days of cold storage at 7°C#1. There were no

- significant variation in all cheese treatments in there content of fat {4.8-4.9%), fotal
solid {23-25%) and cheesa yleld {about 249%). Similar curd tension was found in all
cheese curd which indicated a complete coagulation resulting in a firm curd. There
were no differences in fresh cheese acidity {1.5-1.6%) however, Acidophilus-cheese
resulted in a slightly higher acidity {1.8%) at the end of storage period. The curd
synersis rate was significantly different among all treatment during € hours of drainage
in the descending order acidophifis, casei, Control and longum. The cheese TVFA
gradually increased in all chesse treatments throughout the storage period, however
the acidophilug and longum-cheese had the highest and the lowest TVFA content at
the end of storage period. The microbiological analysis showed comparable fotal,
streptococci and lactobacilli bacterial counts among alf cheese treatments during
slorage perdod. The viability of L. acidophilus and L. casei was higher {10° CFUfg
cheese) than B. fongum {10° cluig cheese) after 15 days of storage. No yeasts or
moulds were detected in the fresh cheese or after 5 days of siorage. They appeared
after 10 days of storage (1.2.2.8 X10° cfulg) and significantly increased by 2 log
cycles {1.1-1.3X1¢6° cfu/g) at the end of storage period with no significant differences
among all cheese treatments, The sensory evaluation of cheese demonstrated
acceplable senscry properiies for fresh cheese (0.83-0.96). or after 15 days of
storage (0.91-0.95}. The Longum-cheese gained the highest organoleptic score in
spite of appearance of a slight acetic acid flavour, whereas the acidophilus-cheese
gained the lowest score accompanied with 2 moderate sour taste.
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INTRODUCTION

Kareish cheese is an Egyptian traditional soft white acidic cheese
made from the naturally acid coagulated Jow fat raw cow or buffalo milk
"Laban Rayeb” produced as a by-product after separation of sour cream on
the top of milk in an earthenware pots (Matared} at room temperature
depending on the earth gravity. Kareish cheese is one of the most popular
cheese varielies in Egypt, owing to its high protein {~17%). low fat content
(~6%) and low price (El-Gendy, 2001} As Karegish cheese commonly contains
a high moisture content (about 70%) it must be consumed within fow days
after production. Its maximum sheif life does not exceed 12 days at 5°C
(Abou Dawood and Gomai, 1977). Many altempts have been done to
improve its microbial properties by following hygienic procedures, using
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pasteurized skim milk, fermentation with pure lactic acid cultures either alone
or mixed with rennet {Fahmi, 1960; Abou Dawood, 2002).

Most bacteria with probiotics properties belong to the genera
Lactobacillus and bifidobacteria, which are common but not dominant
members of the indigenous microbiota of the human gastrointestinal tract
(Sghir et al., 2000 and Walter ef al., 2001). The probiotic potential of various
Lactobacilius and Bifidobacterium strains has been discussed in numerous
feviews and includes well-documented management of intestinal disorders
such as lactose intolerance, infant gastroenteritis and rotavirus-associated
diarrhoea, antibiotic-associated intestinal symptoms {mainly diarrhoea) and
food allergy in babies {Salminen et al, 1998; Isolauri ef al, 1999, 2001:
Marteau ef al., 2001 and Kaur ef al., 2002} These disorders and diseases are
associated with intestinal microbiota imbalance and increased gut ermeability
(Salminen et al, 1998). In addition to these beneficial effects on disturbed
intestinal microbiota, probiotics can modulate immune response, lower
biomarkers such as harmful fecal enzyme activities, and show positive effects
against superficial bladder cancer and cervical cancer (McFariand, 2000).
Other potential areas of probiotic nutritional management include alleviation
of inflammatory bowel disease (IBD) and irritable bowel syndrome {(IBS)
symptoms, mucosal vaccines and immunomodulation, infection controt and
eradication of muttidrug-resistant microbes, treatment of candidal vaginitis,
prevention of transmission of AIDS and sexually.transmitted diseases,
towering cholesterol and blood, and antimutagenic/anticarcinogenic activity
{Alvarez-Oimos and Oberheiman, 2001; Kopp-Hoolihan, 2001; Marteau et af.,
2001 and Kaur of al, 2002) Owing to their perceived health benefils,
lactobacilli and bifidobacteria have been increasingly included in yoghuris
and fermented milk during the past two decades (Daly and Davis, 1998).

