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ABSTRACT

This investigation aims to study the effect of diffrent storage temeratures on the
microorganisms and keeping quality of local and imprted soft cheeses. The samples were taken from
different markets in Taiz City, Republic of Yemen.Both local and imported soft cheeses samples were
stored at 28, 10 and 4°C. The samples stored at Z8%Were used as control samples. Microbiological
changes were followed by examination of samples dong storage at zero time and weekly (every 7
days) for a period of 60 days until signs of spoitge appeared. The results indicated that cold stage
at 10°C reduced the contamination for the AerobicAnaerobic, Spore formers, Lactic acid bacteria,
Coliform group, Salmonella spp, Staphylococcus spp, Streptococcus spp, Bacillus spp, Clostridium spp,
Enterococci spp, Proteolytic bacteria, Psychrophilic bacteriaand Yeast and Moulds counts by the
following percentages: 47.63 and 50.10%, 31.66 ar3$.50%, 28.32 and 24.84%, 33.33 and 33.89%,
35.44and 33.80%, 36.76 and 37.80%, 42.50 and 42.5087.06 and 34.39%, 33.90 and 34.92%, 34.95
and 38.87%, 38.73 and 39.64%, 57.55 and 50.76%, @B.and 30.37%and 45.61 and 47.37%of local
and imported soft cheeses respectively as comparedth their control samples.. Also the cold storage
at 4 °C induced a reduction by the following percetages:52.16 and 53.75%, 33.33 and 39.18%, 38.22
and 34.74%, 39.96 and 49.32%, 38.23 and 42.00%, #d.and 42.95%, 45.60 and 50.00%,38.98 and
36.24%, 36.87 and 37.66%, 36.1 and 46.83%, 46.60daf9.13%, 59.95 and 66.00%, 42.51% and
43.45% and 62.71 and 63.43 %for the mentioned mimbes and samples, respectively as compared
with their control samples. However, the shelf-lifevere increased by 21and 37 days when using a cold
storage at 10 °C and extended by 30 and 60 days whasing a cold storage at 4 °C of local and
imported soft cheeses, respectively as compared fitheir control samples. As well as the isolation
and classification of (65) bacterial isolates fronthe above samples, those bacteria identified as (23t
Bacillus spp, and (38) ofLactic acid spp, both species divided into five groups.

Keywords: Soft cheeses, Storage, Taiz City, Microts Contamination.

INTRODUCTION Shaiban, 2000. Taiz cheese has many kinds
(fresh, soft, dry, half dry, smoked and un-
smoked, with and without salt). The
coagulation substances are derived from

fat d tein h hiah biological val stomach contents of suckling goats. No
ats and protein have a nign biological value enough studies were performed before on this
and contains all essential fatty and amino acids

Iso it i £ vitami d mi I type of Cheese HI-Shamery, 2007.
aiso 1L 1S a source ot vitamins and MINerals. rpqpafore the present study aimed to evaluate
However, most cheeses become spoiled, as

It of tamination b . ) e microbiological contamination of local and
resul d 0 an amlnta Aor:j E?/ tmlc;%%?anls dms, imported soft cheeses (without salt) in retall
moulds - and yeasts bd- aty, an markets. The effect of storage temperatures on
Dalloul, 2000.Taiz cheese is not well known

) . > ) the micro flora and the keeping quality of the
in the Arab countrles, It s the_only kind of collected cheese samples stored at 28, 10 and
cheese known in Yemen, it is commonly

known as Taiz cheese. It is very old Cheese as4 C for 60 days was also studied.

observed from its old method of manufacture.
Taiz cheese is originally made from raw
sheep's, goat’s, cow’'s and camel’s milk or
mixture of these milks Qalloull, 987 and

Cheese is known to be of great
nutritional value for human consumption as its
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MATERIALS AND METHODS condition (candle jars, 32°C) for 48 h.
according toAPHA (1999)Salmonella spp,

