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ABSTRACT 

Tills s tudy was designed to evaluate Ute sanitary conditions oj yoghurt processed 

by local dairy slwps in POlL Sald. City. Egypt. Yoghurt samples were eualuatedJor as­

-s! 'ssment oj (he syneresis suscepttbUlty, pH. titratable acidity QJld microbiological qual­

ities. The mlcroblnlogical study oj yoghurt samples revealed thaL che percentages oj 

posutue samples Jor total collforms were 66.7%, Jor escherichia coll were 44% for 

Psychrotrophfc bacterta were 13.3 % Jor Staphylococcus spp. were 10.7 % and for yeast 

QIld mold were 40% and. 26.796, respectively. The mean CotifomtS. Escherichia coli, 

Psychrotrophlc, Staphylococcus spp., yeast and. mold counts were 6.3x103, 4.9 x102. 5 

x 10, 3.5xlO, 1.9 x J05 and 2.7xl03 cJulg, respecttuely. The samples were also ana­

lyzedJor the vw€stlgatton oJfood.-bome pathDgens. Three Staphylococcus aureus post· 

live samples wereJound.. All examined samples wereJound (0 beJreeJrom Salmonel[a 

spp., E. cot! 0157:H7. and. BactUus cereus. The presences ofmLcroorganfsms In yoghurt 

poses tJlreat Co food safety and. glue some truilca!ton of the relatiue exposure risk Jor 

consumers. The public health slgnlftcance and the recommerniat1Ons to ensure safety 

and quaLLty oj yoghurt were discussed. 

INTRODUCTION 

149 

Yogh urt Is nulI1Uous ly ba lanced food containing almost all Ute nut.r1enlS p resent In milk but 

In a more aSSimilable form. Its producUon and con sumption is growing conUnuously due to its 

UlerapeuUc properUes beside Its hIgh nutrlUve value. The manufaclure of yoghurt today Is main­

ly based upon tradlUonal technolOgies. Usually 1 day old yoghurt Is used as a starter cultu re for 

productlon of yoghurt. In principle. world w1de. there Is no any difference between manufactur­

ing of home-made and factory-made yoghurt (WhIte. 1995). The yoghurt culture Is a system of 

two (or more) microbial populations with mutually complirnentlng melaboUsms (Beshkova et 

al., 2002). The bacterla are Incubated to [acUllate the conversion of available lactose In the milk 

Into lactic acid, which causes the milk to C'll(dle. Once the yoghurt has reached the desired pH 
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(3.9), it Is refrtgerated to Induce the bacteria Into a donnant state to halt acid producUon (Mar­

shall. 1993). TIle partJa) dlgesUon of the milk when these bacteria ferment milk makes yoghurt 

caslly dlgcsUblc. 

Consumpuon of yoghurt has been shown to have a wide range of beneftClal effects on human 

healU1. l1J.e heal th promoting properties of Uve lactic acid bacteria in yoghurt lnciude protection 

against gastrointestinal upsets. enhanced digestion of lactose, decreased r1sk or cancer, lower 

blood cholesterol. Improved Immune response and heJp the body assimilate protein, calcium and 

Iron (PerdJgeoD e t aI .• 1998 and Marona and PedrlgoD, 2004). Several studies have also found 

that consumpUon of yoghurt during antibloUc treatment can reducing side-effects of antibiotics 

by rcestabllshlng the "heaJU1y" IntesUnal bacleria very quickly (Beniwal et W., 2003) as well as 

decrease some of the other side effects aSSOCiated with anUblotlcs such as abdominal distress, 

stomach pain And flatulence (SHtonen et al., 1990). Because lactic acid bacteria convert lac­

tose Into lactic aCid, their Ingestion may help lactose Intolerant Indlvtduals tolerate more ladose 

than what Uley would have oUlerwlse (Sander-s, 2000). 

The pH iI) lacUc acid fermented foods Is usually sumclent lo supprc::.s the growLh of most 

foodbome IJaLhogene (Klngamkono et at., 1994). Fennented dairy products are bactencidal to 

both pathogenic and spoilage mlcroorganJsms. with yoghurt being the most effecUve (Goelk et 

al .. 1971 and Park 8Jld Marth, 1972) . Poor hyglene, practiced by handlers of yoghurt may lead 

to Introduction of pathogenic mJcroorganlsms Inle lhe products and these may pose risk to con­

sumers. 

