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ABSTRACT

This study wes deslgned io evaluate the santtary conditions of yoghurt processed
by local dalry shops in Porl Sald City, Egypt. Yoghurt samples were evaluated for as-
svssment of (he syneresis susceptibiltty, pH. titratable acidity and microbinlogical qual-
ities. The microbiological study of yoghurt samples revealed thal the percentages of
poslfive samples for total coliforms were 66.7%. for Escherichla coll were 44% for
Psychrotrophic bacterla werel3.3 % for Slaphylococcus spp. were 10.7 % and for yeast
and mold were 40% and 26.7%, respectively. The mean Collforms, Escherichia coll,
Psychrotrophtc. Staphylococeus spp., yeast and mold counts were 6.3x103, 4.9 x102, 5
x10, 3.6x10, 1.9 x10° and 2.7x103 ¢fu/q. respectively. The samples were also ana-
lyzed for the tnuestigation of food-bome pathogens. Three Staphylococcus aureus post-
{tue samples were found. All examined samples were found (0 be free from Salinonella
spp.. E. coll 0157:H7, and Baclllus cereus. The presences of microorganisms [n yoghurt
poses threat to food safety and glve some Indication of the relatiue exposure risk for
consumers. The public health significance and the recomunegndatinng to ensure safety
and quality of yoghurt were discussed.

INTRODUCTION

Yoghurt is nulrlously balanced [ood contalning almost all the nulrients present in milk bul
In a more asslmilable form. [ts production and consumption is growing continuously due to its
therapeutic properlles beside ils high nutriive value. The manufaclure of yoghurt today s main-
ly based upon traditional technologies. Usually | day old yoghurt 1s used as a starter culture lor
producton of yoghurt ln principlte, world wide, there is no any difference between manufactur-
ing of home-made and factory-made yoghurt (White, 1898). The yoghurt culture is a system of
two (or more) microblal populatlons with mutually camplimenting metabollsins (Beshkova et
al., 2002). The bacteria are Incubated {o (aclitate the conversion of avallable lactose in the milk
into lactc acld, which causes the milk to ctirdle. Once the yoghurt hag reached the desired pH
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{3.8). It iz refrgerated (o Induce the bacteria into & dormant state ta halt acld productlon (Mar-
shall, 1993). The partal digeslion of the mill when these bacteria ferment milk makes yoghurt
eastly digestble,

Conaumplon of yoghurt has been shown to have a wide range of beneficial effects on human
health. The health promoting propertles of lve lactic acid bacteria In yoghurt inciude protection
against gastrolntestinal vpsets. enhanced digeston of lactose. decreased risk of cancer, lower
blood cholesterol, improved immune response and help the body sasimilale protein, calcium and
Iron (Perdigecn et al., 1968 and Maroaa and Pedrigon, 2004). Several studles have also found
that consumption of yoghurl during antibloUc treatment can reducing alde-effects of antblotics
by roestablishing Lthe “heallhy” IntesUnal baclera very quickly (Benlwal et al., 2003) as well as
decrease some af the other slde effects associated with antlbdotica such as abdominal distress,
slomach pain and Natulence (SUtonen et al., 1880]. Because lactic acld bactera convert Tac-
tosc Into lactic acld, thelr Ingestion may help 1actase intalerant Individ uals tolerate more lactose
than what they would have otherwize (Sanders, 2000),

e pH L lacle acikd fermented foods 5 wsually suMelenl o suppresa Che growlh af mosl
fogdborme pathogens [Eingamkono et al,, 1884). Fermented dalry products are bactedcldal to
both pathogenic and spollage mlcroorganlsms, with yoghurt belng the most effective (Goelk et
al.. 1871 and Park and Marth, L872) . Poor hyglene, practced by handlers of yoghurt may lesd
to Intreductien of pathogenic mlcrcorganiama lnlo the products and these may pose rlsk Lo con-
Bumers.