determined according tAPHA(1999), using
Brilliant green agar medium incubated for 18-
A total of seventy four samples of local 24 h, at 37C. Staphylococcus spp. isolation
and imported soft cheeses (without salt) werealiquots (0.1 ml) were surface spread on Baird
randomly collected from different cheese parker agar with Egg-yolk telluride
shops of traditional markets in Taiz City enrichment Difco, 1994)_Streptococcus spp,
(Republic of Yemen). Both local and imported using dried Brain heart infusion agar medium
soft cheeses samples were directly stored atind MaCconky agar mediun©xoide1993,
(28, 10 and 4°C) for 60 days. Samples storedthe inoculums was spreader on the surface of
at 28°C were used as control samples.plate, after incubation at 32 for 24-48 h, the
Samples were tested upon arrival to the blue colonies, surrounded by clear zone were
laboratory or kept refrigerated overnight prior counted according tAPHA (1999). Bacillus
to analyses at zero time and weekly (7 days)spp, Tryptone soya agar and Manitol-egg
during storage until signs of spoilage appearedyolk-polymyxin  (MYP) agar media as
on samples (fo10°c.f.u/g). These samples described by Holobrook and Anderson
were rejected as compared with the (1990). The plates incubated for 16-24 h,at
microbiological criteria for Arabia and 37°C. Confirmation tests of suspected colonies
Egyptian Standard Qzdemir et al., 2010, were carried-out biochemically by testing acid
Nespolo and Brandelli, 2011 and Robinsen, from different sugars. Colonies ferment
2012). glucose but not Manito |, xylose or Arbinose
Methods were _considered to beBacillus spp.
Clostridium spp, about 1-2 g of samples were
Each 25g sub-sample (in triplicates) inoculated into test tube containing 15 ml of
was homogenized with 225 ml peptone water fluid Thioglycollatebroth and then incubated
(0.1% sterile) in a warring blender. Diluted at 46°C for 4-6 h, one ml of the positive tubes
samples were further prepared for which showed turbidity and gas production
microbiological test APHA 1999 were plated using Cooked meat agar medium
todeterminea colony forming u,nit were asdiscribed braven et al. (1995).The tubes
calculated and recorded as c.f.u/g Cheesewere incubated at 3C for 24 h, in anaerobic
Aerobic bacterial count was examined system QOxoide, 1999, black colonies were
according tcAPHA (1999) and Difco (1994) isolated and inoculated into Lactose gelatin
using Tryptone glucose extract agar medium. medium incubated at 3T for 24-48 h, then
Cheese samples was diluted, inoculated intocooled in refrigerator (8C), positive colonies
plates and incubated at 32°Cfor 2-3 days.are characterized by the ability to liquefy
Anaerobic bacterial count used Perfingens gelatin after 24-44 h Hauschild and
agar (O.P.S.P) medium, make up the mediumHilsfhimer, 1994). Enterococci _spp, using
according to Oxoide (1995) and APHA  dried Kanamycin esculenazide agar medium
(1999) prepare pour plates containing as recommended bylossel and Tamminge
approximately 25ml per plate, using 1ml (1990) as a selective medium for the detection
aliquots of suitable series of dilution of and enumeration of Lance field group
homogenized test sample, mix well before Streptococci,  Positive  colonies  were
setting incubate the plates at 37°Cfor 18-24 hconfirmed by microscopic examination for the
withH, / Cagas generating kit pack br 38 in presence of short-chained Streptococci.
conventional gas-jar. Spore _ formers Proteolytic bacteria were done on Nutrient
determined according tAPHA (1999) using  agar to which 10% (10 ml/l0OOmI medium) of
Dextrose trap tone agar medium and incubatedsterile skim-milk has been added just before
for 48h at 55°CColi form group, determined  pouring, and incubated for 48-72 h, at°80
according toBlood and Curtis (1995),using Caseolytic colonies were detected by clear
Violet red bile agar mediumAPHA, 1999) zones around the colonies and confirmed by
Lactic _acid bacteria were counted in flooding the plates with 1% tannic acid
APT(BBL,U.S.A) agar medium (Difco, (APHA, 1999). Psychotrophic bacteria were
1994) plates incubated under anaerobic enumerated on plate count agar medium and

Materials
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incubated at® for 7-10 days as and classification schemes describedhyith
recommended byPHA (1999)._Yeast and et al. (1952)in conjunction and examination
Mould were enumerated in acidified (pH4.5) were carried out according tblolt et al.
Potato dextrose agabifco, 1999 incubated  (1996).

at 25Cfor 5 to 7 days.

Isolation and identification  of
Bacillussppand L actic acid sppbacteria

RESULTS AND DISCUSSION

Diluted samples (1:10) were streaked or The quality and shelf-' life Qf Ch?ese are
largely dependent on their microbial load,

surface spread onto agar plates of Rogosa SL .
(Difco, 1994 and APT for enumeration of storage temperature, transportation. Any

lactobacilli and other LAB, respectively. ti;:hr][plolgical dtrf[aatrrll.en.t tWhtiﬁh Ct?]n b.e
Spread plates of ALSAN mediumAl(- eltectively used to eliminate the pathogenic

Zoreky and  Sandine 1991  were microorganisms which is required processing

incubatedanaerobically at 32°C for 72 h, usedfor improving th? hygienic quality of the final
for selective isolation ofLeuconostoc spp, product.  Application  of cold storage

from samples. Asporogeneousgram positiveteChanueS hgs been succe_ssfully used o
(Cocci or Rods) and catalos negative colonies®Vvercome spoilage and extending the shelf-life

(Up to 5 per plate) were considered asofcheese during transportation in markets.

presumptive LAB. Identified colonies were Effect of cold storage on Aerobic and
further purified on APT agar. Isolates were Anaerobic bacterial counts :
examined $neath et al.,, 1999 for cell .
morphology, Gram and catalase reactions, gas ¢ d_ﬁThe [elf_ulés '? t?ble (1) shc;\w th; ef‘fegt
producton fom gucose, growh a 15 °C ana ' SN K0 f stage o Aeoni e
45°C and dextrin formation from sucrose. 9

imported soft cheese. From this table it could
Sreptococcus sppwere separated by growth at o : .
45°C in 6.5% NaCl broths and hydrolysis of be seem that the initial Aerobic and Anaerobic

o : . : bacterial counts of control samples af@8
arginineand esculin. Reduction of both litmus .
milk and 0.1% methylene blue milk, growth at 10°C and 4C) at zero time and before storage

0 AR were 3.0x18 1.0x1G, 1.5x10, 1.6x16,
40 °C, and growth in 4% NaCl broths were 4., 5, 2.2x1€c.f.u/g for Aerobic, and
used for species identification  of > 0x10.5.8x16.9.0x16 1.0 x16. 2.1 x18 and
Lactobacillus(group N streptococci)APHA, : > o T o

1999. Pediococcus spp. Was identified by 2];2|x1(3|c.f.u(/jg_for Atn?jerobf[[c Eacterlal coulnt
morphology, growth in litmus milk (plus of local and Imported Soft cheese samples.

glucose and yeast extract), growth at elevatedrg(]:';l \g;lgeifna;?tgjlltr;clg ::Twiézggzsoievacl)trj; Z%f
temperatures (40 and %) and initiation of ) P . ; P y
- o Shaiban (1990), El-Baradieet al. (2005), El-
growth in 6.5% NaCl broths Bergeys Gendy et al. (2009), Ozdemiret al. (2010)
Manual for Systematic Bacteriology, 1995 and Robinsen (2012) The same table (1)