Pathogenic E. coll are slgnlflcanUy more acid tolerance than non pathogenic strains (Arnold 

and Kaspar, 1995). Delection and enumeration of coHforms [s one of the standard tests re­

quired by International Dairy FednaUon (Mossel et al .. 1995). Escherichia col! Is frequently 

CUJl l.LlrllnaUng organism. and Is rc lt able Indlca lor of fecal polluUon generally In milk and oUler 

daJry products (DWello, 1982). 

Microbiological deterioraUon of refrigerated raw and pasteuJiZed mJ.1k. and dairy products Is 

often caused by the growth of Psychotropic Gram-negative bacter1a species, yeasts, and molds 

(Tern.trom -Gi: al., 1993; Jay, 2000; Boor and Murphy, 2002 and Chambers, 2002 J. The 

chemical composJUon and microbial quality of yoghurt were reported by several workers (Yaygm. 

and lUlu;, 1980, and AU et aI., 2004). 

Yoghurt quality and consumer saUsfactIon are essential for the continued successful growth 

of U1e yoghurt market. Therefore, this study was dest.gned to assess yoghurt commercially pro­

duced and sold by local dairy shops in Port SaJd City for physical, chemical and mJcroblologIcal 

charactertstics. 
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MATERIALS AND METHODS 

Yogurt samples: 

A total of 75 plain yoghurt samples , packed In plastlc containers that had a shelf USe up to 3 

days under refrlgeration, were collected randomly from big dtfferent processlng dairies In Port 

Said City. Yoghurt samples were brought In an Icebox to the laboratory for ana1ysls. 

1. PhysIco-chemical Analysis 

1.1. Syneresis 

One hundred grams of yoghurt sample was placed on a ruter paper resting on a top of a fun­

nel. After 2 h of drainage at 7°C, the quantity of whey collected In a 50 m} graduated cylinder 

was used as an Index of syneresis (Farooq and Haque, 1992J . 

1.2. ph and TItratable acIdity measurements 

Yoghurt pH values were measured by uslng pH-Meter standardized with pH 4.00 and 7.00 

standard buffer solutions, Before measuring pH, yogurts were tampered to approxtmately 15°C 

(Aryans, 2003) . 

TItratable acidity was determined as lactic acid by titrating with 0.1 N NaOH using phenolph­

thalein as an Indicator and Its recalculation as percentage lac tic acid according to the accepted 

formula: % lactlc acid = 0.009 x on. (Karleliklnd ct &1 •• 1993). 

2. Microbiological analyala 

2. 1. Microbiological Counts: 

Decimal dilutions (up to 10-6) of yoghurt samples In Butterfield's phosphate buffer were pre­

pared. All samples were subjected to the following esUmaUons according to the relevant meth · 

ods. 

CoUfo rrns counting (MPN) using LAuryl tryptose broth and conOnned by cui lure on Brilliant 

green bUe broth accordLng to FENG et ... , (2002) . E. call counting USing LAuryl tryptose broth 

and confirmed by cu lture on EC medium .Presence of E. coll was confirmed by applying IMVlC 

tests to the typical metalliC green colored, smooth Sided colonies on EMS .Those resulting +, +, -, 

- from lMVlC tests at 44.50C and were evaluated as E .coli (FENG et aI., 2002). Standard Psych­

ratrophlc count USing plate count agar according to Frank et aI. (19-02) . Staphylococcus s pp 

count using Baird Parker leUurite egg yolk agar tBPA) according to Be.DD.ett et at .• (2001) . Yeast 

and mould count u s ing malt extract agar (Difco) and potato dextrose agar (Difco) plates. To pre­

vent bacler1a1 growth 100 ppm Chloramphenicol was added (Tournas et a)" 2001). 
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2.2. Isolation of pathogens: 

All samples were subjected to the following exa.mJ.naUon according to the relevant methods. 

,The Isolation and idenUfication of Staphylococcus aureus using Baird Parker tellurtte egg yolk 

agar (BPA). Tile characteristiC black colonIes of S. aureus with peripheral clearance zone on BPA 

were counted a.nd typlcallsoiates were tested for gram reaction, catalase and coagulase activity 

(Bennett and Lancettc, 2001). E. coil 0157:H7 using MacConkey Sorbitol agar according to 

(FeDg and weagant, 2002), BacUlus cereus by streaking on plates of Mannitol-egg yolk­

polymyxin agar plates (Rhodehamel and Barmon. 2001) and Salmonella detection using lac­

tose broUt and Rappaport-VassUiadls medium as enrichment broth and xanthine lysine decar­

boxylase agar (XLD) as selective platJng agars (Andrews and Hammack. 2007). 

RESULTS & DISCUSSION 

1~ Physlco~chem1c.a1 Ana1ysla : 

The values of syneresis, titratable acidity and pH of examined yoghurt samples were summar· 

1ZCd In Table (1). 