Cheese provides iactic acid bacteria (LAB) conditions that assist both
bacterial growth and survival. Many of the LAB found in cheese belong fo the
same species as probictics bacteria, including L. casei, L. paracasei, L.
rhamnosus and L. planarum (Lindbery et al., 1996 and Gardiner ot af., 1968,
Mehanna el al,, 2002). The suitability of cheeses as a carrier of probiotic LAB
has been shown both for mature cheeses and fresh cheeses (Gomes ef al.,
1995; Gardiner of al,, 1998; Osman and Abbas, 1999; Vinderola et al., 2000,
El-Zayat and Osman, 2001, Shehata ef al,, 2001, Abou Dawood, 2002).

Usa of a supporter culture together with a probiotic culture results in
a reduction in spores and contaminants however, the viability of various LAB
cultures needs to be considered. The most important issue is that the entire
LAE used must be able to grow together without inhibiting each other.
According to Lourens-Hatting and Viljoen (2001), the survival of some
probiotic bacteria is influenced by the ability of the supporter culturs to
eliminate oxygen and produce low post-acidification. To benefit the health of
the consumer, a probiotic bacterium has to reach its target (gut) alive. The
minimum suggested level of viable problotic cells at the time of consumption
is approximately 107 cfu/g product, and the suggested daly intake is
approximately 10° viable cells (around 100 g of product per day) (Kurman &
Rasic, 1991 and ishibashi & Shimamura, 1893).
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In the present study three probiotic strains, namely: L. acidophifus, B.
fongum or L. casei were incorporated with a commercial lactic culture for
Kareish cheese production. Some chemical, physical and sensory properties
of cheese as well as the probiotics viability during cold storage were
evaluated.

MATERIALS AND METHODS

Bacterial strains and culture starter

Commercially available Iyophilized cultures of Lactobacilus
acidophilus (L. acidophilus, La-5) and Lactobacillus casei were obtained from
Chr. Hansen. Laboratories Copenhagen, Denmark. Bifidobacterium longum
(B. longum)} was a gift from the Department of Dairy Science, Facully of
Agriculture, Alexandria University, Egypt. Commercially available lyophilized
lactic culture for Direct Vat Set {DVS) FRC-60 was obtained from Chr.
Hansen Laboratories, Copenhagen, Denmark. .

Kareish cheese making

Kareish cheese was made as described by Fahmi {1960) with some
modification. Fresh buffaloes skim milk (about 1.5%) fat was heated to 65°C
for 30 min, cooled to 32°C and divided to 4 equal aliquots with 5 kg each. A
portion of milk was inoculated with 2% of Kareish cheese starter {controf).
The other portions were inoculated separately with a mixiure (1:1) of Kareigh
cheese starler and one of the previously mentioned prebiotics. Al milk
portions were incubated at 32°C till complete coagulation. Curd of each
treatment was hoped to drainage under light pressing for 24 hours at room
temperature in cylindrical aluminum cups with small holes in the bottomn and
all around the cups wall, occupied with cheesecioth,. Samples of cheese
were examined in the fresh cheese and after 5,10 and 15 days storage at 7c.

Cheese analysis

Cheese samples were analyzed in triplicate for percentage of fat,
moisture and titratable acidity according to the methods described by AOAC
(1990}. The percent of fat in cheese dry matter (FDM) was calculated.