Isolation and identification oBacillus spp, - . )

were made from total count plateARHA !ndlcates that durlng storage, grad_ual increase
1999, colonies in opposite Ssectors, were in the total Aerobic and Anaerobic bacterial
picked and transferred to agar slants of thegoéjxnf% V%’e;)flgbf%)\:fg ;effféngn dti 29)(';%(10
same medium, after purification of bacterial cfulg for Aerobic and 1.0xE0 1.1x16,

grouping according to morphological and
biochemical characteristics and Gram stain 4.0x10, 2.0)(_1@, 5'9)(16 and 8.2x10 c.f.ulg
for Anaerobic bacterial counts of local and

was carried out, the bacterial groups were.
identified to generic and species level on the|mported soft cheese samples after 7,21, 30,

. . . . 14, 37 and 60 days of storage, respectively.
basis of biochemical and morphological
characteristics with the aid oBergeys However, the data of table (1) show that the

. . total Aerobic bacterial count were rejected
Manual for Systematic Bacteriology (1996),
Kotze kidou (1996) and Bergey Manual of after 7,21,30,14, 37and 60 days of storage at

Determinative Bacteriology (1999) the 28,10 and X for local _and 'mpofted soft
method of identification adopted for this cheese samples respectively, at this stage the

purpose, genuacillus, with standard tests control sample of Aerobic bacterial count
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were completely rejected by the Border line of Effect of coldstorage on Spore form and
local and imported soft cheeses. Acceptability Lactic acid _bacterial counts:

for total Aerobic bacterial count was found to
be (310°) c.f.u/lg and appearance of putrid
smell as reported biso (1999), AL-Zoreky
(2000), Ali (2010) and Nespolo and
Brandelli (2011). During subsequent cold
storage at 10 and °@, the Aerobic and
Anaerobic bacterial count of local and
imported soft cheese samples had increase
with storage time increasing. This might be
due to that post flora were less metabolically
active under high cold conditions. The
obtained results agree with the resultsAbf

et al. (1990), Shakeret al.(2004) and Al
(2010). This increasing during storage in the
total bacterial counts were expected as the
cheese is considered as one of the mos
perishable foods which highly susceptible to
microbial invasion. Application of cold
storage led to reduction in the microorganisms

of treated samples, immediately after thecold counts of local and imported soft cheese

process. In other words, it is means thatsamples, respectively. Application of cold

reduction of  Aerobic 'bacterlal counts storage led to reduction in the counts of
percentages of local and imported soft cheese

samples were 46.63 and50.10% afClLof rmicroorganisms of  treated samples,

0 immediately after the cold process. In other
storage and 52.06and5_3.44/o %ﬁ.(bf storage words, it means that reduction of Spore
for the above mentioned microbes and

samples. respectively comparing with their formers bacterial counts percent of local and
P'ES, P Y paring - imported soft cheese samples were 28.31 and
control samples. While the Anaerobic

bacterial counts percentages were 30.66 an 4.98% at 1L of storage and 38.06 and
) 0
350% at 10C cold storage and 4.66 % at AC of storage for the above

mentioned microbes and samples, respectively
0,
33.33and39._16 & at°g cold storage for the comparing with their control samples. While
above mentioned microbes of local and

) : the lactic acid bacterial counts percentages
imported soft cheese samples, respectlvely.Were 33.33 and 33.12 % at°C0cold storage
The reduction in the bacterial load is mainly X ’

0,
due to the direct and indirect effects of cold and 39.96 and 49.16 % &iGicold storage of

storage (low temperature) on microorganismsIOCaI and imported soft cheese samples,
in accordance witily et al. (1990), Shaiban respectively. The reduction in bacterial load

: and extending shelf-life in cold storage
ggc(j)gr)ﬁirl):l;u'(é%(i%()))éEgséilggé 2?1%5?5"_ samples are due to the effect of cold storage
Magthop (2012). This indicate  the which agree withAl-Zoreky and Sandine

. . . (1991), Tzanetakis and Litop (1992),
importance of cold storage in extending the Tzanetakis e al. (1997), Te—Giffel e al
shelf-life of refrigerated samples to 21,30, 37 (1999), Al (2610) ar’ld Nespolo aﬁd
and 60 days by using a cold storage &iC10 Brandélli (2011)

and 4C of local and imported soft cheese '

samples, respectively as compared with theirEffect of cold storage on Coli form group
control sample at (28€) after 7 and 14 days of and Salmonella spp counts:

storage. These results emphasized the finding
of Galloway (1995), AL-Zoreky (2000),
Hussein et al. (2005) and EI-Gendgt al.
(2009), Ozdemiret al. (2010) and Shehata
and El-Magthop (2012).

Data presented in table (2) show that the
count of spore forming and lactic acid bacteria
of local and imported soft cheese samples as
affected by cold and subsequent storage at
28,10 and ZC. The results indicated that spore
forming bacteria were the most resist types to

old storage these agree whhSayedet al.
1996), Te-Giffel e al. (1999), Abou-
Dowoodat al.(2005) and koustaat al.(2010).
During storage, their total numbers increased
at relatively slow rate showing 1.0x10,
2.8x10, 1.1x10, 3.2x18 1.0x10, 1.9x19

6.0, 2.0x16, 8.0, 1.8x18 5.5, and , 3.0x10
c.f.u/g at the beginning of storage and reached
to 6.0x10, 1.0x10, 9.0x10, 9.8x16, 9.8x10,
b.ox10, 4.0x16, 8.2x1d, 1.0x16, 7.2x16,
1.4x10 and 5.1x18c.f.u/g after 7, 14, 21, 30,
37 and 60 days of storage at 28, 10 and 4°C
for spore former and lactic acid bacteria