The values for syneresis (whey separation) In examined samples ranged from 23.3% . 35.2% 

with a mean value of 25.23%. These results are In Une with the findings of Ozera et aI. {2007]. 

Syneresis values ranging from 12.5% ~29.5% were obtained by Hassan et aI. (1996) for ropy yo­

ghurt and yoghurt made with encapsulated non ropy cultures. Vartations in syneresis between 

yoghurt samples may be due to variaUons In quality of milk. Harwalkar and Kalab (19B6) found 

that an increase in latal solid Increased the density of yoghurt matrices which resulted In de­

creased syneresis. Increasing storage temperatures and high rates of acid production have been 

reported to InCJ·case the degree of syneresis In yoghurt (Richmond et aI., 1985). Also Gassem 

and Frank. (l99l) recorded that durtng cold slarage of milk that has been contamInated by 

psychrotrophlc bacteria, ie-casein Is subjected to break down by proteolysis. This causes the yo­

ghurt made from such m.Llk to be firmer, more vtscous and senSitive to syneresis. Adequate fum­

ness without syneresis IS essenUsl for a top-quality product. The most frequent defects related to 

yoghurt texture that may lead to consumer reJecUon, Is the occurrence of syneresis (Rroger, 

1976). WheyJng-ofT may be IndlcaUve of faulty fermentaUon and off-navors. To reduce syneresIs. 

thickening agents such a6 gelaUn. starch. ceUulose derivatives. alglnates and carrageenan can 

be legally added (FDA., 1996). 

The pH values of ex.am1ned yoghurt samples ranging from 4.3 to 4.7 with a mean value of 4.5. 

The optimum pH growth range of lactic acid bacterta has been reported to be 4 .5. (Holt et aI .• 
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1994). The Ulratable acidity vaJues ranged from 0.89 % to 1.6 % with a mean value of 1.13 %. 

The present results are in ]Jne with. the findings of SalJl et aI. (1985) and Guelrnonde et aI. 

(2003). On the other hand. Laye et aI .• (1993) reported lower titratable acidity values than the 

present result. However, the pH values were almost similar. Bulgarian yoghurt has acidity up to 

1.48%, Netherland standards maximum of 1.17% lactic acid (Tamime and Robinson. 1985). 

FDA (2003) proposed a requirement of 0.5% mlnimum tltratable acidity expressed as (acUe acId 

and acidity of pH 4 .6 or lower. 

2, Microblolog.t.cal examination 

2-1.Microblologica1 Counts 

The Microbiological counts of exam.Jned yoghurt samples were present in Table (2) . 

The summar12ed results In Table (2) pinpointed that collfonns were presenlln 50 (66.7 %) of 

examLned yoghurt samples with a mean count of 6.3 x l0 3 du/g. The obtained findings are coin­

cided with those recorded by All et aI .. (2004) in yoghurt produced In Asslut City. tn this con­

cem, DayuiOylu (1993) reported that yoghurt sold in the markets In Van, Turkey had average 

colifonns bacterta count of 5.0 x 102 du/g. 

Collfonns numbers In food samples are used as an Index of sanltaUon (Doyle and Erick8on. 

2006). Coliforms are killed by pastcurtzaUon. The detecUon of any colLform bacter:la suggests 

that some point in processlng has been neglected In regard to effective cleaning, san1taUon pro­

cedures. production, processlng or packaging, A common problem with yoghurt is contamination 

by coUfonn organisms. Collfonns along with other bacteria, may produce off flavors in m1lk and 

reduce shelf life of dairy products (Tam1me and Robinson, 1999) . Most coUfonns ortglnate from 

the intestines of warm-blooded animals. including people. Due to the Significance of the faecal­

oral route transmission for many bactertal food-borne diseases. basic hygtene measures assume 

a decisive lmportance In food safety management (Unlormann. 1998). 

The present results showed that Escherichia col{ was present in 33 (44%) of yoghurt samples. 

The mean value of Escherichia coli count in positive samples was 4.9xl02 cfu/g. Escherichia 

coll can grow actively at pH 4.4 to 9.0 and also £. coli Is resistant to low pH (Jay, 1992) . The 

presence of Escherich1a coll Is of interest since when present It indicates that recent fecal con­

tamJnatlon has occurred willi the possibUlty of accompanymg enter.\c pathogens (Jay. 1996). 