Moasurement of curd tenslon

The curd tension (g) was estimated according to Abd El-Salam et al,,
(1994). The apparatus used consisted of knives of constant weight {5.0g), H-
shaped with needle in the middle ending with a hook, and a wire crossing a
freely rotating wheel attached to the knife at one end and a pan (5.09) at the
other. The knife was placed in 2 100 ml beaker. The prepared mikk inoculated
with the starter culture (50 ml) was added to the beaker and incubated at
32°C until coagulation. The curd tension was measured, after helding the
curd in the refrigerator overnight, as weigh in grams able to remove the knife
from the curd.
Measurement of curd synersis

The curd synersis was measured at room temperature as described
by Rashed (1982). 100 g portions of the milk inoculated with the starter
cultures were put in a deep bowe! equipped with a semi-sphere nat with a
hand. After coagulation at 32°C the net was carefully removed from the bowsl
and put in a funnel over a 100-ml cylinder. The rest of the curd in the bowel
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was determined in order to estimate the weight of curd on the nat. The whey
drained from the curd into the cylinder was measured at appropriate times
and calculated as mt whey per 100 g curd,

Determination of total volatile fatty acids (TVFAs)

Cheess TVFAs wera determined by a direct distillation method
according to Kosikowski (1978), and the results were expressed as m| 0.1N-
NaOH/100g cheese.

Microblological analysis )

Total bacterial count for cheese samples was enumerated on
Nutdent agar media (Oxoid, Hanpshire, England). Streptococci were
enumerated on modified Chalmers medium according to Vanos and Cox
(1986). Lactobacili, L. acidophilus, L. casei and bifidobacteria were
enumerated according to Tharmaraj and Shah (2003). MRS (de Mann,
Rogase and Sharpe) media was used to enumerate Lactobacilli after
incubation for 48h at 37°C. L. acidophilus was enumerated using basal MRS~
maltose agar media prepared by the addition of 10 ml membrane sterilized
20% maltose to 90 mi heat sterilized MRS agar. MRS-NaCi (4% NaCl) agar
media was used for counting L. casei after incubation at 37°C for 72 h. MRS-
L-cysteine HCL-Lithium chioride agar media was used for the enumeration of
bifidobacteria by incubation under anaercbic condition for 72 h at 37°C.
Yeasts and rmoulds were counted in Potato dextrose agar medium {PDA)
(Difco, 1974) amended with 25mg/mi streptomycin sulfate to eliminate
bacterial contamination. Yeasts and moulds piates were counted after
incubation at 28°C for 2 and 7 days, respectively.

Sensory evalution

Cheese samples were evaluated by 7 staffmembers at the
Department of dairy Science and Department of Food Science and
Technology according to Bodyfelt et af, (1988). Cheese samples were
evaluated for flavour (50 points), body and texture (40 points) and
appearance (10 points) when fresh and after 15 days of storage at 7°Ce1.

Statistical analysis
Data are expressed as mean t SE. Significant variations were
determined by Duncan’s multiple range test {Duncan, 1955).

RESULTS AND DISCUSSIONS

Cheese analysis and yield

Analysis and yleid of Kareish cheese are shown in table (1). There
were no significant differences among all cheese treatments in their moisture
{75.4-T6.8%) and fat {4.8-4.9%) content and accordingly In the percent of fat
in dry matter (20-20.8%). These findings are renflected in cheese yield, that
. was comparable among ail cheese treatments {23.7-24%).
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Table(1).Analysis, cheese yields and curd tension of fresh Kareish
cheese manufactured with different strains of probiotic bacteria.

Cheeseo Maoisture Fat FDM Chaess
Variety {%} (%) (%) yiald (%)
Control chsese 754+02 149017 20.0+0.43 23.7+0.28
Acidophilus-chesse 765305 |48+04] 204+1.13 23.8+0.28
i.ongum-choese 762405 149011 202075 24,21+ 0.78
Casaol-chease 768+06 1482011 2084088 23.9+£0.28
Data are means £ S0 for A replicates

Titratable acidity

Changss in cheese litratable acidity during cold storage are shown in
Table 2. All cheese varieties had almost comparable acidity when fresh {1.5-
1.6%). After 15 days of storage the Acidophilus-cheese had slighily higher
- {1.8%), but significant, acid concentration than the other cheese (1.7-1.8%). it
is well known that L. acidophifus Is an acid tolerant bacleria. The acidity
development in cheese might be attributed to the presence of Kareish cheese
starter derived of lactic acid bacteria in all cheese varieties.