Effect of cold storage on Coli form
group and Salmonella spp bacterial counts
presented in table (3). That cold storage
sharply decreased the viable count for coli
form group andsalmonella spp from 1.1x10 ,

-26-



Ass. Univ. Bull. Environ. Res. Vol. 17 No. 1 March 2014

4.8, 1.0x10 and 2.8c.f.u/g for control samples due to effect of low temperature of storage.
(at 28C )to 4.7, 2.7, 4.4, 2.5, 4.6, 1.9, 3.8 and These results are similar withbou-Dawood
1.8c.f.u/g of both local and imported soft et al. (2005), EI-Shamery (2007) and kousta
cheese at 18C, and 4Cafter 7 and 14 days of at al. (2010). However, their counts increased
cold storage respectively.. On the other hand,during storage at 28, 10 andC4by a small
the reduction in percentages were 35.44 andrate after the first period of storage till rejette
33.8% at 10C and 38.22and 42.00% atC4 after 7, 21, 30, 14, 37and 60 days of storage
cold storage of local and imported soft cheesewhich agree with that recorded Bpold and
samples for Coli form group, respectively. Curtis (1995), El-Sayecdet al. (1996) and EI-
While, theSalmonella spp counts percentages Baradie et al. (2005)
were 36.65 and 37.63 % at°@and 41.56
and 42.86 % at°€ cold storage of local and
imported soft cheese samples, respectively,
comparing with their control samples. Data presented in table (5) show that the
However the counts of the above mentionedcount of Bacillus and Clostridium. Spp of
microbes increased during cold storage at 10local and imported soft cheese samples as
and 4C by a small rate after the first period of affected by cold storage at 28,10ai€ 4The
storage till rejected after 7, 21, 14, 30, 37andresults indicated thd&acillus and Clostridium
60 days of cold storage respectively.The spp were the most resist types to cold storage
reduction and extending of shelf-life are due to which were in harmony with the results
the effect of low temperature of cold storage. postulated byEl-Sayedet al.(1996), Te-Giffel
These results are similar with that recorded byet al. (1999), Abou-Dowood at al.(2005),
Boold and Curtis (1995), El-Sayedet al. Farzanaet al. (2009), Ozdemiret al. (2010)
(1996), Kaloyanov and Gogov (1997), Abou- and Shehata and El-Magthop (2012).
Dawood et al. (2005), El-Shamery (2007), During storage, their total numbers increased
Ozdemir et al. (2010) and Robinsen (2012) at relatively slow rate showing  2.0x10,
1.8x10, 3.0x10, 9.4, 6.9, 8.6 c.f.u/g for
Bacillus spp, and 9.9,8.8, 7.9, 9.4,6.9 and 8.6
c.f.u/g for Clogridium spp count at the
Data presented in table (4) show that the beginning of storage, respectively and reached
effect of different kind of storage on to 4.9x10,4.0x10, 5.1x10, 3.0x10, 1.9x16,
Saphylococcus spp and Streptococcus spp 3.5x10c.f.ulg of Bacillus spp and1.0x10
count/g for local and imported soft cheese. 9.0x1d, 9.5x10, 6.0x10, 7.9 x10 and
Cold storage sharply decreased the viable1l.5x1G c.f.u/g of Clostridium spp of both
count of Saphylococcus and Streptococcus types after 7, 14, 21,30,37and 60 days of
counts, from 1.0 xI0and 3.0x1¢c.f.u/g for storage at 28, 10 and 4°C, respectively. The
control of local soft cheese samples &t2& results in table (5) indicated that cold storage
2.0x10, 2.8x10, 1.5x10 and 2.2 x1€.f.u/lg extending shelf-ife and sharply slowly
at 10 and 2 after 7 days of cold storage, decreased the viable count of the
respectively. Also the counts of imported soft corresponding microorganisms in the tested
cheese samples were decreased from 130x10sample. On the other hand the reduction in
and 2.0x16c.f.u/g for control samples at 8 percentageswere 33. 89, 34.70, 36.84 and
to 2.0x10, 3.0x1G 9.9x10 and 2.4xfc.f.u/g  37.66 % ofBacillus spp and 34.94, 38.66,
at 10 and 2C after 14 days of cold storage, 38.22 and 42.00 o€lostridium spp in both
respectively. On the other hands, the cheeses at 2@ and 4C cold storage,
reduction in percentages d@taphylococcus respectively, comparing with their control
spp of local and imported soft cheese samplessamples. The reduction in bacterial load and
were 42.5,42.47, 45.60 and 50.00% dC10 extending of bacterial shelf-life in cold storage
and 4C, respectively and 36.98 , 34.39 , samples may be due to the effect of cold
38.97 and 36.22 % oBreptococcus spp at  storage which agrees witfizanetakis and
10°C and 4C cold storage of local and Litop (1992), Te-Giff el et al. (1999),
imported soft cheese samples, respectivelyDalloul (2000), El-Baradieet al. (2005), El-
comparing with their control samples. This Shamery (2007), Koustaat al. (2010) and
reduction and extending of shelf-life may be Nespolo and Brandelli (201}

Effect of cold storage on Bacillusspp
andClostridiumsppcounts:

Effect of cold storage onStaphylococcus spp
and Streptococcus Spp counts:

-27-



Ass. Univ. Bull. Environ. Res. Vol. 17 No. 1 March 2014

Effect of cold storage oEnterococci spp Ozdemir et al. (2010) and Shehata and El-
and Proteolytic bacterial counts: Magthop (2012).