Pathogenic E. coll are algnificantly mere acld lolecanes than non pathagenie sbraing (Armald
and Haspar, 1895} Delecton and enumsraton of colifforms la one of the standard 28505 re-
gulred by Inlermational Dalry Federallon (Mossel et al., 1888). Escherichia coll s frequently
cunlpiinating organism. and 12 reliable Indicalur of fecal pollubon generally In milk and olher
dairy producis [(Dlliells, 1882)

Microblologleal deterioration of refrgeraled raw and pasteurized milk and dairy products 15
often eaused by the growth of Peychotrople Gram-negative bacteria specles, yeasts, and molds
[Ternatrom <¢ al,, 1803; Jay, 2000; Boor and Murphy, 2002 and Chambers, 2002 }. The
chemical compoalUon and microblal quality of yoghurt were reported by several warkers (Yaygin
and Hilig, 1880, and Al ef al,, 2004).

Yoghurt quallly and consumer salisfaction are esaenilal for the continued succesaful growth
of the yoghurt market. Therefore, this study was designed (o aasess yoghurt commercially pro-
duced and sold by logal dairy shope Ln Part Sald City for phyeical, chemical and mécrobiologlical
characteriatics.
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MATERIALS AND METHODS

Yogurt samples:

A tolal of 75 plain yoghurl samples, packed in plastic contasners that had a shel( e up to 3
days under refrigeration, were collected randomly {rom big different processing dairles in Port
Sald Clty. Yoghurt samples were brought [n an icebox to the laboratory for analysls.

1. Physlco-chemical Analysis

1.1, Syneresls

One bundred grams of yoghurt sample was placed on a fliter paper (esting on a top of a [un-
nel. After 2 h pf dralnage at 7°C, the quantity of whey collected in a 50 ml graduated cylinder
was used as an ndex of syneresis (Farooq and Hague, 1992),

1.2. pli and Titratable acldity measurements

Yoghurt pH values were measured by uslng pH-Meter standardized with pH 4.00 and 7.00
standard bufler solutions. Before measuring pH, yogurts were tampered to approxmately 15°C
(Aryana, 2009).

Titratable acldity was delermined as laclc acld by ttrating with 0.1 N NaOH using phenolph-
thaleln as an Indicator and Its recalculation as percentage lactc acid according to the accepied
{formula : % Jactic acid = 0.008 x 97). (Karleskind et al., 1903},

2. Microhlological analysis
2. 1. Microblologlcal Counts:

Decimal dilutions (up to 1079) of yoghurt samples in Butterfleld’s phosphate buffer were pre-
parcd, A)l samples were subjecled to the [ollowing estimatlons according to the relevant meth-

ods.

Colforms counting (MPN) using LAuryl tryptose broth and confirmed by culture on Brilllant
green bile broth according to FENG et al., (2002). E. col counting using LAuryl tryplose broth
and conflrmed by culture on EC medium .Presence of E. coll was confirmed by applylng IMVIC
tests 1o the typical metallic green colored, smooth slded colonles on EMB .Those resulting +, +, -,
- from IMVIC tests at 44.5°C and were evaluated as E .coli [FENG et al., 2002). Standard Psych-
rotrophic count using plate ecunt agar according to Frank et al. (18-82). Staphylococcus spp
count using Baird Parker tellurtle egg yolk agar {BPA) according to Bennett et al., (2001). Yeast
and mould count using malt extract agar (Difco) and potato dextrose agar (Difco) plates. To pre-
vent baclerlal growth 100 ppm Chloramphenicol was added (Tournas et al,, 2001).
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2.2. lsolation of pathogens:

All samples were subjected (o the following examination according to the relevant methods.
The fsolatlon and ldenufeation of Staphylococcus aureus using Baird Parker tellurite egg yolk
agar (BPA), ‘1l characteristic black colonlea of 5. aureus with peripheral clearance zane on BPA
were counted and typlcal Isolates were lested for gram reaction, catalase and coagulase activity
(Hennett and Lancette, 2001). E. colf OI57:H7 using MacConkey Sorbitol agar according te
(Feng and Weagant, 2002}, Baclllus cercus by sireaking on plates of Mannitol-egg yolk-
polymysxin agar plates (Rbodehamel and Harmeon, 2001) and Salmanella delectlon using Lac-
Lose Lroth and Rappaport-Vassilladis medium as enrichment brath and santhine lyaine decar-
boxylase agar (XLD} as selective plating agars (Andrews and Hammack, 2007).