Table{2). Acidity (%) of Kareish cheess manufactured with different
strains of probiotic bacteria during ¢old storage.

s;::;%’ Control Acidophitus- Longum- Casel-
(day) cheesa choase choase choose
Fresh* 1,52 4 0.02° 1.63 2 0.0° 1,55 £0.05° 1.53 + 0.63°
5 163£002™" | 1.71+0.03%" | 168000 ° | 1612003
10 1.72 * .05 1.76 £ 0.02° 1.76 £ 0.02° 1.70 £ 0.02° |
15 1.77£008%% 1 188+£0.025% | 1,73+ 0.02°° | 1.70 £ 0.01°°
After overnight cooling, Data are means & SE for 4 replicates. Means with unlike

superscript capital letters (between groups at the same storage period) and small
latters {within group at different storage period) ars significantly differant at p<0.05.

Curd synersis

The rate of curd synersis at room temperature during the first 6 hours
of drainage is shown in figure (1}). Among ali Kareish cheese, the Acidophilus-
cheese had the highest rate of curd synersis followed by the Casei-cheese
and the control. However the cheese mad with B. fongum had the lowest rate
of curd synersis. These results maight be explained by the acidiy
development in the curd depending on the bacterial strains in the starter
culiures used in cheese making. Different rate of acidity development in the
curd may affect its shrinkage, and accordingly the rate of curd synersis
(Kaytanli et al., 1993). In spite of these findings, the amount of whey drained
from all cheese samples was almost comparable among all cheese after 12
hiowrs.
Curd tension

Ali cheese curd expressed comparable curd tensions. The curd
tension values (g) expressed as mean + SE were 10.521.24, 11.7£1.31,
12.2+1.41 and 11.8£1.6 for control, acidophilus, longum and casei-cheese,
respectively. These results indicate the occurrence of complete and firm
coagulation of mitk by the starter cultures.
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Fig. 1: Curd synersis of Kareish cheese containing different strains of
probietics

Total volatile fatty acids (TVFAs)
Table {3) shows TVFA of Kareish cheese made with different
probiotics during 15 days of cold storage. TVFA of All cheese treatments

increased gradually during storage period .except for that made with B
fongum.

Table 3: Total volatile fatty acids of Karelsh cheese manufactured with
different strains of probiotic bactaria during cold storage

s;:;i%a Control Acidophilus- Longum- Casei-
{day) cheese cheese Cheese Cheese
Frash* 54027 70£0.6™° | 82:04“% | 48:06~
5 8.1+03™" 8604 11402 8510570
10 B6+04™° 11:8+402° | 112204°° | 118+ 0.85¢
15 11,2 £0.4™° 12.8+0.0%% | 822027 | 109203~

AT ovemight cooling. Data are means  SE for 4 replicates. Means with uniike
suparscript capital lettors (betwesn groups at the same storage period) and small
lettsrs {within group at different storage period) are significantly different at p<0.,05,

The Longum-cheese resuited in increased TVFAs up to the 10" day
of storage followed by a reduction at the end of storage. On the other hand,
the acidophilus and the longum-cheese had significantly higher TVEA
compared to the control either when fresh or together with casei-cheese after
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10 days of storage. At the end period of storage, the acidophilus and the
longum-cheese resulted in the highest and the lowest significant content of
TVFA respectively, compared to the control and the casei-cheese. The
increase of TVFA maight be dedicated to the progress of fermentation
process. The elevated TVFA in longum-cheese when fresh maight be
attributed to the fact that bifidobacteria produces 1.5 moles of acetic acid as
well as 1 mole of lactic acid as end products of the farmentation process of 1
mole of glucose (Tamime ef al,, 1895). However, the reduction in the TVFAin
longum-cheese after 15 days of storage may attributed to the reduction in the
viability of 8. longum as shown in table {7).