The results in table (6) show the effect Effect of storage on Yeast and Moulds and
of different kind of storage olnterococci spp Psychrophilic counts:
and proteolyticbacterial count/g of local and
imported soft cheesé could be seem that the
initial bacterial counts on zero time before
storage were8,7..0x10, 7.9, 9.9, 9.1, 1.0x10,
9.4, 9.0, 8.9, 6.9, 9.1 and 8.6c.f.u/gof the
above mentioned samples and microbes
respectively. During subsequent cold storage
at 10 and 2C, the Enterococci spp and
proteolytic bacterial count of local and

imported SOﬁ cheese samples ha(.j incrgased 883.89% at 2C after 7 and 14 days of storage
storage time increased, but with different respectively comparing with their control

rates, the higher storage temperature, the .
i ) L samples. While, the decrease percentage
e e oo cotinsof viable _ psyevophic coun,
activity of p%st flora under high cold about32.07 and 30.37% at°@0 and 42.51

0, o)
conditions. They reached to 1.0%100x1G, and 43.45% at ‘¢ after 7 and 14 days of

torage for local and imported soft cheese
1.1x10,9.1x10,2.5x10 and 4.5xlécfulg o ., and 1Impo
after 7, 21 and 30 days of storage at ( 88 10samples comparing with their control samples

. respectively. Thisextending of shelf-lifemainly
\E/I\r/]r?ileéfcth)gf clgl(jr?':ssg? i(r::;()ac?r?g(’j rgsﬁeiﬂ\ggé due to effect of cold storage. These results
samples reached to  2.8%101.0x10, agree with Aly et al. (1990), Abd-Elaty

(1994), ElI-Shamery (2001), El-Baradiet al.
7.9x10, 2.9x10, 9.5x10 and 1.0x1f&:.f.u/g (2005). Farzanaet al. (2009), Ozdemiret al
after 14,37 and 60 days of storage at (28,10

) . (2010) and Robinsen (2012) During
and Z?C. ) of the above mennoned mlcrobes, subsequent cold storage at 10 afi@, 4oth
respectively. The obtained results are in

agreement with that recorded balloul the above mentioned microbes count of local

(2000), E-Shamery (2001, EFBaradiera.,  {LCaqeq win storage tme increasing, but

L with different rates, the higher  storage
Shamery (200.7) Appllcatlon .Of cold storage temperature , the higher rate of storage the
led to reduction in the microorganism of

treated samples. after storage at low higher rate of increase. This might be due to
temperature Fhey' reached to 6 éqxlo 5 0x10 less metabolic activity of post flora under high
4.0x10 and 4.0x10 cfulg after 7days of cold conditions. Data presented in table (7)

o show that the total number of Psychrophilic
storage at (28'. 10 and GI) .of'local soft bacterial and Yeast and Moulds counts were
cheese, respectively. While in imported soft

cheese samples these counts reached t03.0x1 2x10, 9.2, 2.0x10, 8.9, 2.1x10, 9.7, 9.4, 8.4,
P u X .0, 5.9, 8.7 and 7.6 c.f.u/g on zero time and
3.0x10, 1.0x10 and 1.0x10c.f.u/g after 14days hing 4.0 x70 9.0 x16. 1.2x16, 6.1x10
of storage at (28,10 ani?), respectively The reachiig == X DX X DX
. i 7 6.0x10, 7.5x16, 6.0x10, 2.0x10, 2.2x10,
reduction of Enterococci spp counts were

38.73and 39.64% at 0 of storage and 46.60 249)(21? ' 31(52);176;3(1 gdgdgésgtf'gég fgz?(;’ 4
and 59.13% at °C of storage for local and ena 012 stérage for local and imborted soft
imported soft cheese samples, respectivelycheese samples for both above mentioned
comparing with their control samples. While, microbes, respectively. These results are in
the proteolyticcounts percentages were 57.55harmony ’WithPitt and Hocking (1995), El-
and 50.76% at C of storage and59.95and Shamery (2001), Hussinet al (2005)’ El-
66.66% at AC of storage for local and Shamery (2007)’ Giffel et .aI (2068)
imported soft cheese samples, respectively.AIi (2010) ano] Nespolo and Brandel]i
These results agree with that recordedeby (2011)

Shamery  (2007) Gomah (2008), '

Date illustrated in table (7) show the
effect of different temperatures storage (28, 10
and 4C) on psychrophilic bacteria and yeast
and moulds counts of local and imported soft
cheese, the results indicate that cold storage
are effective in reducing the viable counts,
decrease percent counts for yeast and moulds
of local and imported soft cheese about
45.61% and 47.37 % at U0 and 62.71 and
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Isolation _and _identification of bacterial as Leuconostoc spp obtained from local soft
isolates: cheese samples and no viable count of them in

The results in tables (8, 9) described imp_orted soft cheese samples. Group fou_r are
the numbers, the percent, and difference Pedlqcoccus SPp the numbers of them f|ve_
between the numbers and percenBagillus Species three in local soft cheese and two in
spp andLactic acid bacterial species isolated |mp02ted soft cheéese Samp'?s by percentage
from control of local and imported soft cheese. (12.5% and 14.28%) respectively. Group five

The data in table (8) illustrate twenty seven ggpttilr?egrs]g ;rp])gcrl]%sné)r:y %tg?'i?]eﬁnfrgwegogﬁh
bacterial isolates of above sample; these PP P

bacterial isolates are divided into five groups gheesgrjr?]r?ﬁéessérgﬂzgfg'se?8iaﬁé%?iﬂgusrou S
classified as following ofBacillus species. bp. group

. ; L e 1-2-4) of Bacillus spp, at (Table 8) and the
Group one contains nine species identified as( T
Bacillussubtillus, represented about 33.33 % groups (1-2-4) otactic acid spp, at (Table 9)