RESULTS 8. DISCUSSION
1- Physlco-chemical Analysia

The values of synereala, titratable acldity and pH of examined yoghurt samplea were summar-
zed o Table (1)

The values for synereals (whey separation) in examined samples ranged from 23.3% - 35.2%
with a mean vale of 25 23%. These results are In Une with the findings of Ozera et al. [2007).
Syneresls values ranging from 12, 5% -22. 5% were oblained by Hassan et al. [1888) for ropy yo-
ghurt and yoghurl made with encapsulated non ropy cullures. Varations in syneresis between
yoghurt samples may be due to varlations in quality of milk, Harwalkar and Ealab (1886) [aund
that an increase In total solld Incréased the density of yoghurt matrices which resulted in de-
creased syneresls. Increasing storage temperalures and high rates of acid production have been
reported to Incicase the degree of syneresis In yoghurl Richmond et al., 18856). Also Gassem
and Frank {1961} recorded that during cold storage of milk thal has been contaminated by
paychrotrophlc bacteria, k-caseln is subjecled to break down by protesclysis. This causes the yo-
ghurt made from such milk to be firmer, more viscous and senaitive to synerests. Adequate firm-
néss without syneresls 19 essentlal for a top-guality preduct. The most frequent defects related to
yoghurt texdure that may lead to consumer rejgetlon, (8 the occcurrence of syneresla (Hroger,
1878). Wheylng-off may be Indleathve of faulty fermenlation and off-flavors. To reduce syneresis,
thickening agents such as gelatin, starch, cellulese derivallves, alginatea and carrageenan can
be legally added (FDA, 16886).

The pH values of examined yoghurt samples ranging from 4.3 to 4.7 with a mean value of 4.5.
The optmum pH growth range of lactic acld bacteria has been reported to be 4.5 (Holt et al.,
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1664). The titratable actdity values ranged from 0.89 % to 1.6 % with a2 mean value of .13 %,
The present results are tn lUne with the findings of Salfi et al. (1886) and Guelmonde et al,
(2003). On the other hand, Laye et al., (1883) reported lower Utratable acidity values than the
present resull. tlowever, the pH values were almost simflar. Buigarian yoghurt has acldity up Lo
1.48%, Netherland standards maxdmum of 1.17% lactic acld (Tamime and Roblonson, 188A).
FDA (2003) proposcd a requirement of 0.5% minimum titratable acldlty expressed as lactic acid
and acidlty of pH 4.8 or lower.

2, Microblological examination

2 1.Microblological Counts
The Microbjological counts of examined yoghurt samples were present in Table (2).

The summarized results In Table (2) pinpolnted that collforms were present in 50 (86.7 %) of
examlned yoghurt samples with a mean count of 6.3 x103 cfu/g. The obtalned indings are coin-
clded with those recorded by Alf et al., (2004) In yoghurt produced in Asslut City. In this con-
cern, Daysoylu (1883) reporied that yoghurt sold in the markets ln Van, Turkey had average
coliforms bacteria count of 5.0 x 102 cfu/g.

Coliformns numbers In food samples are used as an Index of sanitation (Doyle and Erickson,
2008). Collforms are killed by pasteurizatlon. The detecon of any collform bacteria suggests
that some polnt In processing has been negleeted in regard to effective cleaning, sanitatton pro-
cedures. production, processing or packaging. A common problem with yoghurt Is contamination
by coliform organisms. Coliforms along with other bactera, may produce off favors lu milk and
reduce shell Jife of dairy products (Tamime and Robinson, 1888). Most colliforns ocdlginate {rom
the Intestnes of warm-blooded animals, Including people. Due to the significance of the faecal-
oral route transmlsslon for many baclerlal food-borne diseases, basic hyglene measures assume
a declsive tmpartance (n [ood safety management (Untermaan, 1998).

The present results showed that Escherichia coll was present In 33 (44%) of yoghurt samples.
The mean value of Escherichla coll count tn posltive samples was 4.9x102 cfu/g. Escherlchla
coll can grow actively at pH 4.4 to 9.0 and also E. coli Is restatant to low pH (Jay, 1982). The
presence of Escherichia coll is of interest since when present it indicates that recent fecal con-
tarminalon has occurred with the possibility of accompanying enterlc pathogens (Jay, 19986).