The present results revealed that in most of yoghurt samples. psychrotrophlc bacteria were 

absentlhls may be due to heaUng of m1lk prior to Its Incubation as most psychrotrophic bacterta 

do not survive pasteurtzation (Cousin. 1982). Psychrotrophlc bacteria was present in 10 
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(I3.3%) of 75 examined yoghurt samples. Posl~pasteur1zaUon contamJnation may happen at the 

filling operation. The average number of psychrotrophlc bacteria in positive samples was SxIO 

cfu/g. The longer raw milk Is held before processlng (legally up to five daysl, the greater the 

chance that psychrotrophs wUl lncrease in number (Enerotb fit al" 1998). The contamination 

of yoghurt by psychrotrophlc has been reported by Abdel-Hakicm (1986) who recorded psycbro­

trophiC organisms with a level of S.9x104 /g. In this concern. Lopez et 81, (199S) studied the tn­

cldence of psychrotrophJc bacterta In two batches of yoghurt tce-cream manufaclured In SpaIn 

and freezed at -230C for 60 weeks, Psychrotrophlc bacteria were detected In the both batches. 

Psychrotrophlc bacteria arc generally the cause of most shelf-Ufe problems in fluid mLlk. 

Pseudomonas species produce heat stable extracellular proteases. I1pases and phosphoUpases. 

These enzymes can survive pasteurtzaUon and even UHT treatment (Braun et d., 1999). Psych­

ratrophlC microorganisms can enter the mJlk from solled cows. dirty eqUipment and the environ­

ment. Minimizing the level of milk. contamination from these sources will help prevent pSYChIo­

trophs from growing to slgniflcant levels in the bulk tank durtng the storage period on the farm 

or at the dairy plant 

Staphylococcus spp. were detected In 8 (10.7%) of75 examined yoghurt samples. The average 

number of Slaphylococcus spp. In the examined samples was 3,5xlO cfu/g (Table 2). Staphylo­

coccus spp. was previously Isolated from yoghurt by Amott et aI. (1974) and Ahmed and El -

Baaalony (1978). Staphylococci may be enter Into mJlk product from food handlers' either sufTer­

Ing from acute pyogenJc Infections or belng at a stale of healthy carriers harbortng the organisms 

In their nose or throat (pelczar et al. •• 1965). 

The present results In Table 2 s howed that yeast was del.ected 30 (40%) of ex.amJned samples 

while mold was present In 20 (26.7%1.The mean values of the counts of yeast and mold were 

1.9x105 and 2.7x103 cfu/g, respectively. The high yeast count could be attributed to contami­

nation from air and the culture used for yoghurt manufacture and gtves some Ind1caUon of the 

exposure flsk for consumers. Dayasoylu (1993) reponed that yoghurt sold in Ole markets In 

Van. Turkey had average yeast and mold count of 2.2 x 105 cfu/g. Counts of yeasts and molds 

2,106 cfu/ml were conSidered as fallure criteria fOf yoghurt as deterioration in the product's 

quality takes place at these levels (Yamanl and Ahu.Jaber, 1994). The presence of mold and 

yeast In yoghurt was recorded by other researchers (Arnott at aI., 1974 ; Aleksleva and MU­

kov, 1979 and All at aI., 2004). 

Because of th!!.I!,low pH. yoghurts are a selective environment for the growth of yeasts, and 

the Uterature contains general references to the spoUage of yogurts by yeasts (.A.I,..Tahlrl. 2005). 

The spoilage of yoghurt by yeasts has been generally character.lzed by yeasty off flavors. loss of 
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textural quaUty due to gas producuon. swelling and occasional mpturtng of the product contain­

ers (Davis. 1974). In this concern. Bennie et al .• (2003) reported that yeasts playa substantial 

role in the spoilage of commercial yoghurts as yoghurt bloWing especially when cold storage 

practices are neglected . The mold can easUy contaminate the daIry products. Their growth can 

result In the production and accumulation of mycotO>dns which are of pubUc health and eco­

nomic Importance. 

2.2 . Isolation of pathogens: 

The data present Ln Table (3) revealed that Staphylococcus aUreus was present in 3 (4%) of 

samples. Salmonella faned to be detected In all exam1ned samples. Bacillus cereus and e.coll 

0157:H7 were not isolated from any of the samples analyzed. Acid may be responsible for most 

of yoghurt's bactericidal abIlIties (Gllllland and Speck, 1972). LacUc acid bac teria are capable 

of Inhibiting or Inactivating food-borne and other paUlOgenlc mlcrool"ganlsms (Daly et aI .• 1972 

and Smith and Samuel. 1981). It has been repor-ted that lactic acid bacterta inhibit the 

growth of the vegetative cells of S, cereus (Wong and Cheo, 1988). In this concern, Oscar et al. 