. .~ were the main flora, and groups (3-4) of
of the total isolates for both culture studies, .
five of them obtained from local soft cheese Bacillus spp, at (Table 8) the(3- 4) groups of

and four of them from imported soft cheese (Z2/C 00 PR &2 Ot 0 e eheces
samples. Group two contains five species P

identifiedasBacilluspumilus three of them are Cg?&%”gg cvl\gg]r (;[i?]:[s:erllscoelatg:fweA;O r:hrr?k?er
present in local soft cheese by percentage (ch:f isolates of Bacillus spp or lactic acid s
%) and two from imported soft cheese samples bp PP

by percentage (16.66 %) of the total isolated 22:}? I;c;r eLc():((:aalt tig? 'rrgforéiiu:;ﬁ acc?gese
culture. Group three contains four species of b P group '

Bacilluscirculans, two of them obtained from spp (Table,9). These results seemed to be the

local soft cheese and two from imported soft Bacillus spp and some déctic acid spp were
cheese samples by percentage (13 330, 107€ resistant organisms for temperature of
16.66%) of local and imported soft cheese cooling or may be d_ue to contamlnants_the
samples, respectively. Group four contains Sa”.“p'es from dust, air, soil, water and animal
seven species identified Bacillusentus, four durlng' currency of che_eses. All these results
of them represented about (26.66 %) in local werek n adgréaen:jgnt VX';% 1th9:|_ reé.t#tsbté;fj-
soft cheese samples and anther are thre areky and Sandine ( ), e-Lie '
species of Bacillusentus present by 1999), Al-Zoreky (2000), Shalban (2000),
percentage (25 %) in imported soft cheeseShakeretaJ' (2004), El-Baradieet al. (2005),

samples. Group five contains two speciesEI'Shamery(2007)’ Farzanaet al. (2009)

identified as Bacillusmecerans once of them and Ozdemiret al. (2010).
obtained from local soft cheese by percentage

(6.66 %) and anther represented about (8.33CONCLUSK)'\l
%) of the total isolated local and imported soft
cheese culture. Also the table (9) showed theFrom the mentioned results it could
38 species offactic acid spp isolated from the be concluded that

same above samples, this species divided to
five groups classified as following: The group
one contains twenty three (23) species
identified asStreptococcus spp, fourteen (14)
of them are present in local soft cheese by
percentage (58.33%) and nine (9) of them are 2- Cold storage at (10 and@) reduced
present from imported soft cheese samples bythe microbial contamination density in all
percentage (64.28 %) of the total isolated samples; the reduction had go with the cold
culture. Group two a®ifido-bacterium spp,  temperature degree increasing, the higher cold
the number of them eight (8) species five of temperature degree, the greater reduction of
them obtained from local soft cheese and threebacterial load.

from imported soft cheese samples by
percentage (20.83 and 21.42 %), respectively.
Group three have one species only identified

1- Microbiological evaluation of
samples at zero time was in agreement with
the microbiological criteria for Arabia and
Egyptian Standard Foods.

3- The cold temperature degree ¥t 4s
reduced all microbial contamination density
with  pathogenic  microorganisms, and
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increased the shelf-life of samples more thanTherefore, the microbial count decreased with
anther samples that stored at 28 arftC10 increasing the temperature degree of cold
storage the higher temperature degree, the
greater reduction of bacterial load on all
samples under investigation compared with
control samples.

4- The microbial density of all samples
(untreated like control and treated with cold
storage like cooling samples) increasing
during storage, it increased with increasing
time of storage, the increasing in control
samples is higher than treated samples.
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Table 1: Effect of storage temperature on Aerobic and Anlaierobacteria, count /g of local and imported Ja&fiz cheeses

Kind of cheese

Local soft cheese

Imported soft cheese

Room Cold Cold Room Cold Cold
Temperature
of storage temperature temper%ture tempe[)ature temperature temper%ture tempe[)ature
at28° C at 10°C at 4°C at28° C at 10°C at 4°C
Time of A AN A AN A AN A AN A AN A AN
storage in days
0 3.0x1G | 2.9x1G | 1.0x1G | 5.8x1G | 1.5x1CG | 9.0x1CG 1.6x16 1.0 x1G 1.1x16G 2.1x16G 2.2x1G | 2.2x1G¢
7 9.4x10 | 1.0x1CG | 6.1x1G | 1.4x1G | 2.0xaCG | 1.0xaCG | 3.1 x1d 3.9x1d 4.2 x16 2.2 x16 5.2x1G | 4.9 x16
14 — — 3.2x1d | 3.1x1d | 2.0xad | 7.1xaé¢ 1.0 x14 2.0 x16 9.9x1¢ 1.2 x16 5.3x1¢ | 6.8x1¢
21 — — 8.8x10 | 1.1x16 | 4.0xaC¢ | 1.2xad — — 3.2x1d 1.2x1d 8.8x1G | 8.1x10
30 — — — — 7.7x16 | 4.0x16 — — 3.3x10 1.9 x10 5.4x1d | 2.4x1d
37 — - — — _ - - — 2.1x16 5.9 x1G 7.4x1d | 7.1 x1d
45 _ — - _ - S _ S S —_ 1.5x10 | 9.0 x1d
52 _ - - — - S - S S S 1.0x16 | 1.0x16
60 — — — — — — — — — — 1.2x10 | 8.2x10

--- = Rejected, A = Aerobic,
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Table 2: Effect of storage temperature on Spore formersLaatic acid bacteria, count /g of local and impdrseft Taiz cheeses