The present results revealed that In most of yoghurt samples. psychrotrophic baclerla were
absent thls may be due to heatng of milk prior to Its Incubation as most psychrotrophic bacteria
do nol survive pasteurization (Cousln, 1882). Psychrotrophlc bacterla was present in 10
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{13.3%) of 75 examined yogburt samples. Posl-pasteurization contaminaton may happen at Lhe
flitng operation. The average number of paychrotrophlc bactera In positive sampies was Sl
cfu/g. The longer raw milk is held before processing (legally up to flve days], the greater the
chance that psychrotrophs will increase in number (Eneroth et al,, 1888). The contamination
of yoghurt by psychrotrophic has been reporied by Abdel-Haklem (1886) who recorded psychro-
wrophic argantams with a level of 6.9x10% /g In this concern, Lopes et al. [1968] studied the in-
cldence of psychrotrophic bacterla in two batches of yoghurt ice-cream manuisctured In Spain
and freezed at -239C lor 80 weeks. Peychrotrophic bactera were detected in the both balches,

Psychrotrophlc bacteria are generally Lhe cause of most shelf-lUfe problems in fluld milk.
Feeudomonans specles produce heat stable extracellular proteases. lipases and phospholpases.
These enzymes can survive pasteurizatlon and even UHT treatment (Braun et al., 1988). Psych:
rotrophic microorganlsms can enter the milk from golled cows, dirty eguipment and the environ-
ment. Minimizing the level of milk contamination from these sources will help prevent psyeliro-
Lropha (rom growing to significant levels in the bulk tank during the storage period on the farm
or at the dairy plant

Slaphylococcus spp. were detected in B (10.7%) of 75 examined yoghurt samples. The average
number of Slaphylococcus spp. 0 the exarnined samples was 3.5x10 cfu/g (Table 2. Staphyla-
CcoCous spp. was previovaly isolated from voghurt by Ammott et al. (1874) acd Ahmed and E1 -
Basslony (1978). Staphylococel may be enter into muk product from food handlers either suffer-
Ing from acute pyogénle infections or belng at a state of healthy carrers harboaring the organisma
in thelr ngse or throat (Pelezar et al.  1886G)

The present resulls in Table 2 showed that yeast was delected 30 (40%) of eamined sampies
while mold was present in 20 (26.7%). The mcan values of the counts of yeast and mold were
1.9%10% and 2.7x103 cfu/g respectively . The high yeast count could be atlributed Lo contamil-
natlon from alr and the culture used for yoghurt manufacture and gives some Indication of the
exposure risk for consumers. Daysoylu (1893) reponied that yoghurt sold In the markets in
Van. Turkey had average yeast and mol counl of 2.2 x 10° ciu/g. Counts of veasis and molds
2108 cfu/m] were considered aa fallure criterfa lor yoghuwrt as delerioration in the product’s
quality takes place al these levels (Yamanl and Abu-Jaber, 1884). The presence of mold and
yeasl In yoghurl was recorded by olher researchers [(Ammott et al., 1874 ; Alekaleva and Mir-
kov , 1878 and All et al., 2004},

Because of Lhelr low pH. yophurts are a selectve enviconment for the growth of yeasts, and
the lterature conlains gencral references Lo the spollage of yoguris by yeasts (AL-Tahir, 2008).
The spollage of yoghuri by yeasts has been generally characterized hy yeasty off flavors, loas of
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textural quality due {0 gas production, swelllng and occasional Tupturing of the product contain-
ers (Davis, 1974). In this conrern, Bennle et al., (2008) reported that yeasts play a substantial
role In the spoilage of commercial yoghurts as yoghurt blowing especially when cold storage
practices are neglected. The mold can easily contaminate the dalry products. Their growth can

result In the production and accumulation of mycotoxias which are of public health and eco-
nomic importance.

2.2. Igolation of pathogens :

The data present In Table (3) revealed that Staphylocaccus aureus was present in 3 (4%) of
sampies. Salmonella falled to be detected (n all examined samples. Bacllus cereus and £.coll
0157:H7 were not Isolated {rom any of ithe samples analyzed. Acld may be responsible for most
of yoghurt's bacterieidal abilitles (Gllllland and Spsck, 1872). Laclc acid bacterla are capable
of nhiblting or inaclivaling food-borme and other pathogenic microorganisms (Daly et al., 1972
and Smith and Samuel, 1881). It has been repor-ted that lactic acid bactera inhibli the
growth of the vegetative cells of B, cereus (Wong and Chen, 1988). In this concern, Oscar et al.
(2007) found that there Is a clear inhibitory effect of yoghurt cultures over potentlally pathogerile
bacteria for human belngs. Although E.coll Is frequenty occurring organisms n mjlk and its
products, the incidence of the species of E.coll itself in milk and milk products as a possible
cause of food borme disease is Insignificant because E.colf normally s a ubigquifous organism
(Hahn, 1986). [mportant, however, 3 the occurrence of pathogenle stralns of E.coll in milk
products which could be hazardous {or consumers. E.coll O157:H7 was not isolated from any of