Total bacterial count {TBC)
Table (4) shows total bacterial counts {TBC) (log cfulg) of Kareish
. cheess made with different probiotics during 15 days of cold storage. No
significant differences were found among all cheese varletiss throughout the
storage period. The TBC significantly increased in the Acidophilus-cheese
after 5 days of storage with no change up to the end of storage period.
Table 4: Total bacterial count (log cfulgm) of Kareish choese
manufactured with different strains of probiotic bacteria

during cold storage
§torage

different storage period with unt

Streptococci

Table (5} shows stre
made with different probiotic
varieties had comparable str
(2.1-18X10" cfuig
resulted in higher
storage period wa

had significan

count

Table 5: Streptococc

means & SE for 4 repli
ike superscript letters are s

Controf Acidophlus- Longum- Casel-
ngc’d cheese cheese cheess cheess
Frosh? 9.9+031™ 9.2+ 0507 9.9+0.35 102057
5 1052047 1085 0.20" 002033 T 0.2+ 0.95
10 10.7 + 0.4%° 104 +0.35° 0210 1062 0.58
5 .1k 0.47" 10.6 £ 0.43™ 0.1 £ 042 0.0 £ 653
* Ater overnight cooling. Data gre

ber of streptococci after 15 days of s
ely high (3.9-17X10° cfuig).

cates. Means within group at
Ignificantly differant at p<0.05.

plococci count (log cfufg) of Kareish cheese
s during 15 days of cold storage. All cheese
eptococci count up o the
). After 15 days of storage, the longu
streptococci count than the other ¢
s more in the control and the acidophilus-cheese
tly reduced num
although their count was relativ

10" day of storage
m and casei-cheese
heese, The effect of

. which
torage

count (log cfulgm) of Kareish cheese

manufactured with different strains of probiotic bacteria
during cold storage
orage Control Acidophilus- Longum- Casei-
P::"d cheess chaese cheese cheese
rog T8+ 045 119 £0.277 11.530.35 11.5+£0.24
110032 108 £ 0.57° 10.7 £ 0.96 11.6£0.3
10.2 £ 0. 10.320.97" 164 + 3, 11.7 £0.67
5 44 % Q. .94 +§), i 1051073 11.6 £ .37
* Afer overnight cooling. Data are means %+ SE for

superscipt capital lottors

letters {within
Lactobacilli ¢

curnt

{between groups at the
group at differant storage period) are s

€345

4 replicates. Means with unlike
same storage pericd) and small
gnificantly different at p«<0.05.
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Table {6) shows lactobacilli count (log cfulg) of Kareish cheese made
with different probiotics during 15 days of cold storage. Comparable
iactobacilli counts were found among all cheese treatments when fresh {8.6-
62X10" cfulg) and after 10 days of storage (7.8-22.9X10™ cfu/g). Duration of
storage had no significant effect on lactobaciti counts. A slight reduction of
tactobacilli count were observed after 15 days of storage (1.8-9.7X10° cfu/g}
in all cheese varieties.

Table €: Lactobacilli count {log cfu/gm) of Kareish chesse manufactured
with different sirains of problotic bacteria during cold storage

Storage

Period Control Acldophilus- Longum- Casel.
{day) cheose chease chaase Cheese
grash* 10.9 £ 0.53 10.6+0.58 10.8 £ .92 11.2 £ 0.50°
105 + 0.82 10.0 £ 048 101044 10.8 £ 0.30° |
10 10.3 & 0.50 10.0 £ 0.62 10.4 £ 0.51 10.4 + 0.66° |
15 8.83 +0.37 9.16 £ 0.31 9.44+0.38 9.36 +0.36°

*AHer overnight cocling. Data are means £ SE for 4 rephcates. Means within group at
dlg;;;m storage period with uniike superscript letters are significantly different at
p<0.05.

L. acidophilus, B. longum, and L, casel bacterial counts

Table {7) shows L. acidophilus, B. fongum, and L. casei bacterial
counts {fog cfulg) in Kareish cheese made with these probiotics during 15
days of cold storage. L. acidophilus count in the acidophilus-cheese showed
no significant changes during 10 days of storage {about 4.5X10" cfulg),
followed by a slight reduction to reach 2.8X10° cfulg after 15 days of storage.
in longum-cheese, the count of B. longum gradually decreased during
storage from 9.7X10" cfulg when fresh to 5.5X10° cuig after 10 days to

reach 5.8%X10° cfu/g at the end of storage period. The growth manner of L.

casei in Casei-cheese during storage period was similar to that found for L.

acidophilus. The bacterial count sliqhﬂy decreased during the first 10 days of

storage from an average of 4.2X10"' cfu/g to reach 5.4 X10° cfu/g at the end
of storage period. In this respect, Kareish cheese starter derived-LAB may
act as a supporter cuiture for the used probiotics through providing suitable

condition for its growth and viability (Lourens-Hatting and Viljoen, 2001).