Kind of cheese

Local soft cheese

Imported soft cheese

Room Cold Cold Room Cold Cold
Temperature
of storage temperature temper%ture tempegature temperature temper%ture tempegature
at28° C at 10°C at 4°C at28° C at 10°C at 4°C
Time of SP LA SP LA SP LA SP LA SP LA SP LA
storage in days
0 1.0x10| 2.8x10| 1.1x10| 3.2x1G 1.0x10 1.9x1¢ 6.0 2.0 x16 8.0 1.8x16 5.5 3.0 x16
7 6.0x13 | 1.0x1G | 9.8x10 1.0x1G 5.2x10 4.0x1CG 2.2x10 1.5x1¢ 9.0 4.1x16 6.2 5.0x16
14 — — 4.0x10 3.8x10 1.0x10 7.4x10 4.0x10 8.2x1d 9.0x10 | 9.0x1CG 5.0x10 9.9x16
21 — — 9.0x10 9.8x10 9.0x1G 1.0 xa¢ — — 3.0x10 | 9.0 x1G 7.0x10 9.8x1b
30 — — — — 9.8x1d | 9.9x16 — — 8.2x10 1.4x19 9.1x10 | 1.2x1CG
37 — - — — _ - - — 1.0x108 7.2x10 9.9x10 | 8.4x1CG
45 _ — — _ S —_ _ S S —_ 1.0x1¢ | 1.0 x16
52 — - — _ — _ - - —_ _ 1.2x1¢ | 4.2x106
60 — — — — — — — — — — 1.4x1¢ | 5.1 x16
--= Rejected, SP =Spore form, LA = Lactic &t
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Table 3: Effect of storage temperature on Coli form groud Simonella spp, count /g of local and imported soft Taiz cdese

Kind of cheese Local soft cheese Imported soft cheese
Temperature of Room Cold Cold Room Cold Cold
storage temperature at Tempergture tempegature temperature temper%ture at tempegature
28° C at 10°C at 4°C at 28> C 10°C at 4°C
Time O(‘;:;‘:age N coL SAL CoL SAL CoL SAL CoL SAL | CoL | SAL |coL | SAL

0 2.0 1.6 1.1 1.3 1.2 1.4 1.3 1.0 1.5 1.0 1|8 1
7 1.1x10 4.8 4.7 2.7 4.4 25 2.8 1.2 2.0 1.2 3o 11
14 S S 9.9 3.2 6.0 25 1.0x10 2.8 4.6 1.9 3.8 1.8
21 — — 1.0x10 3.8 9.2 2.6 — S 8.7 2.0 3.8 2.0
30 S S S S 1.0x10 3.0 S S 9.0 2.0 4.0 2.1
37 — - — — S S _ — 9.3 2.0 4.2 2.6
45 S S S S S S S | — | — 4.9 2.8
52 S - — - — — S _— | — | — 5.9 3.2
60 — — S S S S S — | — | — 6.9 3.4

---- = Rejected, CoL = Coliform group, SAL=Salmonellaspp-----
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Table 4: Effect of storage temperature oftaphylococcus spp andatreptococcus spp, counts /g of local and imported soft Taizes®s

Kind of cheese

Local soft cheese

Imported soft cheese

Room Cold Cold Room Cold Cold
Temperature
of storage temperature temper%ture tempe[)ature temperature temper%ture temperoature
at28° C at 10°C at 4°C at28° C at 10°C at 4°C
Time of
. STA STR STA STR STA STR STA STR STA STR STA STR
storage in days
0 7.0x16 | 2.0x1d | 1.8x13 | 2.1x13 | 2.0x1d 3.0x1¢ 9.4 1.2 x16 6.9 1.1x16 8.6 1.2x16
7 1.0x16 | 3.0x1d | 2.0x13 | 2.8x1G 1.5x10 2.2x10¢ 8.0x10¢ 9.2x1G¢ 7.8 2.6x16 8.9 2.4x16
14 — S 3.1x1¢ | 1.0xa¢ 8.8x10 1.0x16 1.0x10 2.0x1d 2.0x10 3.0 x16 9.9x10 2.4x10
21 J— - 4.1x1¢ | 1.0x10* 1.7x1G 5.6 x16 - - 3.4x10¢ 2.8 x16 7.0x10 | 1.0x1G
30 — S S S 7.5x1G 1.9 xad S S 4.4x10 6.2x10 2.2x10 | 2.1x10
37 — S S S S S S — 7.9x10 1.0x1d 4.8x10 | 4.2x1CG
45 - _ - _ _ S - - - - 8.2x10 8.9x1®
52 - - - — _ _ - - - - 1.1x1¢ | 1.2xad
60 J— - J— - - - - - - - 3.5x1G | 1.4x1d

— = Rejected ,

STA =Staphylococcus spp ,
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Table 5: Effect of storage temperature Bacillus spp andClostridium spp, counts /g of local and imported soft Taized®s

Kind of cheese

Local soft cheese

Imported soft cheese

Room Cold Cold Room Cold Cold
Temperature
of storage temperature temper%ture tempe[)ature temperature temper%ture tempe[)ature
at28® C at 10°C at 4°C at28® C at 10°C at 4°C
Time of BA cL BA cL BA cL BA cL BA cL BA cL
storage in days
0 2.0x10| 9.9 1.8x10 8.8 3.0x10 7.9 9.4 9.4 6.9 6.9 8.6 8.6
7 4.9x16 | 1.0x18 6.0x10 2.0x10 5.0x10 | 1.9x10 2.0X10 | 3.0X1¢ 9.9 9.8 1.3x10 9.9
14 — 1.1x10 1.1x10 1.0 x16 7.0 x10 3.0x10 | 6.0x10 | 4.1x10 5.0x10 3.5x10 3.0 x1(
21 J— 4.0 x1d 9.0 x16 4.7x16¢ 4.0 x16 - J— 4.4x10 8.4x10 7.0x10| 5.0x10
30 — S S S 5.1 x16 9.5x10 S S 9.8x10 | 1.4x1b | 9.2x10 | 9.2x10
37 — S S S S S — S 1.9x1¢ | 7.9xad | 1.8x1d | 1.8x1d
45 - - _ _ S S S - - - 2.2x1d | 8.2x1d
52 - - - _ - _ - - - - 3.1x14 | 1.1x16G
60 J— - - - - J— - J— J— - 3.5x1G | 1.5x16G