(2007) found that there Is a clear inhibitory effect of yoghurt cultures over potentially p.athogenlc 

bactetia for human beings. Although e.coH is frequently occurring organisms in mllk and Its 

products, the lncldence of the species of E.coli ItseU In m1lk and milk pl"oducts as a possible 

cause of food borne disease Is tnslgnlflcant because E.coU. normally Is a ublquJious organism 

(Hahn. 1996). Important. however. Is tJle occurrence of pathogenic strains of E.coll In milk 

products which could be hazardous for consumers. E.col! 0157:H7 was not Isola ted from any of 

the samples analyzed. 

The detection of Staphylococcus aureus In yoghurt Is of publJc health importance because of 

Its ablUty to cause food-borne Intoxication (I.e Lou et aI., 2003). The unclean worker's hands, 

poor quallty of milk. unbyglenic conditions of manufacturtng unit. Inferior quality of milk used 

and water s upplied for washing the utensUs and the post manufacturtng contamination could be 

the source of accelerating the bacterial contamination of yoghurt with Staphylococcus aureus. 

Toodo CIt at. (2000) reported that 35.2% of food handlers were asymptomatic camers ofStaphy­

lococcus aureus. and that 90.4%Of raw milk samples among more than 3200 investigated dairy 

products. In thls respect, Oscar et at. (2007) evaluated the effect of Lactobacillus rhamnosus 

problotlc culture added to yoghurt over Staphylococcus aureus, Eschertchia coll 0 157:H7, Liste­

ria monocytogenes and Salmonella enterttidis populations .They found beneficial effects of probl· 

oUc cultures in yoghurt over bactena . They added that the Importance of keeptng hyglenJc prac­

tices In order to avoid Ute contamlnatlon of yoghurt with S. aureus and the eventual production 
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of Its enleroloxln, since It Is not affected by probloUcs. However, Dahlya and Speck (1968) 

found that L. bulgartcus produced amounls of hydrogen peroxide that was Inhibitory to Staphy~ 

lococcus aureus. 

Product quality and satisfactlon of consumer are essential for the continued. successful 

growth of llie yoghurt market. Investigation of the m.1crobloiogtcal quality of yoghurt sold In Port 

SaJd elly revealed some undeslrabie contamination. Some yoghurt commercially sold showed a 

vtable count ofbaclena. yeast and mould . AU above mJcrobes can have a hazardous effect on hu­

man, beside their effect on the organoleptic propet1Jcs of the final products. Several types of con~ 

trol meUlOds may be effecUve in preventing or mln1mJzlng mJcroblal contamination of yoghurt 

and inhlblUng the growth of or destroying microbial contaminants. Processo rs need to select 

hlgh-qualtty raw milk with low levels of microorganisms. Manufacturtng of mUk Into yoghurt 

under hygJenlc condlUons Is also Important. ProceSSing equipment must be designed and con­

structed so that It Is readily accessible for cleaning and Inspection, Is self-emptying or self. 

draining has covers to preven t external contamlnaUon and has read1ly cleanable surface. Regu ­

lar san itation of dairy equipment, washtng of utensUs, mtlker's hands, and udders, eradication 

of diseased animals and pasteurization (boWng of m1lk Is requlred before yoghurt making . 
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Table (1): Summarized results of syneresis (%), pH aod titratable acidity (%) of 
examined yoghurt samples (n=75). 

paramelers Min Max Mean 
Syneresis (%) 23.3 35.2 25.23 
pH 4.3 4.7 4.5 
Tilrafnblc acidity (%) 0.89 1.6 1.13 

Table (2): Summarized results of viable counts (du/g) of examined yogburt 
,amples (0=75). 

Positive 

Microbial couot samples Minimum Maximum Mean 
No. % 

Coliforms 50 66.7 9.4.10' 9.4dO· 6.3dO' 
E. coli 33 44 50 2.7x10' 4.9x10' 
Psychrolroph;c 10 13.3 2.10 2<10' 5 xlO 
Staphy lococcus spp. 8 10.7 2xlO 8 dO 3.5x10 
yeast 30 40 2.3x10' 2.8dO' 1.9;'10' 

Mold 20 26.7 1.3xlO' 2.8x1O' 2.7x10' 

NU: Mean is calculated uut of pusitive results. 

Table (3): Incidcnce of isolated organisms from examined yoghurt samples 
(0=75) 

Organism No. of positive samples Percent of positive 
samples 

Slaph aureus 3 4 

Salmollella 0 0 

E .coli Q157:H7 0 0 

Bacillus cueus 0 0 

167 
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