the samples analyzed,

The detectlon of Staphylococcus aureus in yoghurt Is of public health importance because of
Its abllity to cause food-borme Intoxication {Le Loir et al., 2003). The unclean worker's hands,
poor quality of milk, unhyglenlc conditions of manufacturing unit. infedor quality of llk used
and water supplied for washing the utensils and the post manufacturing contamlnaton could be
the source of accelerating the bacterial contamination of yoghurt with Staphylococcus aureus.
Tondo et al. (2000) reported that 35.2% of food handlers were asymptoroatic carrlers of Staphy-
lococcus aureus, and that 90.4%of raw milk samples among more than 3200 investigated dalry
products. In this respect, Oscar et al. (2007) evaluated the effect of Lactobacillus rhamnosus
problotic culture added to yoghwrt over Staphylococcus aureus, Escherichia coll O157:H7. Liste-
rla monocytogenes and Salmonella enteritidis populations They found beneflcial effects of probi-
otic cultures In yoghurt over bacteria. They added thal the Importance of keeping hyglenlc prac-
tices {n order to avold the contamination of yoghurt with S. aureus and the eventual productlon
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of s enteroloxin, since 1L 13 nol affected by problolcs. However, Dahiya and Speck (1968}
found that L. bulgaricus produced amounts of hydrogen peroxide that was inhibitory to Staphy-
lococous aureus.

Product guality and satlsfactlon of consumer are essenllal for the continued successful
growth of the yoghurt market. Investgation of the microblalogical quality of yoghurt sald in Port
Said City revealed some undesitrable contamination. Some yoghurt commereially sold ahowed a
viable count of baciera, yeasl and mould, All above microbes can have a hazardous elfect on hu-
mar, beside Lthelr elfect on the organalepUe propertes of the final productls. Several typés of con-
trol methods may be efectve in prevenung or minlmizing microblal contamination of yoghurt
and inhibiting the growth of or destroying microblal contaminants. Processora need lo select
high-quality raw milk with low levels of microorganiams. Manulacturing of milk inte yoghuri
under hygienic conditons 15 also Importanl. Processing equipment must be designed and con-
structed a0 that IL is readily accesalble for cleaning and Inspection. Is sell-emplying or self-
draining has covers Lo prevent external contamination and has readily cleanable surface . Regu-
lar sanitation of dalry equipment, washing of utenstis, milker's hands, and udders, eradication
of diseased animals and pasteurizallon /bolling of milk 1§ required before yoghurl making,
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Table (1): Summarized results of syoeresis (%), pH and litratable acidity (%) of
examined yoghurt samples (n=75).

paramelers Min Max Mean
Syneresis (%) 233 352 2523
rH 4.3 4,7 4.5
Titratable acidity (%) | 089 L6 13|

Table (2); Summarized results of viable counts (cfu/g) of examioed yogburt
gamples (n=75).

Positive
Microbial count samples Mioimnm | Madmum Meap
No. %o

Coliforms 50 66.7 9.4x10 9.4x10* 6.3x10°
L. coli 33 14 50 2.7x10" 4.9x10°
Psychrotrophic 10 | 133 2 x10 2x10° 5x10
Staphytococcus spp. 8 10.7 2x10 8 x10 3.5x10
yeost 0 | 40 23x10° | 2.8x10" | 1.9x10°
Mold 20 | 267 | 13x10° | 28x10° | 2.7x10

NU: Mean is ealenlated ouf of positive results.

Table (3): Incidcoce of isolated organiswms frowm examined yogburt samples

(0=78)
Orgonism No. of posifive samples Percent of positive
samples
Staph aureus 3 4
Salmonelia 0 0
E .coll O157:H7 0 0
Baciltus cereus 0 0
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