— = Rejected, BA =Bacillusspp, CL =Clostridium spp
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Table 6: Effect of storage temperature Bnterococci spp and proteolytic bacteria, count/g of local andorted soft Taiz cheeses

Kind of cheese Local soft cheese Imported soft cheese
Room Cold Cold Room Cold Cold
Temperature
of storage temperature temper%ture tempe[)ature temperature temperature tempe%ature
at28° C at 10°C at 4°C at28® C at 10°C at 4°C
Time of EN PR EN PR EN PR EN PR EN PR EN PR
storage in days
0 8.7 1.0x10 7.9 9.9 9.1 1.0x10 9.4 9.0 8.9 6.9 9.1 8.6
7 1.0x16 | 1.0x1G 6.9x10 5.0x10 4.0x10| 4.0x10 | 6.0X10 | 8.0X10 | 1.0x10 7.8 9.9 8.9
14 - J— 8.1x10 6.1x10 5.8x10 2.8x10| 2.8%1q 1.0x1¢ | 3.0x10 3.0x10 1.0x10] 1.0 x1(Q
21 S S 1.1x1¢ | 9.1x13 | 9.7x10 7.7x10 S S 8.4x10 3.4x10 7.0x10| 4.0x10
30 - J— J— J— 2.5x1d | 4.5x108 J— - 1.4x16 8.4x10 9.2x10 | 8.2x10
37 S S S S S S S — 7.9x1d 2.9x10 1.8x1¢ | 1.8x1d
45 _ - - - B S - - - - 5.2x1¢ | 7.2x1d
52 _ - - - B S - - - - 8.1x14 | 9.1x1d
60 - - - S - _ - - - — 9.5x1¢ | 1.0x1G

— = Rejected ,

EN £nterococc SPP, PR = Proteolyticbacteria
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Table 7: Effect of storage on Yeast and Moulds &wgichrophilic bacteria, count /g of local and imported soft Taizeses

Kind of
cheese Local soft cheese Imported soft cheese
Room Cold Cold Room Cold Cold
Temperature
of storage temperature temper%ture tempegature temperature temper%ture tempegature
at28® C at 10°C at 4°C at28° C at 10°C at 4°C
Time of
storage in YM PS YM PS YM PS YM PS YM PS YM PS
days
0 1.2x10 9.2 2.0x10 8.9 2.1 x10 9.7 9.4 8.4 9.0 5.9 8.7 7.6
7 4.0x1G | 9.0x1d 9.1x10 9.5 x10 2.2 x10 5.0x10| 1.7x10 | 3.0X10 | 1.0x10 8.8 1.0x10| 1.0x10
14 - J— 1.2x16¢ 8.1x10 8.0x10¢ 4.8x1G | 6.0x1d | 2.0x1d 2.9x10 4.0x10 1.0x10| 2.0x10
21 S — 1.2x1G 6.1x10G 1.0x1G 9.7x1G S S 4.1x10 8.4x1b | 9.1x10 9.5 x10
30 S — S S 6.0x1G 7.5x10G S S 1.1x1¢ | 1.4x1G | 1.4x10 2.2x1d
37 - J— J— J— - - - - 2.2x1G | 8.9x1G | 2.5x1d 6.8x1d
45 - - - - - _ - - - _ 9.5x10 1.2x1G
52 - J— J— J— - - - - - J— 1.0x16 5.1x16¢
60 S — S S S S S — — S 1.2x16G 9.9 x16

--- =Rejected, YM = Yeast and Moulds
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Table 8: Enumeration and isolation &&acillus spp from control Local and imported soft Taiz cleses

Local soaf; ngeg se storeg Imported soft cheese No. of Percent of
No. of Stored at 28C difference difference
) Microorganism between between
groups localand | local and
Percent of Percent of | 'ocal an local an
No. of total No. of total imported imported
isolates . isolates .
isolates isolates
G-1 Bacillus. subtilus 5.0 33.33 4.0 33.33 1.0 33.33
G-2 B. pumilus 3.0 20.00 2.0 16.66 1.0 33.33
G-3 B. circulans 2.0 13.33 2.0 16.66 0.0 0.00
G-4 B. lentus 4.0 26.66 3.0 25 .00 1.0 33.33
G-5 B .mecerans 1.0 0 6.66 1.0 8.33 0.0 0. 00
Total 15.0 100% 12.0 100% 3.0 100%

B = Bacillus bacteria
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Table 9: Number and percent of Lactic acid bacteria isol&tech Control local and imported soft Taiz cheeses

Ass. Univ. Bull. Environ. Res. Vol. 17 No. 1 March 2014

Local soft cheese Imported soft cheese No. of Percent of
storage at 28C storage at 28C e difference
No. Microorganism difference between
ofgroups g No. of Percent of No. of Percent of | atween local oca oo
isolates total isolates total and imported | -0 "
isolates isolates imported
G-1 Streptococcus  spp 14 58.33 9.0 64.28 5.0 50
G-2 Bifidobacteriumspp 5.0 20.83 3.0 21.42 2.0 20
G-3 L euconostocspp 1.0 4.16 6 0.0 0.00 1.0 10
G-4 pediococcusspp 3.0 1250 2.0 14.28 1.0 10
G-5 Lactobacillus  spp 1.0 4.16 6 0.0 0.00 1.0 10
Total 24 100% 14 100% 10 100%
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