Table 7: L. acidophilus, B. longum, and L. casel bacterial counts {log
cfulgmj of Kareish cheese manufactured with different strains
of probiotic bacteria during cold storage

torage Acidophilus- Longum - Casel-
eriod cheose cheese cheese
day} L., acidophilus B. longum L. casel
resh" 16.4 £0.38° 10.1£0.32° 11.3 £ 0.49°
§.8£0.41° 8310530 11.0 £ 0.45
10 10.0 % 047~ B.5+0.34° 10.8 + 0.30°
15 86064" 6.8 +0.27° 9.6+0.24"
* After overnight cooling. Data aro means t SE for 4 replicates. Maans within group at
aiga:;m starage period with unlike superscript lefters are significantly differont at
p<B.08,
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ysasts and moulds counts

Table (8) shows yeasts and moulds counts {log cfulg) of Kareish
cheese made with different probiotics during 15 days of cold storage. No
yeasts or moulds were detected in all cheese varieties when fresh or after 5
days of storage. Yeasts and moulds appeared after 10 days of storagse {(1.2-
2.8 X10° cfu/g) and significanty increased by 2 log cycles {1.1-1.3X10° cfu/g)
at the end of storage period with no significant differences among all cheese
varicties,

Table 8: Effect of storage period on Ysasts and moulds count {log
cfulgm) of Kareish cheese manufacturad with different strains

of probictic bacteria during cold storage

f,?{:g" Control Acidophilus. Longum- Casai-
day) chease cheese chease choese
[Fresh* .00 2 0.00° 0.00 £ 0.00° 0.00 + 0.00° 0.60+6.00°
5 0.00 + 0.00° 0.00 £ 0.00° 0.00 + 0.00° 0.00 + 0.00°
0 2.96 £0.24° 290+ 042° 2.92 & 044° 285%0.26°
M5 486 £0.27 4,91 4 0.26" 4.95 £ 0.42° 4824 0.20°

* After overnight cooling. Data are means £ SE for 4 replicates. Means within group at
di.:;lnr;n! storage period with unlike superscript letters are significantly different at
P08, :

Sansory evaluation of cheese

The sensory evaluation of cheese when fresh and after 15 days of
cold storage is shown in Table {9). All cheese treatments had acceptable

sensory properties when fresh (0.93-0.98). or after 15 days of storage {0.91-

0.95). The longum-cheese gained the highest score when fresh {0.96) and

after 15 days of storage (0.95) characterized with a slight acetic acid flavour,

whereas the acidophilus-cheese gained the lowest score when fresh (0.93)

and after storage (0.91). The low score of acidophilus-cheese was

accompanied with a moderate sour flavour formed in this cheese.

Table 8: sensory properties of Kareish cheese manufactured with
different strains of probiotic bacteria when fresh and after 15
days of cold storage.

Score | Cheese | Control | Acidophilus- | Longum- | Casei-

age | cheesa thaese chaase | cheess |
{50} 48 45 48 47
y &Texture| (40) | I 28 38 39 39
arance {10} s 9 g 9 9
lgctai {100) 95 a3 96 94
favour 50) |, o nl_.d8 45 47 46
y &Texture| {40} g §;% L 37 35 38 38
Appearance | (10) a9 ] 10 10
Total (o) [ = 84 a1 95 94

As a conclusion, the present study shows the possibility of using of
probictics L. acidophilus, B. longumn, L. casei, along with lactic acid culture in
the production of good quality unsaited Kareish cheese with acceptable
probictic cell viability and sensory properties when fresh or for 15 days for
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Kareish cheese made with L. acidophilus and L. casel and 10 days for that
made with B, Jongum when stored at 7°Cx1.
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